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PREFACE

the continuing value to the readers of the content and innova-

tive format. A sixth edition! Wow! | look back on the history of
this text and now website with pride and much pleasure. When the
first edition was proposed in 1995, the new format of the 5-Minute
series intrigued me. The innovative design, fitting well into the evolv-
ing computer technology, first Personal Digital Assistants and then
the internet, has led to wide acceptance of this presentation that
provides easy access to important information. The popularity of The
5-Minute Pediatric Consult is a testimony to the excellent work of
the authors and editors who write the chapters, and to the editorial
and production staff who transform the pages into the final book
and website.

This edition contains many chapters rewritten by a group of new
authors as well as refinement of all chapters. There are a number of
new topics written by child psychiatrists such as separation anxiety,
substance abuse, and obsessive compulsive disorders. My thanks
to Pace Ducket for recruiting these authors. We added new topics
such as narcolepsy, dental trauma, fragile X syndrome, thoracic
insufficiency syndrome, and vaccine reactions.

| have been fortunate to have a team of associate editors, many
have been on this project for all six editions, while others joined
us later but continued the high level of professionalism and dedica-
tion to this book. | appreciate the efforts of Lou Bell, Peter Bingham,
Esther Chung, David Friedman, Kathy Loomes, Petar Mamula,
Maria Mascarenhas, and Ronn Tanel. My gratitude to all of them
for their efforts to continue the reputation of high quality known in
The 5-Minute Pediatric Consult. One of the principles for working
on this project is it should be fun. I know it has been enjoyable for
me. As the internet and notebooks become more popular, my old
fashioned bias for real books will continue despite the prediction
that books will be obsolete in the future. | hope not.

Being involved in many ways with educating medical students
at Penn and residents at Children’s Hospital of Philadelphia, and
visiting many hospitals, | was able to see firsthand how this book was
helpful to trainees, primary care pediatricians, and nurses, and thus,
justifying the name of The 5-Minute Pediatric Consult. The spread
of the book to other countries in many translations was gratifying
and exceeded my initial expectations.

At a recent medical school reunion, | was struck by the mem-
ories of my classmates who all shared similar experience in the
4 years of school but had quite a diverse record of recollections
that they entered into the reunion booklet. One of my memories
was the experience at grand rounds where the chief of medicine
related the story that he asked his mentor and previous chief of
medicine to continue to come to grand rounds and participate in
the department's activities. The older doctor agreed with the pro-
viso that when he began to repeat himself and show some major
memory defects, that he would get a tap on the shoulder as an
indicator of it was time to step off the stage. The former chief did

This sixth edition of The 5-Minute Pediatric Consult attests to

not want to be remembered as the old man with a poor memory
who stayed too long. One day he got a tap on his shoulder; he
knew what that meant. Our memories of him remain positive. On
the other hand, our former chief of pediatrics would sleep through
grand rounds and when prodded to answer a question, he began to
talk about his favorite disease, even though it was not the topic of
the session; so much for his reputation. These contrasting obser-
vations have helped form some of my professional philosophies. |
always made sure that | did not stay too long, mainly to allow for the
next generation to have opportunities that | was fortunate to have
in my career. Therefore, with this sixth edition, | am retiring from
editorship of The 5-Minute Pediatric Consult and look to the future
of the book under the new team.

Before | go, | do want to express my appreciation and special
thanks to Cheryl Polchenko, managing editor and a good pal, who
has held all the pieces together and assured the completion of
these editions. In every group there is a special person who quietly
stands out, Cheryl is that person. Grazie mille! Likewise, that staff
at Wolters Kluwer Health (that was Lippincott that was Williams
& Wilkins). My friends and associates at Wolters Kluwer Health
made working on this project a great pleasure. Thanks to Sonya
Seigafuse, Rebecca Gaertner, and Nicole Walz who worked on the
sixth edition and to Tim Hiscock, Katie Millet, and Joyce Murphy
from the past editions. | appreciate them being so helpful. Sandhya
Joshi headed the production team that turned the manuscripts into
this book. Molte grazie to all of them.

At this time of reflection, | also want to acknowledge people,
most of whom are no longer with us but their influence on me
remains. First my parents who were book lovers and set a great ex-
ample for the joys of reading and the value of education. Then my
teachers, mentors, and colleagues including Willis Hunt, an eccen-
tric butlovable biology teacher, Isaac Starr, my research mentor who
showed that one could be a first rate scientist as well a gentleman
(I'loved his advice that “all the easy things have been done already.”),
Harold Farmer, a general internist who demonstrated an enthusiasm
for teaching and for delving into medical history, and Francis Wood
who set the example that excellent medical care has to be combined
with compassionate doctor—patient communication. My fond mem-
ories of training at Children’s Hospital of Philadelphia include my
mentors: David Cornfeld, John Hope, Bob Kaye, Alfred Bongiovani,
Bill Rashkind, and Henry Cecil as well as colleagues, Mike Genel,
Tom Moshang, Bill Sharrar, Fred Burg, and Ed Chaney, all great
friends. A special recognition of Bruce Tempest, former roommate,
source of many good insights, both medical and cultural and an inte-
gral part of helping medical students learn firsthand about Navajo
culture. Of course, | value the lessons from patients and families
who taught me the most about patient care. Thanks to all.

WiLLIAm ScHwARTZ, MD
Philadelphia 2012
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ABDOMINAL MASS

Rose C. Graham

Q@ BASICS

DEFINITION

An unusually enlarged abdominal or retroperitoneal
organ (i.e., hepatomegaly, splenomegaly, or enlarged
kidney) or a defined fullness in the abdominal cavity
not directly associated with an abdominal organ.

EPIDEMIOLOGY

* 60% of abdominal masses in children are due to
organomegaly.

* 40% of abdominal masses in children are due to
anomalies of development, neoplasms, or
inflammatory conditions.

@ DIAGNOSIS

DIFFERENTIAL DIAGNOSIS
 Stomach

— Gastroparesis

— Duplication

— Foreign body/bezoar

— Gastric torsion

— Gastric tumor (lymphoma, sarcoma)

* Intestine

— Feces (constipation)

— Meconium ileus

— Duplication

— Volvulus

— Intussusception

— Intestinal atresia or stenosis

— Malrotation

— Inflammatory bowel disease complications
(abscess, phlegmon)

— Appendiceal or Meckel diverticulum abscess

— Toxic megacolon

— Lymphoma, adenocarcinoma

— Carcinoid

— Foreign body

— Duodenal hematoma (trauma)

e Liver

— Hepatomegaly due to intrinsic liver disease:
o Hepatitis (viral, autoimmune)
© Metabolic disorders (Wilson disease, glycogen

storage disease)
o Congenital hepatic fibrosis

— Cystic disease (Caroli disease)

— Tumor (hepatic adenoma, hepatoblastoma,
hepatocellular carcinoma or diffuse neoplastic
process such as lymphoma)

— Vascular tumor (hamartoma, hemangioma,
hemangioendothelioma)

— Vascular obstruction/congestion (Budd—Chiari
syndrome, congestive heart failure)

— Focal nodular hyperplasia

e Spleen

— Storage disease (Gaucher, Niemann—Pick)

— Langerhans cell histiocytosis

— Leukemia

— Hematologic (hemolytic disease, sickle cell
disease, hereditary spherocytosis/elliptocytosis)

— Wandering spleen

* Pancreas
— Pseudocyst (trauma)
— Pancreatoblastoma
« Gallbladder/biliary tract
— Choledochal cyst
— Hydrops
— Obstruction (stone, stricture, trauma)
* Kidney
— Multicystic dysplastic kidney
— Hydronephrosis/ureteropelvic obstruction
— Polycystic disease
— Wilms tumor
— Renal vein thrombosis
— Cystic nephroma
— Mesoblastic nephroma
* Bladder
— Posterior urethral valves
— Neurogenic bladder
* Adrenal
— Adrenal hemorrhage
— Adrenal abscess
— Neuroblastoma
— Pheochromocytoma
* Uterus
— Pregnancy
— Hematocolpos
— Hydrometrocolpos
 Ovary
— Cysts (dermoid, follicular)
— Torsion
— Germ cell tumor
* Peritoneal
— Ascites
— Teratoma
e Abdominal wall
— Umbilical/inguinal/ventral hernia
— Omphalocele/gastroschisis
— Trauma (rectus hematoma)
— Tumor (fibroma, lipoma, rhabdomyosarcoma)
* Omentum/mesentery
— Cysts
— Mesenteric fibromatosis
o Mesenteric adenitis
— Tumors (liposarcoma, leiomyosarcoma,
fibrosarcoma, mesothelioma)
e Other
— Lymphangioma
— Fetus in fetu
— Sacrococcygeal teratoma

APPROACH TO THE PATIENT

When evaluating a pediatric abdominal mass, an
organized approach is paramount in determining its
etiology.

* Phase 1: Determine the location of the abdominal
mass and its association with intra-abdominal
organs via a thorough and careful abdominal
examination.

* Phase 2: Perform diagnostic tests:

— Ultrasound is the most efficient way to start the
evaluation.

Hints for Screening Problems

* In neonates, a palpable liver edge can be normal;
the total liver span is most important.

* In infants, a full bladder is often mistaken for an
abdominal mass.

¢ In infants, most abdominal masses are of renal
origin and nonmalignant.

« Severe constipation in older children and
adolescents can present as a large, hard mass
extending from the pubis past the umbilicus.

e Gastric distention should be considered in all
children who present with a tympanitic epigastric
mass.

HISTORY

* Question: Weight loss?

* Significance: Tumor, inflammatory bowel disease

* Question: Fever?

* Significance: Abscess, malignancy

* Question: Jaundice?

e Significance: Liver/biliary disease

* Question: Hematuria or dysuria?

e Significance: Renal disease

* Question: Vomiting?

* Significance: Intestinal obstruction

* Question: Frequency and quality of bowel
movements?

* Significance: Constipation, intussusception,
compression of bowel by mass

* Question: Bleeding or bruising?

* Significance: Coagulopathy

* Question: History of abdominal trauma?

* Significance: Pancreatic pseudocyst, duodenal
hematoma

* Question: Sexual activity?

e Significance: Pregnancy

* Question: Age of patient?

* Significance:

— Often a helpful clue in investigating the cause of
the abdominal mass

— In neonates, the most common origin of
abdominal masses is the genitourinary system
(cystic kidney disease, hydronephrosis).

— In‘infants and preschool-aged children, the most
common malignant tumors are Wilms tumor and
neuroblastoma.

— In adolescent-aged girls, ovarian disorders,
hematocolpos, and pregnancy are more common
causes of abdominal masses.
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PHYSICAL EXAM

* Finding: General appearance?

* Significance: Ill-appearance or cachexia point
toward infection or malignancy.

* Finding: Location of abdominal mass?

* Significance:

— Left lower quadrant: Constipation, ovarian
process, ectopic pregnancy

— Left upper quadrant: Anomaly of the kidney or
splenomegaly

— Right lower quadrant: Abscess (inflammatory
bowel disease), intestinal phlegmon, appendicitis,
intussusception, ovarian process, ectopic
pregnancy

— Right upper quadrant: Involves liver, gallbladder,
biliary tree, or intestine

— Epigastric: Abnormality of the stomach (bezoar,
torsion), pancreas (pseudocyst), or enlarged liver

— Suprapubic: Pregnancy, hydrometrocolpos,
hematocolpos, posterior urethral valves

— Flank: Renal disease (cystic kidney,
hydronephrosis, Wilms tumor)

* Finding: Characteristics of abdominal mass?

* Significance: Mobility, tenderness, firmness,
smoothness, and/or irregularity of the surface of the
mass can provide clues to its significance.

* Finding: Hard and immobile mass?

* Significance: Tumor

* Finding: Extension of mass across midline or into
pelvis?

* Significance: Tumor, hepatomegaly, splenomegaly

* Finding: Percussion of mass?

* Significance: Dullness indicates a solid mass;
tympany indicates a hollow viscus.

* Finding: Shifting dullness, fluid wave?

* Significance: Ascites

¢ Finding: Skin exam?

* Significance: Bruising and petechiae may occur with
coagulopathy related to liver disease and malignant
infiltration of bone marrow; café au lait spots are
associated with neurofibromas.

e Finding: Lymphadenopathy or lymphadenitis?

* Significance: Systemic process either malignant or
infectious

DIAGNOSTIC TESTS & INTERPRETATION
e Test: CBC
* Significance: Anemia or hemolysis
e Test: Chemistry panel
* Significance:
— Renal disease: BUN and creatinine levels
— Liver disease (bilirubin, ALT, AST, alkaline
phosphatase, GGT, albumin, PT/PTT)
— Gallbladder disease (bilirubin, GGT)
— Pancreatic disease: Amylase/lipase levels
— Intestinal disease: Hypoalbuminemia
* Test: Uric acid and lactate dehydrogenase levels
* Significance: Elevated in the setting of rapid cell
turnover of solid tumors

Imaging
e Plain abdominal radiographs:

— Rule out intestinal obstruction, identify

calcifications, fecal impaction.
* Abdominal ultrasound:

— Can usually identify the origin of the mass and
differentiate between solid and cystic tissue;
disadvantages are operator variability and a
limited exam when bowel gas obscures underlying
abdominal tissues.

e CTscan:

— Can provide more detail when there is overlying
gas or bone; if malignancy is suspected should do
chest, abdomen, and pelvis CT.

* MRI:
— Vascular lesions of liver, major vessels, and tumors
* Radioisotope cholescintigraphy (HIDA) scan:
— Liver, gallbladder
o Meckel scan can identify gastric mucosa
contained within a Meckel diverticulum or
intestinal duplication.
« Voiding cystourethrography or intravenous
urography:

— Wilms tumor, cystic kidney disease, posterior

urethral valves, hydronephrosis
e Upper Gl study and barium enema:

— May be of benefit when the mass involves the

intestine

gTREATMENT

General Measures

* Immediate hospitalization for patients who present
with an abdominal mass and signs and/or symptoms
of intestinal obstruction

e |nitial diagnostic studies should include an
abdominal ultrasound and a surgical or oncological
consultation as indicated.

* The remaining causes of abdominal masses require
urgent care and timely evaluation and referral to
appropriate specialists.

ISSUES FOR REFERRAL

Except for the diagnosis of constipation, the presence
of an abdominal mass requires immediate attention,
and diagnostic studies should be performed
expeditiously at a facility capable of diagnosing
pediatric disorders.

Admission Criteria

« Immediate hospitalization for patients who present
with an abdominal mass and signs and/or symptoms
of intestinal obstruction (intussusception, volvulus,
gastric torsion, bezoar, foreign body):

— Toxic megacolon

— Ovarian torsion

— Ectopic pregnancy

— Biliary obstruction (stone, hydrops)

— Fever

— Pancreatitis (pseudocyst)

The remaining causes of abdominal masses require
urgent care and timely evaluation and referral to
appropriate specialists.

ADDITIONAL READING

e Chandler JC, Gauderer MWL. The neonate with an
abdominal mass. Pediatr Clin North Am. 2004;51:
979-997.

* Golden CB, Feusner JH. Malignant abdominal
masses in children: Quick guide to evaluation and
diagnosis. Pediatr Clin North Am. 2002;49:
1369-1392.

* Mahaffey SM, Rychman RC, Martin LW. Clinical
aspects of abdominal masses in children. Semin
Roentgenol. 1988;23:161-174.

* Merten DF, Kirks DR. Diagnostic imaging of pediatric
abdominal masses. Pediatr Clin North Am.
1985;32:1397-1426.

CODES

ICD9

e 789.1 Hepatomegaly

e 789.2 Splenomegaly

e 789.30 Abdominal or pelvic swelling, mass, or lump,
unspecified site

ICD10

* R16.0 Hepatomegaly, not elsewhere classified

 R16.1 Splenomegaly, not elsewhere classified

* R19.00 Intra-abd and pelvic swelling, mass and
lump, unsp site




ABDOMINAL MIGRAINE

Matthew P. Kirschen

Joel Friedlander
"N HISTORY * Metabolic evaluation (must be performed during a
Q 2 BASICS * Pain usually lasts <6 hours. symptomatic period): Urine organic acids, plasma
-~ * Pain can be located anywhere in abdomen, but amino acids, ammonia, lactate, blood gas,
DESCRIPTION acylcarnitine profile, imaging

Recurrent attacks of periumbilical pain with nausea,
vomiting, anorexia, headache, and pallor

EPIDEMIOLOGY

Incidence

e Occurs mostly in children, with a mean onset at age
7 year (3—10 years)

e Peak symptoms 10—12 years of age

* More common in girls (3:2)

Prevalence

* May affect as many as 1-4% of children at some
point in their lives

« Declining frequency toward adulthood

RISK FACTORS

Genetics

Parents of affected children often have history of
migraine headaches and motion sickness.

ETIOLOGY

* May involve neuronal activity originating in the
hypothalamus with involvement of the cortex and
autonomic nervous system

« Serotonin is implicated, and blockade of serotonin
receptors may prevent abdominal migraine.

¢ May involve some as yet ill-defined local intestinal
vasomotor factors

@ DIAGNOSIS

Rome Il criteria—2 episodes within 12 months

meeting all of the following criteria:

 Paroxysmal intense periumbilical pain that lasts
>1 hour

* Intervening episodes of health between episodes

* Pain that interferes with activity

e Pain associated with >2 of the following: Anorexia,
nausea, vomiting, headache, photophobia, or pallor

« No evidence of inflammatory, anatomic, metabolic,
or neoplastic process

more often in upper quadrants.

* No abdominal pain between attacks

* Repetition of identical abdominal crises, anywhere
from 1 time per week to several times a year

* Migraine in the history of patient or relatives

* Occasionally, other migraine phenomena such as
nausea, vomiting, perspiration, body temperature
changes, focal paresthesias, radiation of pain to a
limb, visual disturbances, or general malaise

e Impaired consciousness (some degree of lethargy
may occur)

* Ask about a family history of migraine headache or
unexplained bouts of abdominal pain as children.

PHYSICAL EXAM

* Physical exam, including complete neurologic and
abdominal exam, is usually unremarkable.

e Complete eye exam including fundoscopic exam
should be done to evaluate for papilledema.

DIAGNOSTIC TESTS & INTERPRETATION

e Even if a patient meets most criteria for abdominal
migraine, studies as outlined below should be
strongly considered to ensure that a more serious
disorder does not exist.

* Abdominal migraine is a diagnosis of exclusion.

Lab

e CBC with differential

* ESR and CRP

e Urinalysis

* Pregnancy test

e Amylase and lipase

* Stool hemoccult

e Stool culture

* Lactose breath test for lactose intolerance

e Lead level

* Evaluation for porphyria or familial Mediterranean
fever

Diagnostic Procedures/Radiologic

Imaging

* Obstruction series to assess for intermittent or
partial bowel obstruction

« Upper Gl to rule out anatomic abnormalities

e US or CT scan to rule out mass lesion or chronic
appendicitis

e Renal US to rule out ureteropelvic junction (UPJ)
obstruction

* Barium enema (during painful crisis) to rule out
intussusception

* EEG may help differentiate between abdominal
migraine and epilepsy.

e Visual evoked response (VER) to red and white
flashlight: Children with abdominal migraine may
display a specific fast-wave activity response.

* Rarely, brain imaging with CT or MRI may be useful
for evaluating causes of intermittent hydrocephalus.

DIFFERENTIAL DIAGNOSIS
* Infection:
— Giardia
e Environmental:
— Lead intoxication
e Tumors
* Metabolic:

— Porphyria, lactose intolerance, female carriers of
(X-linked) ornithine transcarbamylase (OTC) gene
mutation, organic acidemias

* Psychosodial:
— Functional abdominal pain/irritable bowel
syndrome
e Surgical:
— Appendicitis, intussusception, biliary colic
e Inflammation:

— Inflammatory bowel disease, peptic ulcer disease,

mesenteric adenitis
° Gl

— Irritable bowel syndrome, gastroesophageal
reflux, wandering spleen, cyclical vomiting
syndrome, recurrent abdominal pain, functional
abdominal pain, constipation, superior mesenteric
artery (SMA) syndrome, recurrent pancreatitis
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* Anatomic:
— Meckel diverticulum, UPJ obstruction
* Neurologic:

— Abdominal epilepsy—but has a shorter duration
of pain (minutes), altered consciousness during
event, abrupt onset, abnormal discharges in EEG
in 80%

— Temporal lobe epilepsy

— Intermittent hydrocephalus (possibly secondary to
a 3rd ventricle colloid cyst)

ALERT

Because it is usually a diagnosis of exclusion, many
patients go through a large workup to rule out other
causes of pain, sometimes including laparotomy.

TREATMENT

MEDICATION (DRUGS)
* Medications can be used to abort acute attacks or
be taken as daily prophylaxis.
e For most patients, risks of side effects and
complications from the use of these medications
may outweigh the relief of pain, especially in
children who are experiencing infrequent episodes.
Limited data exist on abortive agents for abdominal
migraines; however, several agents have shown
benefit in specialty-based clinical practice, including
metoclopramide, steroids, intranasal sumatriptan,
and NSAIDs (although the latter may be avoided if
there are clinical concerns for gastritis or peptic ulcer
disease). Consider benzodiazepines (i.e. lorazepam)
and antiemetics (i.e. odansetron) for vomiting
predominant symptoms.
Suggested prophylactic treatments are similar to
those for migraine headaches and include tricyclic
antidepressants (e.g., amitriptyline), topiramate,
propranolol, cyproheptadine, and valproic acid. If
EEG or other data point to possible epilepsy, empiric
treatment with anticonvulsants may be considered.

ADDITIONAL TREATMENT

General Measures
e Trigger avoidance:

— An event diary should be kept to identify possible
migraine triggers.

— Avoiding triggers is the most optimal strategy for
preventing recurrent attacks:

o Common triggers include caffeine, nitrites,
amines, emotional arousal, travel, prolonged
fasting, altered sleep, exercise, and/or flickering
lights.

* Cognitive therapies:

— Behavioral therapies and lifestyle modification
(regular sleep, hydration, and exercise) may also
be of benefit. Biofeedback in conjunction with
other cognitive therapies and/or relaxation
programs may be helpful. Assistance from a
trained pediatric mental health professional might
be necessary.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

e Most children outgrow abdominal migraine
symptoms (~60%) by early adolescence.

* A substantial percentage of patients (~70%) may
later develop more typical migraine headaches.

« Although nonspecific EEG changes are seen more
commonly among these children, very few go on to
develop epilepsy.

* 10% of children who have a diagnosis of migraine
headaches have previously suffered from
unexplained recurrent abdominal pain.

* Adult migraine headache sufferers experience
abdominal pain more frequently than do tension
headache sufferers.

PATIENT EDUCATION

* To help child during bouts of pain, allow the child to
do whatever makes him or her comfortable—rest,
positioning, quiet.

 Whether the patient should be excused from school
depends on various factors:
— Frequency, severity, and duration of pain
— Age, maturity, and coping skills of the child

ADDITIONAL READING

e Catto-Smith AG, Ranuh R. Abdominal migraine and
cyclical vomiting. Semin Pediatr Surg. 2003;12(4):
254-258.

e Cuvellier JC, Lépine A. Childhood periodic
syndromes. Pediatr Neurol. 2010;42(1):1-11.

e Lewis DW. Pediatric migraine. Neurol Clin.
2009;27(2):481-501.

« Li BU, Balint JP. Cyclic vomiting syndrome: Evolution
in our understanding of a brain-gut disorder. Adv
Pediatr. 2000;47:117-160.

e Popovich DM, Schentrup DM, McAlhany AL.
Recognizing and diagnosing abdominal migraines.
J Pediatr Health Care. 2010;24(6):372-377.

* Rasquin A, Di Lorenzo C, Forbes D, et al. Childhood
functional gastrointestinal disorders: Child/
adolescent. Gastroenterology. 2006;130:
1527-1537.

* Russell G, Abu-Arafehl, Symon DN. Abdominal
migraine: Evidence for existence and treatment
options. Pediatr Drugs. 2002;4:1-8.

e Tan V, Sahami AR, Peebes R, et al. Abdominal
migraine and treatment with intravenous valproic
acid. Psychosomatics. 2006;47(4):353—-355.

 Weydert JA, Ball TM, Davis MF. Systematic review of
treatments for recurrent abdominal pain. Pediatrics.
2003;111:e1—-e11.

CODES

ICD9

346.20 Variants of migraine, not elsewhere classified,
without mention of intractable migraine without
mention of status migrainosus

ICD10

e G43.101 Migraine with aura, not intractable, with
status migrainosus

¢ (43.109 Migraine with aura, not intractable,
without status migrainosus

e G43.111 Migraine with aura, intractable, with
status migrainosus

FAQ

* Q: Does this mean my child will develop migraine
headaches?

* A: There is no accurate way to predict whether your
child will develop migraine headaches.

* Q: I'have 2 younger children. What chance do they
have of developing abdominal migraines?

e A: Although migraine headaches do tend to run in
families, there is no known Mendelian inheritance
pattern.

* Q: What can | do to help my child during bouts of
pain?

 A: First, allow the child to do whatever makes him
or her comfortable. This may mean resting,
positioning, or being quiet. Acetaminophen or
NSAID based pain relievers may help to a certain
degree. Whether the patient should be excused from
school depends on various factors such as the
frequency, severity, and duration of the pain as well
as the age, maturity, and coping skills of the child.
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Kurt A. Brown

Q@ BASICS

DEFINITION

A child’s complaint of abdominal pain can originate
from Gl and non-Gl causes but also commonly can be
the manifestation of referred pain from
extra-abdominal sites.

@ DIAGNOSIS

DIFFERENTIAL DIAGNOSIS
 Congenital/anatomic
— Incarcerated hernia
— Intussusception
— Malrotation with volvulus
— Ovarian torsion
— Testicular torsion
— Ureteropelvic junction obstruction
« Infectious
— Cystitis and urinary tract infections
— Fitz-Hugh—Curtis syndrome
— Gastroenteritis (bacterial, viral or parasitic)
— Helicobacter pylori gastritis
— Mononucleosis
— Pharyngitis
— Pelvic inflammatory disease
— Peritonitis
— Pneumonia
— Psoas abscess
— Sepsis
— Tubo-ovarian abscess
— Varicella
« Toxic, environmental drugs
— Anticholinergic drugs
— Intestinal foreign body
— Heavy-metal (i.e., lead) ingestion
— Mushroom poisoning
— Food poisoning
— Sympathomimetic drugs
* Trauma
— Child abuse
— Duodenal hematoma
— Perforated viscus
— Splenic hematoma/rupture
* Tumor
— Any tumor, benign or malignant, leading to viscus
obstruction
— Leukemia
— Lymphoma
— Wilms tumor
* Genetic/metabolic
— Diabetic ketoacidosis
— Lactase deficiency

* Allergic/inflammatory
— Appendicitis
— Cholecystitis
— Eosinophilic gastroenteritis
— Henoch—Schonlein purpura
— Hepatitis
— Inflammatory bowel disease
— Intestinal adhesions
— Mesenteric adenitis
— Necrotizing enterocolitis
— Pancreatitis
— Peptic ulcer or gastritis
— Esophagitis or duodenitis
* Functional
— Depression
— Functional abdominal pain
— Malingering
— Munchausen syndrome (+/— by proxy)
— Stress
* Miscellaneous
— Abdominal migraine
— Cholelithiasis
— Colic
— Constipation
— Dysmenorrhea
— Ectopic pregnancy
— Endometriosis
— lleus
— Intestinal pseudo-obstruction
— Irritable bowel syndrome
— Lactose intolerance
— Mittelschmerz
— Nephrolithiasis
— Ovarian cyst
— Pregnancy
— Porphyria
— Sickle cell disease
— Typhlitis
APPROACH TO THE PATIENT
* Phase 1: Careful and complete history and
physical exam to narrow this extensive differential
diagnosis:
— Identify emergencies
— Separate acute pain conditions from chronic pain
* Phase 2: Directed laboratory evaluations should be
made to support more likely portions of the
differential diagnosis.

HISTORY

* Question: Location and duration of pain?

* Significance: Acute vs. chronic illness

* Question: Onset and progression of symptoms?

* Significance: Evolution of painful process

 Question: Presence of hematochezia?

* Significance: Colonic bleeding or massive upper Gl
bleeding

* Question: Abdominal distention?

* Significance: Distention of an abdominal viscus by
air, stool, or fluid

* Question: Radiation of pain?

* Significance: Certain entities characteristically have
radiation of pain (i.e., pancreatitis to the back,
appendicitis to the right lower quadrant).

* Question: Pain relieved by bowel movements?

* Significance: Etiology may be related to colonic
distension (by air or stool) or inflammation (colitis).

* Question: Bowel movement pattern: Decrease in
frequency or change in caliber?

* Significance: Constipation, tumor, or something
else?

* Question: Relationship to emesis?

* Significance: Usually upper intestinal tract
obstruction, liver or gall bladder disorders (pain
etiology—see Table 1)

* Question: Signs and symptoms of abdominal pain?

e Significance: The farther the complaint of pain is
away from the periumbilical region, the more likely
the pain etiology represents organic disease. True
nighttime waking with pain is more often correlated
with organic disease than functional pain.

PHYSICAL EXAM

* Finding: Location of pain?

* Significance: See Table 1

* Finding: Re-examination by the same health care
provider for changing characteristics?

* Significance: Evolution of abdominal process

* Finding: Rebound tenderness?

* Significance: Peritoneal irritation from peritonitis or
appendicitis; potential need for surgical intervention

¢ Finding: Rectal examination?

* Significance: Peritoneal irritation, further localization
of pain, masses, presence and consistency of stool,
and/or occult heme

DIAGNOSTIC TESTS & INTERPRETATION

o Test: CBC with differential

* Significance: Total WBC count is nonspecific and
may be a poor indicator of intestinal inflammation.
Anemia is seen in lead poisoning, malignancy, and
bleeding. Low platelets are seen in hypersplenism.

e Test: ESR

* Significance: Nonspecific indicator of systemic
inflammation, such as inflammatory bowel disease

e Test: Urinalysis

* Significance: General screen for urinary tract
abnormalities, infection, and collagen disease

e Test: Comprehensive metabolic panel

* Significance: Sodium, potassium, chloride, carbon
dioxide, blood urea nitrogen, creatinine, glucose,
total protein, albumin, alanine aminotransferase,
uric acid, lactate dehydrogenase

6 TREATMENT

General Measures

* Every effort should be made to ensure that the
patient is clinically stable.

* Frequent evaluation of vital signs and physical exam
is a means of assessing evolving pain and ensuring
that the patient is well enough for potential
discharge.

ISSUES FOR REFERRAL

Persistent abdominal pain without clear etiology or
chronic Gl diseases should be referred to a pediatric
gastroenterologist.
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Table 1. Classic clinical findings in disorders characterized by abdominal pain

Disorder

Peptic ulcer disease
Pancreatitis

Urinary tract infection
Renal calculi
Periappendiceal abscess
Gallbladder disease

Menstrual pain
Pelvic inflammatory disease

Functional abdominal pain
(irritable bowel syndrome)
Lactose intolerance

Inflammatory bowel disease

Esophagitis

Lead poisoning
Pancreatic pseudocyst
Sickle cell disease

Abdominal epilepsy
Abdominal migraine

Depression

School avoidance

Typical clinical picture

Burning or sharp midepigastric pain that occurs 1-3 hours after meals and is
exacerbated by spicy food and relieved by antacids; family history of peptic
ulcer disease

Episodic left upper quadrant pain or epigastic that occurs 5-10 minutes after
meals, radiates to the back, and is exacerbated by fatty foods

Suprapubic pain, burning on urination, urinary frequency, urinary urgency

Severe periodic cramping pain that occurs in the flank and occasionally radiates
to the groin; costovertebral angle tenderness; family history of renal calculi

Right lower quadrant pain; rebound and direct tenderness; anorexia and
vomiting; fever

Right upper quadrant pain that occurs 5-10 minutes after meals and is
exacerbated by fatty foods; family history of gallstones

Cramping suprapubic pain that occurs during the menses

Suprapubic pain

Cramping periumbilical pain that is exacerbated by eating and relieved by
defecation

Cramping periumbilical pain that increases following ingestion of dairy products
and is accompanied by flatulence and bloating

Right lower quadrant cramping and tenderness; anemia; guaiac-positive stool

Epigastric and substernal pain that is relieved by antacids and exacerbated by
lying down; history of iron deficiency; anemia; guaiac-positive stool

Abdominal pain; history of pica; microcytic anemia; basophilic stippling
Left upper quadrant pain; recurrent vomiting; history of abdominal pain
Periumbilical pain that responds to rest and rehydration

Periodic severe abdominal pain that is often associated with seizures

Severe abdominal pain; family history of migraine; recurrent headache, fever, and
vomiting; unilateral or occipital headache; somatic complaints

Social withdrawal; decreased activity; irritability; poor attention span; difficulty
sleeping

Nonspecific abdominal pain; severe anxiety reaction; pain that is more severe on
weekdays and improves on weekends

Definitive diagnostic test
Endoscopy

Pancreatic ultrasound or CT scan
Serum amylase and lipasis level (1)

Urine culture
Urinalysis

Urinalysis
Renal ultrasound

Laparoscopy
WBC count (1)

Gallbladder ultrasound

Trial with NSAIDs
Cervical culture
Trial with Metamucil

Trial with a milk-free diet
Breath hydrogen study for lactose deficiency

Colonoscopy

Barium enema

Upper Gl series

ESR (1), platelet count (1), WBC count (1)

Endoscopy

Serum lead level
Abdominal ultrasound

Sickle cell preparation
Hemoglobin electrophoresis

Trial with anticonvulsants
Trial with antimigraine medications

Trial with antidepressant medications

CT, computed tomography; ESR, erythrocyte sedimentation rate; G, gastrointestinal; NSAIDS, nonsteroidal antiinflammatory drugs; UTI, urinary tract infection; WBC, white blood cell; 4, increased.

ADDITIONAL READING

« Alfven G. One hundred cases of recurrent abdominal
pain in children: Diagnostic procedures and criteria

* Collins BS, Thomas DW. Chronic abdominal pain.
Pediatr Rev. 2007;28(9):323-331 [erratum appears
in Pediatr Rev. 2007;28(12):469].

* Huertas-Ceballos A, Macarthur C, Logan S. Dietary

for a psychosomatic diagnosis. Acta Paediatr.
2003;92:43-49 [erratum appears in Acta Paediatr.
2003;92:641].

 American Academy of Pediatrics Subcommittee on
Chronic Abdominal Pain; North American Society for
Pediatric Gastroenterology, Hepatology, and
Nutrition. Chronic abdominal pain in children.
Pediatrics. 2005;115(3):e370—e81.

* Apley J. Psychosomatic aspects of gastrointestinal
problems in children. Clin Gastroenterol. 1977;
6:311-320.

« Berger MY, Gieteling MJ, Benninga MA. Chronic
abdominal pain in children. BMJ. 2007;334:
997-1002.

* Chitkara DK, Rawat DJ, Talley NJ. The epidemiology
of childhood recurrent abdominal pain in Western
countries: A systematic review. Am J Gastroenterol.
2005;100(8):1868—1875.

interventions for recurrent abdominal pain (RAP) in
childhood. Cochrane Database Syst Rev. 2002;2:
CD003019.

e Huertas-Ceballos A, Macarthur C, Logan S.
Pharmacological interventions for recurrent
abdominal pain (RAP) in childhood. Cochrane
Database Syst Rev. 2002;1:CD003017.

* McCollough M, Sharieff GQ. Abdominal pain in
children. Pediatr Clin North Am. 2006;53(1):
107137, vi.

* Weydert JA, Ball TM, Davis MF. Systematic review of
treatments for recurrent abdominal pain. Pediatrics.
2003;111(1):e1-e11.

e Zeiter DK, Hyams JS. Recurrent abdominal pain in
children. Pediatr Clin North Am. 2002;49:53-71.

CODES

ICD9

* 560.0 Intussusception

e 756.70 Anomaly of abdominal wall, unspecified
e 789.00 Abdominal pain, unspecified site

ICD10
* K56.1 Intussusception

* 79.59 Other congenital malformations of
abdominal wall

* R10.9 Unspecified abdominal pain




ABNORMAL BLEEDING

Char Witmer
"N * Platelet function disorders HISTORY
Q 2 BASICS — Storage pool disorders (e.g., dense granule By taking into account the patient’s age, sex, clinical
-~ deficiency, Hermansky—Pudlak or presentation, past medical history, and family history,
DEFINITION Chediak—Higashi syndrome) the most likely cause of bleeding can be usually

Abnormal bleeding may present as:

« Frequent or significant mucocutaneous bleeding
(epistaxis, bruising, gum bleeding, or menorrhagia)

* Bleeding in unusual sites such as muscles, joints, or
internal organs

* Excessive postsurgical bleeding

ETIOLOGY

Abnormal bleeding can be the result of a coagulation
factor deficiency, an acquired or congenital disorder of
platelet number or function, or inherited or acquired
collagen vascular disorders.

@ DIAGNOSIS

DIFFERENTIAL DIAGNOSIS

Platelet disorders may be quantitative or qualitative,
collagen vascular disorders can be acquired or
inherited, and disorders of coagulation factors can be
congenital or acquired.

¢ Thrombocytopenia: Defective production
— Congenital/genetic:
o Thrombocytopenia with absent radii syndrome
o Amegakaryocytic thrombocytopenia
o Fanconi anemia
o Metabolic disorders
o Wiskott—Aldrich syndrome
o Bernard-Soulier syndrome
o Qther rare familial syndromes (e.qg.,
May—Hegglin anomaly)
— Acquired:
o Aplastic anemia
o Drug-associated marrow suppression
o Virus-associated marrow suppression (e.g., HIV)
o Chemotherapy
o Radiation injury
o Nutritional deficiencies (e.g., vitamin B12 and
folate)
Marrow infiltration:
o Neoplasia (e.g., leukemia, neuroblastoma)
o Histiocytosis
o Osteopetrosis
o Myelofibrosis
© Hemophagocytic syndromes
o Storage diseases
¢ Thrombocytopenia: Increased destruction
— Idiopathic thrombocytopenia
— Neonatal alloimmune thrombocytopenia
— Maternal autoimmune thrombocytopenia
— Drug induced (heparin, sulfonamides, digoxin,
chloroquine)
— Sepsis/disseminated intravascular coagulopathy
— Infection: Viral, bacterial, fungal, rickettsial
— Microangiopathic process (e.g., thrombotic
thrombocytopenic purpura/hemolytic uremic
syndrome)
— Kasabach—Merritt syndrome
— Hypersplenism

— Platelet receptor abnormalities (e.g., Glanzmann
thrombasthenia, adenosine 5'-diphosphate
receptor defect)

— Drugs (e.g., aspirin, NSAIDs, guaifenesin,
antihistamines, phenothiazines, anticonvulsants)

— Uremia

— Paraproteinemia

* Coagulation disorders

— Prolongation of activated partial thromboplastin

time (aPTT):

o Deficiency of factor VIII, IX, X, or XII

o Acquired inhibitor or lupus anticoagulant

o Von Willebrand disease (aPTT may be
normal)

— Prolongation of prothrombin time (PT):

o Mild vitamin K deficiency
o Liver disease, mild to moderate
o Deficiency of factor VII
o Factor VIl inhibitor
Prolongation of PT and aPTT:
o Liver disease, severe
o Disseminated intravascular coagulopathy
o Severe vitamin K deficiency
© Hemorrhagic disease of the newborn
o Deficiency of factor II, V, or X or fibrinogen
o Dysfibrinogenemia
© Hypoprothrombinemia associated with a lupus
anticoagulant
Normal screening laboratory tests:
o Von Willebrand disease
o Factor XIII deficiency
o Alpha-2-antiplasmin deficiency
o Plasminogen activator inhibitor-1 deficiency
* Vessel wall disorders
— Congenital:
o Hereditary hemorrhagic telangiectasia
o Ehlers—Danlos syndrome
o Osteogenesis imperfecta
o Marfan syndrome

— Acquired:

o Vasculitis (systemic lupus erythematosus,
Henoch—Schonlein purpura, and others)
o Scurvy

APPROACH TO THE PATIENT
* Phase 1
— Includes a thorough history and physical exam
— Familial history specifically of bleeding or
consanguinity is an important component of this
phase.
— Standard screening laboratory tests include PT,
aPTT, and platelet count.
* Phase 2
— If a bleeding disorder is suspected but the initial
screening tests are negative, testing for von
Willebrand disease, factor XIll deficiency, and
dysfibrinogenemia is warranted.
— Consider platelet aggregation studies.
* Phase 3
— Any abnormal screening tests need further
evaluation with additional testing to define the
specific disorder (e.g., factor assays).

determined.

e Question: Sex of patient?

* Significance: Hemophilia is X-linked.

* Question: Family history of bleeding?

* Significance: Suggests an inherited bleeding disorder

e Question: Bleeding in unusual places without
significant trauma (intracranial, joints)?

* Significance: May indicate significant factor
deficiency—hemophilia

* Question: Several surgeries in the past without
bleeding?

* Significance: An inherited bleeding disorder is less
likely.

* Question: Poorly controlled epistaxis?

* Significance: Localized trauma (nose-picking) can
cause unilateral epistaxis.

* Question: Sepsis?

* Significance: Suggests disseminated intravascular
coagulopathy

* Question: Mucocutaneous bleeding (gum bleeding,
bruises, epistaxis, menorrhagia)?

* Significance: May indicate a platelet disorder or von
Willebrand disease

* Question: Purpura or petechiae?

* Significance: May signify platelet disorders, von
Willebrand disease, or vasculitis

* Question: Recent medications?

* Significance: Aspirin and NSAIDs (e.g., ibuprofen)
affect platelet function.

* Question: Presence of renal or liver disease?

e Significance:

— Azotemia contributes to bleeding.
— Liver disease reduces clotting factors.

* Question: Severe malnutrition?

* Significance: May lead to scurvy, vitamin K
deficiency, or decreased hepatic synthesis of
coagulation factors

e Question: Sudden onset of petechiae?

* Significance: May indicate idiopathic
thrombocytopenia

PHYSICAL EXAM

* Finding: Petechiae in skin and mucous membranes?

* Significance: Disorder of platelet number or
function, von Willebrand disease, or vasculitis

e Finding: Small bruises in unusual places?

* Significance: Possible platelet disorder or von
Willebrand disease

* Finding: Large bruises or palpable bruises?

* Significance: Coagulation deficiencies, severe
platelet disorders, or von Willebrand disease

* Finding: Delayed wound healing?

« Significance: Factor XIII deficiency or
dysfibrinogenemia

* Finding: Purpura localized to lower body (buttocks,
legs, ankles)?

* Significance: Henoch—Schonlein purpura



ABNORMAL BLEEDING

DIAGNOSTIC TESTS & INTERPRETATION
e Test: Phase 1: Initial laboratory screening
— Platelet count
—PTand aPTT
* Significance: Screening tests normal, bleeding
disorder suspected
e Test: Phase 2:

— Definitive platelet testing includes platelet
aggregation and adenosine triphosphate release
studies with ristocetin, collagen, thrombin,
arachidonic acid, and adenosine 5 -diphosphate.

e Significance: Qualitative platelet defect suspected

— Factor VIII:C

— Von Willebrand factor antigen (VIIIR:Ag)

— Von Willebrand factor activity (ristocetin cofactor)

— Von Willebrand factor multimeric analysis—only
send after the diagnosis of von Willebrand disease
has been established

— Thrombin time and fibrinogen assay to screen for
afibrinogenemia or dysfibrinogenemia

— Factor XIIl deficiency suspected: Factor XIII assay
(urea clot lysis study)

* Significance: Von Willebrand disease suspected

e Test: Phase 3: Discriminating laboratory studies for
abnormal phase 1 tests

* Significance:

— When thrombocytopenia is present:

o Inspection of blood smear (screening for bone
marrow diseases)

— Mean platelet volume (may be normal or elevated
in destructive causes, elevated in congenital
macrothrombocytopenias, low in Wiskott—Aldrich
syndrome)

— Bone marrow aspiration (rarely necessary)

— When disseminated intravascular coagulopathy is
suspected (infection, liver disease, massive
trauma, PT and aPTT prolonged):

o Fibrinogen

o D-dimer or fibrin split products

o Peripheral smear inspection for RBC fragments

— Prolonged aPTT (inhibitor screen [50:50 mixing
study of patient’s and normal plasmal):

— If aPTT fully corrects with mixing, this is consistent
with a factor deficiency:

o Assess for specific factor deficiencies: Factor
VI, X, X, X

— If partial or no correction after mixing study:

o |nhibitor is present.

o Confirmatory test for the presence of a lupus
anticoagulant with a platelet-neutralizing
procedure or DRVVT

e Test: Prolonged PT
* Significance:

— Inhibitor screen should also be considered for
prolonged PT.

— Specific factor levels (VII)

* Test: Prolonged PT and aPTT
* Significance:

— Test for disseminated intravascular coagulopathy,
liver disease, and fibrinogen disorders, as
described previously

— Vitamin K deficiency, moderate to severe

— Factor assays: V, X, Il (prothrombin), and
fibrinogen

CLINICAL PEARLS

e Children with bleeding disorders are more likely to
have large bruises (>5 cm), palpable bruises, and
bruises on more than one body part.

* Uncommon sites for bruising for all ages include the
back, buttocks, arms, and abdomen.

e The aPTT may be extremely prolonged in patients
with deficiencies of the contact factors (prekallikrein,
high molecular weight kininogen [HMWK], factor
XIl). These deficiencies do not result in
bleeding.

* Improper specimen collection including heparin
contamination or underfilling of the specimen tube
can result in artificially prolonged clotting times.

* Do not forget to consider nonaccidental injury as a
cause of increased bruising.

* Factor Xl deficiency and lupus anticoagulant are not
associated with abnormal bleeding.

ALERT

Pitfalls of testing:

 PFA-100
— Low specificity and sensitivity
— Affected by medications (NSAIDs)

— Not recommended as a screening test

¢ Bleeding time
— Prolonged when platelets <100,000/mm?

— Affected by medications such as aspirin,
NSAIDs, antihistamines

— Does not correlate well with bleeding risk

— Accurate result depends on proper technique.

— Not recommended as a screening test

* PT and aPTT
— Normal ranges are age dependent.

— Polycythemia (hematocrit 65%) or underfilling
of the specimen tube may result in a spuriously
prolonged result.

— Heparin contamination results in a spuriously
prolonged result.

* Von Willebrand disease studies
— Values fluctuate over time and may be

periodically normal in affected individuals.

— May require repeated testing to make diagnosis

EMERGENCY CARE

e Pressure, elevation, and ice are generally helpful

for most bleeding disorders when active bleeding

is present.

More definitive care is dictated by the nature of

the underlying hemostatic defect:

— Platelet transfusions are useful in disorders of
thrombocytopenia owing to decreased
production and for intrinsic qualitative platelet
disorders, but not for immune platelet disorders.

— Frozen plasma should be used only in severe
cases when the exact diagnosis is not readily
available but a defect in coagulation is
suspected.

e Head injuries in patients with thrombocytopenia or
hemophilia require immediate medical attention.

ﬁ TREATMENT

General Measures

* Pressure on wound

* Elevation

« Topical application of thrombin

* Topical application of clot-activating polymers

ADDITIONAL READING

e Buchanan GR. Bleeding signs in children with
idiopathic thrombocytopenic purpura. J Pediatr
Hematol Oncol. 2003;25(Suppl 1):542-S46.

e Khair K, Liesner R. Bruising and bleeding in infants
and children: A practical approach. Br J Haematol.
2006;133:221-231.

 Koreth R, Weinert C, Weisdorf DJ, et al.
Measurement of bleeding severity: A critical review.
Transfusion. 2004;44:605-617.

o Lillicrap D, Nair SC, Srivastava A, et al. Laboratory
issues in bleeding disorders. Haemophilia. 2006;12:
68-75.

 Manno CS. Difficult pediatric diagnoses—bruising
and bleeding. Pediatr Clin North Am. 1991;
38:637-655.

e Sarnaik A, Kamat D, Kannikeswaran N. Diagnosis
and management of bleeding disorder in a child.
Clin Pediatr. 2010;49:422-431.

CODES

ICD9

* 626.2 Excessive or frequent menstruation
e 782.7 Spontaneous ecchymoses

e 784.7 Epistaxis

ICD10

 D69.1 Qualitative platelet defects
* R04.0 Epistaxis

* R23.3 Spontaneous ecchymoses

FAQ

* Q: What are the proper preoperative screening tests
for bleeding disorders prior to elective surgery such
as tonsillectomy?

A: A thorough personal history, familial history, and
physical exam are by far the most important
screening tests. A bleeding time or PFA-100 is not
recommended. A CBC, PT, and aPTT are often
requested by the surgeon, but normal results do not
ensure that a bleeding complication will not occur.
Overall, the sensitivity and specificity of these
screening tests is poor.

Q: Bruising is a normal part of childhood. How does
one know when bruising is “too much”?

A: Small bruises on boney prominences on the front
of the body are common in children and probably
reflect trauma rather than a bleeding disorder.
Children with bleeding disorders are more likely to
have large bruises (>5 cm), palpable (raised)
bruises, and bruises on more than one body part.
Uncommon sites for bruising for all ages include the
back, buttocks, arms, and abdomen.




ACETAMINOPHEN POISONING

Kevin C. Osterhoudt

Q@ BASICS

DESCRIPTION

 Acetaminophen poisoning may occur after acute or
chronic overdose.

After acute overdose, a serum acetaminophen level
above the treatment line of the Rumack-Matthew
acetaminophen poisoning nomogram should be
considered possibly hepatotoxic.

Acetaminophen is sold under many brand names
and is often an ingredient in combination pain
reliever preparations.

Serious hepatotoxicity after a single acute overdose
by young children is rare compared with that by
adolescents.

Most toddlers with acetaminophen hepatotoxicity
suffer repeated supratherapeutic dosing.

EPIDEMIOLOGY

* Analgesics are the most common drugs implicated
in poisoning exposures among children younger
than 6 years.

« Acetaminophen preparations make up ~48% of all
analgesic poisoning exposures reported to poison
control centers.

Incidence
In 2003, acetaminophen poisoning was responsible
for 1/2 of all adult cases of acute liver failure.

RISK FACTORS

 Depression

« Pain syndromes

e Glutathione depletion: Prolonged vomiting,
alcoholism, etc.

e CYP2E1 induction: Alcoholism, isoniazid therapy

GENERAL PREVENTION

* Acetaminophen should be stored with
child-resistant caps, out of sight of young children.

* Proper use of acetaminophen products should be
taught to patients with pain or fever.

PATHOPHYSIOLOGY

* Most absorbed acetaminophen is metabolized
through formation of hepatic glucuronide and
sulfate conjugates.

* Some acetaminophen is metabolized by the
CYP450 mixed-function oxidase system, leading
to the formation of the toxic N-acetyl-p-
benzoquinoneimine (NAPQI).

10

* NAPQI is quickly detoxified by glutathione under
usual circumstances.

o After overdose, metabolic detoxification can become
saturated:
— Drug elimination half-life becomes prolonged.
— Proportionately more NAPQI is produced.
— Glutathione supply cannot meet detoxification

demand.

— Hepatotoxicity or renal toxicity may ensue.

ETIOLOGY

* Single acute overdose of >150 mg/kg or 10 g

* Repeated overdose of >100 mg/kg/d, or 6 g/d, for
>2 days

COMMONLY ASSOCIATED CONDITIONS

* Acetaminophen is often marketed in combination
with other pharmaceuticals, which may complicate a
drug overdose situation.

* Adolescents frequently overdose on more than 1
drug preparation.

@ DIAGNOSIS

HISTORY
* Medical history of pain or fever:

— Acetaminophen ingestion should be explored in
any patient being treated for pain or fever.

 Amount of acetaminophen ingested:

— Asingle, acute ingestion of <150 mg/kg (<10 g
in adolescents) is unlikely to cause significant
toxicity among otherwise healthy individuals.

* Timing of ingestion:

— Allows application of the Rumack-Matthew

nomogram
* Sustained-release preparation:

— Acetaminophen is now available in

sustained-release form.
* Medication list:

— Use of isoniazid or other CYP2E1 hepatic enzyme

inducers may increase risk for toxicity.
* Signs and symptoms:

— Initially may be clinically silent

— Vomiting

— Anorexia

PHYSICAL EXAM

Right upper quadrant tenderness may suggest
acetaminophen-induced hepatitis.

DIAGNOSTIC TESTS & INTERPRETATION

Lab
e Serum acetaminophen level:

— Allows application of the Rumack-Matthew
nomogram after acute overdose

— Rumack-Matthew nomogram applies only to
single, acute acetaminophen overdose scenarios.

* Hepatic transaminases:

— Aspartate aminotransferase (AST) is the most
sensitive of the widely available measures to
assess acetaminophen hepatotoxicity and begins
to rise 12—24 hours after significant overdose

e Liver and kidney function tests:

— As the AST rises, it is important to follow liver and
kidney function with tests such as serum glucose,
prothrombin (PT) and partial thromboplastin (PTT)
times, serum creatinine, plasma pH, and serum
albumin.

— The PT and PTT may be slightly elevated owing to
direct effect of elevated blood acetaminophen
concentrations or N-acetylcysteine therapy,
without signifying liver injury.

— The decline of an elevated serum AST may indicate
either liver recovery or profound liver failure and
must be interpreted in context.

* Salicylate level:

— May be a coingestant in the setting of analgesic

drug overdose

Pathological Findings
Hepatic zone IIl (centrilobular) necrosis

DIFFERENTIAL DIAGNOSIS
« Infectious hepatitis
* Other drug-induced hepatitis

TREATMENT

MEDICATION (DRUGS)
First Line
e Single acute overdose:

— Activated charcoal, 1-2 g/kg (maximum 75 g),
may be administered if acetaminophen is judged
to be present in the stomach or proximal intestine
(usually within 2 hours of ingestion).

— N-acetylcysteine should be administered if a
serum acetaminophen level obtained >4 hours
after overdose falls above the treatment line of
the Rumack-Matthew nomogram.

— Patients presenting to medical care >7 hours
after overdose should be given a loading dose of
N-acetylcysteine while waiting for the serum
acetaminophen level result.
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— Oral N-acetylcysteine dose: 140 mg/kg loading
dose, followed by 70 mg/kg maintenance doses
q4h (see "FAQ")

— Intravenous N-acetylcysteine dose: 150 mg/kg
loading dose over 1 hour, then 12.5 mg/kg/hr for
4 hours, then 6.25 mg/kg/hr (see "FAQ")

* Repeated supratherapeutic ingestion:

— Consider N-acetylcysteine therapy if:

o Ingestion of >100 mg/kg or 6 g/d for
consecutive days

o Patient is symptomatic

o AST level is elevated

o Acetaminophen level is higher than would be
expected given dosing, and AST level is normal

e Once started, N-acetylcysteine therapy should be
continued until:

— The serum acetaminophen level is nondetectable
— A simultaneous serum AST has not risen, or, if
elevated, liver enzymes and liver function are

clearly improving

Second Line

« Acetaminophen poisoning and oral N-acetylcysteine
therapy are emetogenic: Chill and cover the
N-acetylcysteine. Consider antiemetic therapy with
drugs such as metoclopramide and/or ondansetron.
Enteral N-acetylcysteine may be given slowly via
nasogastric or nasoduodenal tube.

* Intravenous N-acetylcysteine has been associated
with anaphylactoid reactions, which may require
cessation or slowing of infusion, antihistamines,
corticosteroids, and/or epinephrine.

ADDITIONAL TREATMENT

General Measures
Evaluate for possible polypharmacy overdose.

ISSUES FOR REFERRAL

e Patients with AST approaching 1,000 [U/L should be
considered for transfer to a liver transplant center.

* Mental health services should be provided to victims
of intentional overdose.

SURGERY/OTHER PROCEDURES

Liver transplant should be considered per transplant
center protocols. The King's College Hospital Criteria
include:

 pH <7.30 after resuscitation, or

* PT >1.8 times control, plus

e Serum creatinine >3.3 mg/dL, plus

* Encephalopathy

IN-PATIENT CONSIDERATIONS
Admission Criteria

* N-acetylcysteine therapy

e Psychiatric evaluation warranted
Discharge Criteria

* N-acetylcysteine therapy concluded

* No concern for developing liver injury

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

Patient Monitoring

* Cardiorespiratory monitoring is warranted during
intravenous N-acetylcysteine therapy.

* Intensive care monitoring is warranted during
fulminant hepatic failure.

PATIENT EDUCATION

* Drug administration education should be offered to
victims of chronic overdose.

* Home safety education should be provided after
pediatric exploratory ingestions.

PROGNOSIS

* Among previously healthy children, hepatotoxicity is
rare with single doses <150-200 mg/kg.

After single acute acetaminophen overdose,
likelihood of hepatotoxicity may be determined by
using the Rumack-Matthew nomogram.
N-acetylcysteine therapy prevents hepatic failure in
>99% of acetaminophen-poisoned patients if
administered within 8 hours of overdose.
N-acetylcysteine therapy is less efficacious when
administered >8 hours after overdose, but should
still be offered.

Repetitive dosing of >75 mg/kg/d should be
evaluated cautiously, especially in the presence of
the following:

— Febrile illness

— Vomiting or malnourishment

— Anticonvulsant or isoniazid therapy

COMPLICATIONS

* Hepatic failure

* Renal insufficiency

e Anaphylactoid shock may complicate intravenous
N-acetylcysteine therapy.

ADDITIONAL READING

e American Academy of Pediatrics. Committee on
Drugs. Acetaminophen toxicity in children.
Pediatrics. 2001;108:1020-1024.

« Betten DP, Cantrell FL, Thomas SC, et al. A
prospective evaluation of shortened course oral
N-acetylcysteine for the treatment of acute
acetaminophen poisoning. Ann Emerg Med.
2007;50:272-279.

* Bronstein AC, Spyker DA, Cantilena LR, et al. 2009
annual report of the American Association of Poison
Control Centers' National Poison Data System. Clin
Toxicol. 2010;48:979-1178.

e Chun LJ, Tong MJ, Busuttil RW, et al.
Acetaminophen hepatotoxicity and acute liver
failure. J Clin Gastroenterol. 2009;43:342-349.

e Dart RC, Erdman AR, Olson KR, et al.
Acetaminophen poisoning: An evidence-based
consensus guideline for out-of-hospital
management. Clin Toxicol. 2006;44:1-18.

* Heard KJ. Acetylcysteine for acetaminophen
poisoning. New Engl J Med. 2008;359:285-292.

* Hendrickson RG. Acetaminophen. In: Nelson LS,
Lewin NA, Howland MA, et al., eds. Goldfrank’s
toxicologic emergencies, 9th ed. New York:
McGraw-Hill; 2011:483-499.

CODES

ICD9
965.4 Acetaminophen poisoning by aromatic
analgesics, not elsewhere classified

ICD10

* T39.1X4A Poisoning by 4-Aminophenol derivatives,
undetermined, initial encounter

e T39.1X4D Poisoning by 4-Aminophenol derivatives,
undetermined, subsequent encounter

e T39.1X4S Poisoning by 4-Aminophenol derivatives,
undetermined, sequela

FAQ

e Q: What is “patient-tailored” N-acetylcysteine
(NAC) therapy?

* A: The duration of N-acetylcysteine therapy used to
be dependent upon the pharmaceutical form
administered, but is now tailored to the patient
based on serum acetaminophen level and liver
function.

* Q: Should NAC be given PO or IV?

* A: Both seem to be similarly efficacious. Oral
administration of NAC is complicated by taste
aversion and vomiting. IV NAC may lead to
anaphylactoid shock. No cost—benefit studies are
available for direct comparison of patient-tailored
courses of oral NAC and IV NAC.
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ACNE

Marney Gundlach
@ e Adrenal tumors Counsel patients that BP may bleach clothing and
Q a BASICS * Late-onset congenital adrenal hyperplasia linens.
-~ * Topical antibiotics (erythromycin, clindamycin,
DESCRIPTION sulfacetamide) decrease concentration of P. acnes

Acne vulgaris is a disorder of pilosebaceous follicles
(PSFs). PSFs are found on the face, chest, back, and
upper arms. Acne lesions include microcomedones,
closed comedones (whiteheads or CCs), open
comedones (blackheads or OCs), inflammatory lesions
(erythematous papules [Pap], pustules [Pus], nodules
[Nod], or cysts), scars, and macules. No universally
accepted classification system for acne exists. One
scheme is:

0C/CC  Pap/Pus Nod/Scars
Mild + +/- +/-
Moderate + + +/-
Severe + + +

Other forms of acne:

e Acne conglobata: Large connecting cysts or
abscesses causing severe disfigurement

o Acne fulminans: Severe acne associated with fever,
arthritis, and systemic symptoms

* Acne rosacea: In adults; no comedones

« Steroid acne: Uniform papules or pustules seen after
using topical or systemic steroids

* Neonatal acne: Inflammatory acne in up to 20% of
neonates; resolves without treatment

RISK FACTORS

Genetics

Familial patterns exist, but no inheritance pattern has
been demonstrated.

PATHOPHYSIOLOGY

Four factors contribute to PSF obstruction:

e Increased sebum production: Adrenarche causes

increased androgen production, which enlarges

sebaceous glands and increases sebum production.

Production peaks in teens and decreases in 20s.

Hyperkeratinization: Epithelial cells lining the PSF

don't shed well. Cells and sebum obstruct the PSF,

creating a microcomedone.

Proliferation of Propionibacterium acnes: Anaerobic,

gram-positive diphtheroid colonizes PSFs and

produces free fatty acids (FFAs).

Inflammation

— P. acnes attract neutrophils (PMNs) to PSFs, which
ingest bacteria-releasing hydrolytic enzymes.
Inflammation caused by enzymes and FFAs
damaging follicles

— Acne severity related to interactions of P. acnes
with immune mediators, not absolute
concentrations of P. acnes

— Educate patients that OCs are due to lipid
oxidation and melanin, not dirt.

ETIOLOGY

« Environmental factors (work grease exposure, hair
grease use) may increase lesion numbers.

* Friction from athletic helmets, shoulder pads, chin
straps, or bra straps may worsen acne.

COMMONLY ASSOCIATED CONDITIONS
* Polycystic ovarian syndrome (PCOS)

 SAPHO syndrome: Synovitis, acne, pustulosis,
hyperostosis, and osteitis
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@ DIAGNOSIS

HISTORY

* Age of onset: early or late onset of acne may
indicate androgen excess.

* Medications (including some oral contraceptive pills
[OCPs], lithium, progestin implants, depot
medroxyprogesterone, isoniazid, nicotine products,
and steroids) may worsen acne.

e Menstrual history: Premenstrual flares may occur
owing to androgen effects of progesterone.

* Androgen excess (history of or current)

— Prepubertal: Early-onset acne or body odor,
increased growth, adrenarche or pubarche, genital
maturation, or clitoromegaly

— Postpubertal: Alopecia, hirsutism, truncal obesity,
acanthosis nigricans, or irregular menses

* Psychological impact: Ask patients about
self-esteem, depression, and suicidal ideations.

PHYSICAL EXAM

« Skin: Note distribution of OCs, CCs, and
inflammatory lesions on the face, chest, and back.
May diagram facial lesions with global assessment
of acne severity (number, size, extent, and scarring).
Pomade acne may be seen around hairline.

* Note signs of androgen excess (see “History”).

DIAGNOSTIC TESTS & INTERPRETATION

Lab

« Consider for patients with early- or late-onset acne,
signs of androgen excess, or acne unresponsive to
traditional therapy.

* Most boys have normal hormone levels.

* Girls may have increased levels of DHEAS and free
testosterone and decreased levels of sex
hormone-binding globulin (SHBG). Consider also
total testosterone, FSH, and LH for PCOS.

* Lab monitoring while using isotretinoin should
include complete blood count, triglycerides,
cholesterol, and transaminases.

DIFFERENTIAL DIAGNOSIS
* Adenoma sebaceum

e Gram-negative folliculitis

* Keratosis pilaris

TREATMENT

MEDICATION (DRUGS)

Topical Agents

Patients assume acne should improve with vigorous
cleansing of the skin. Instead, this may worsen acne
and irritation from topical agents.

* Benzoyl peroxide (BP): Bactericidal, decreases

FFAs.

— Use for mild inflammatory and comedonal acne;
or as adjunct with oral or topical antibiotics to
prevent antibiotic resistance.

— Available as lotion, cream, wash, and gel in
2.5-10%; 5% concentration up to twice daily
effective for most patients; 10% solution has
similar effectiveness as 5% but with increased
side effects.

— Side effects include drying, erythema, burning,
peeling, stinging, and rarely contact dermatitis.

and inflammatory mediators; may decrease FFAS.

— Use for mild or moderate inflammatory acne; no
comedolytic effects; apply once or twice daily. Do
not use as monotherapy.

— Side effects: Well tolerated but may include drying
or irritation; patients may complain about the
smell of sulfacetamide.

— Often combined with BP; combination products
are more expensive. Can use separate generic
prescriptions of BP and topical antibiotics together

— Combining with topical retinoid in clinical trials
yields faster results and greater clearing than
topical antibiotics alone.

* Retinoids promote epithelial shedding from the PSF,
promote comedone drainage, prevent new
comedone formation (by decreasing obstruction),
and are anti-inflammatory.

— Side effects include erythema, dryness, irritation,
initial acne flares, hypo- or hyperpigmentation,
and photosensitivity (advise use of sunscreen with
SPF 15-30).

— 1Ist-line therapy for most patients; may increase
penetration of other topical agents by improving
cell shedding

— Treatment started with lowest strength, small
amount every 3rd night and increased to nightly
application over 3 weeks. Increase concentration
as tolerated. Applying at night may decrease
photosensitivity.

e Tretinoin
— Available as cream, gel, and liquid (increasing

potency, respectively). Apply to dry skin.

— Approved for children >13 years

— Sporadic reports of congenital malformations have
occurred with tretinoin (pregnancy category C);
may discuss with women of childbearing age.

* Adapalene
— Cream, gel, solution, or pledgets
— Adapalene gel 0.1% is better tolerated than

tretinoin gel 0.025%.

— Approved for children >13 years

* Tazarotene
— Cream and gel. Apply to dry skin.

— More irritating than other retinoids

— Approved for children >12 years

— Teratogenicity concerns; contraindicated in
pregnancy (Category X)

e Salicylic acid promotes comedolysis with drying and
peeling, effective for comedonal acne:

—0.5-5% cream, wash, lotion, or gel once or twice
daily

— Less effective than topical retinoids at preventing
new lesions, but less irritating

— Consider for patients with comedonal acne who
cannot use retinoids or who have a large surface
area to treat (e.g., back).

* Azelaic acid: Anticomedonal and antibacterial;
decreases hyperpigmentation:

—20% cream applied twice daily

— Side effects include itching, burning, tingling,
stinging, and erythema.

— Consider for patients with comedonal acne who
cannot use retinoids or who have a large surface
area to treat (e.g., back).



ACNE

Oral Agents
* Oral antibiotics (tetracycline, doxycycline,
minocycline): Same as topical antibiotics plus inhibit

PMN chemotaxis, decrease inflammation:

— Tetracycline is cheapest but has least efficacy; also
4 x/day dosing

— Minocycline and doxycycline given 1-2x daily,
dosed at 1 mg/kg

— Use for acne that is moderate to severe,
widespread, or treatment resistant.

— Use with retinoids; do not use alone.

— Antibiotic resistance may be seen in 25% of
patients; limit treatment length. After 12 weeks,
may switch to retinoid monotherapy with no
change in clinical response.

— More effective than topical antibiotics, but more
systemic effects

* Isotretinoin decreases sebum production, is
anti-inflammatory, and reduces P. acnes:

— Used for acne that is recalcitrant or with
significant scarring only, given side effects.

— Dose starts at 0.5 mg/kg/d in 2 divided doses for
4 weeks, and is increased as tolerated up to
1 mg/kg/d; total course usually 15-20 weeks;
total cumulative dose should not exceed
120-150 mg/kg.

o For patients with severely inflamed acne, start at
lower dose to prevent initial acne flares or
pretreat with oral corticosteroids.

— FDA-mandated registry (iPledge; see https:/
www.ipledgeprogram.com/) for all patients on
isotretinoin; prescribed only by physicians
experienced with its use

— Side effects:

o Teratogenicity (obtain 2 negative pregnancy
tests in women prior to starting)

o Depression and suicide have been reported in
patients on isotretinoin (causality not
established, but counsel about this risk).

o Rare, sporadic reports of serious skin infections
including erythema multiforme, Stevens-Johnson
syndrome, and toxic epidermal necrolysis

o Pseudotumor cerebri when combined with
tetracycline (contraindicated)

o Other side effects: Hyperlipidemia, dry skin,
headaches, cheilitis, impaired glucose control in
diabetics

e OCPs (for women):

— Combined OCPs work by (1) estrogen increasing
SHBG, which decreases free testosterone,
decreasing gonadotropin secretion, which
decreases ovarian androgen production; and (2)
androgen receptor blocking, which prevents
dihydrotestosterone (DHT) formation in the PSFs.

— Suggested as an adjunct for women with
moderate to severe acne not responding to topical
retinoids

— Use OCPs with a low-androgen progestin. OCPs
shown in RCTs to improve acne:

o Ethinyl estradiol (35 mcg) and norgestimate

o Ethinyl estradiol (20 or 30 mcg) and
levonorgestrel

o Ethinyl estradiol (20-30-35 mcg) and
norethindrone

o Ethinyl estradiol (30 mcg) and drospirenone
3mg

o Ethinyl estradiol (30 mcg) and chlormadinone
2mg

— May need 3—6 months to see improvement.

— Side effects include nausea, breast tenderness,
weight gain, breakthrough menstrual bleeding,
myocardial infarction, ischemic stroke, and DVTs.

— Use caution in girls who smoke tobacco.

* Spironolactone

— Blocks androgen receptor in sebaceous gland

— Give 50-150 mg daily.

— Off-label use, usually in combination with oral
antibiotics

ALERT

e Clostridium difficile pseudomembranous colitis
may occur rarely with topical clindamycin.

* Do not use isotretinoin with tetracycline,
minocycline, or doxycycline owing to increased
risk of pseudotumor cerebri.

e BP inactivates tretinoin; when used together,
apply BP in the morning and tretinoin at night.

e Tetracycline, minocycline, and doxycycline are
category D drugs (unsafe in pregnancy).

ADDITIONAL TREATMENT

General Measures

* Goal is to reduce number and severity of lesions and
prevent scarring. Treat until no new lesions form.

e Tell patients that 6-8 weeks (time for

microcomedone to mature) are required for clinical

improvement.

Scars warrant aggressive treatment targeting

inflammation.

In general, creams and lotions are less drying than

solutions or gels. More-drying formulations may be

better for patients with oily skin or for quick-drying

prior to applying makeup; less-drying formulations

may be needed for patients with sensitive

skin/eczema.

COMPLEMENTARY & ALTERNATIVE

THERAPIES

« Limited empirical studies on CAM and acne. RCTs of
the following showed that they were not as effective
as 5% BP, but resulted in less skin irritation:

— Tea tree oil: A mixture of terpenes and alcohols
with antibiotic and antifungal properties; 5%
solution may be effective at treating comedonal
and inflammatory acne; may be associated with
male gynecomastia

— Gluconolactone 14% solution may be effective on
comedonal and inflammatory acne.

ONGOING CARE

PATIENT EDUCATION

e http://www.skincarephysicians.com/acnenet/
index.html

e http://www.aap.org/publiced/BR_Teen_Acne.htm

COMPLICATIONS

* Scarring may be permanent.

« Self-esteem: Acne severity correlated to social
variables including embarrassment and lack of
enjoyment in social activities among teenagers.

* Patients with mild to moderate acne showed clinical
depression and >5% suicidal ideation. Depression
scores improve in correlation with response to acne
treatment.

* Suicide

ADDITIONAL READING

* Antoniou C, Dessinioti C, Stratigos AJ, et al. Clinical
and therapeutic approach to childhood acne: An
update. Ped Dermatol. 2009;26:373-380.

e Krowchuk DP. Managing adolescent acne: A guide
for pediatricians. Pediatr Rev. 2005;26:250-261.

* Magin PJ, Adams J, Heading GS, et al. Topical and
oral CAM in acne: A review of the empirical
evidence and a consideration of its context.
Complement Ther Med. 2006;14:62—-76.

e Strauss J, Krowchuck DP, Leyden JJ, et al. Guidelines
of care for acne vulgaris management. J Am Acad
Dermatol. 2007;56:651-663.

e Zaenglein AL, Thiboutot DM. Expert committee
recommendations for acne management. Pediatrics.
2006;188:1188-1199.

CODES

ICD9
¢ 706.1 Other acne
* 695.3 Rosacea

ICD10

* L70.0 Acne vulgaris

e L70.1 Acne conglobata
e L70.9 Acne, unspecified

FAQ

* Q: What treatment is recommended for patients
with comedonal and inflammatory acne?

* A: Topical retinoid + topical/oral antibiotic + BP

 Web site with patient FAQs: http://www.
skincarephysicians.com/acnenet/FAQ.html
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ACQUIRED HYPOTHYROIDISM

Adda Grimberg

Q@ BASICS

DESCRIPTION
Hypothyroidism that occurs after the neonatal period

EPIDEMIOLOGY

Incidence

¢ May develop at any age

 Autoimmune thyroid disorders occur more
frequently in children and adolescents with type 1
diabetes mellitus.

Prevalence

Chronic lymphocytic thyroiditis prevalence correlates
with iodine intake; countries with the highest dietary
iodine also have the highest prevalence.

RISK FACTORS

Genetics

« Family history of thyroid disease or other
autoimmune endocrinopathies increases risk.

 Genetic predisposition in patients with chronic
lymphocytic thyroiditis; 30-40% of patients have a
family history of thyroid disease, and up to 50% of
their 1st-degree relatives have thyroid antibodies.

* Weak associations of chronic lymphocytic thyroiditis
with certain human leukocyte antigen haplotypes
 Autoimmune thyroid disease may be part of Schmidt

syndrome (type Il polyglandular autoimmune
disease).
 Genetic syndromes associated with higher incidence
of autoimmune thyroiditis:
— Down syndrome
— Turner syndrome (especially those with
isochromosome Xq)

ETIOLOGY

¢ Myriad causes (see “Differential Diagnosis”)

e Can result from thyroid gland dysfunction (primary
hypothyroidism) or from pituitary/hypothalamic
dysfunction leading to understimulation of the
thyroid gland (secondary and tertiary
hypothyroidism)

COMMONLY ASSOCIATED CONDITIONS

« Vitiligo

e Other autoimmune endocrinopathies

* Pernicious anemia

14

@ DIAGNOSIS

HISTORY

e Linear growth failure can be the 1st sign of thyroid
dysfunction.

* Declining school performance is a sensitive marker
for lethargy and reduced focusing.

* Radiation exposure, history of diabetes, family
history of autoimmune disease

* Signs and symptoms:

— Early primary hypothyroidism can be
asymptomatic.

— Hypothyroid-related symptoms indicate
progression from compensated to uncompensated
hypothyroidism.

— Hypothyroidism may be preceded in some cases by
temporary hyperthyroidism (Hashitoxicosis).

— Goiter may be the presenting sign of acquired
hypothyroidism; tenderness suggests an infectious
process.

PHYSICAL EXAM

e Bradycardia: Thyroid hormone has cardiac effects.

* Short stature (or fall-off on growth curve) and

increased upper/lower segment ratio: Euthyroidism

is required to maintain normal growth.

Goiter: Note consistency, symmetry, nodularity, signs

of inflammation:

— May give a clue regarding cause of hypothyroidism

— May provide a clinical marker to follow during
therapy

Myxedema (water retention) is not limited to

subcutaneous tissue; it may also lead to cardiac

failure, pleural effusions, and coma.

Muscle hypertrophy, yet muscle weakness most

obvious in arms, legs, and tongue; hypothyroidism

causes disordered muscle function.

Delayed relaxation phase of deep tendon reflexes

due to slowed muscle contraction

Pale, cool, dry, carotenemic skin due to decreased

cell turnover

Increase in lanugo hair in children; can be reversed

with treatment

Sexual development is an important factor.

Hypothyroidism can be associated with:

— Delayed puberty (due to low thyroid hormone
level)

— Precocious puberty and galactorrhea (due to
elevated TSH)

DIAGNOSTIC TESTS & INTERPRETATION

Lab

* T4 (low) and TSH (elevated): Elevated TSH with
normal T, indicates compensated primary
hypothyroidism.

* Free T4: The most sensitive marker for
secondary/tertiary hypothyroidism (TSH elevation
lost; total T4 may still be low normal)

« Antithyroglobulin and antimicrosomal
(antiperoxidase) antibodies are markers for chronic
lymphocytic thyroiditis.

* The following conditions may test false-positive for
acquired hypothyroidism:

— Thyroid-binding globulin deficiency: Low total Ty,
but normal free T4 and TSH

— Peripheral resistance to thyroid hormone:
Normal/high total T4

— "Euthyroid sick” syndrome: low T4 and Ts;
normal/low TSH; increased shunting to reverse T3

* The following tests may be affected in acquired
hypothyroidism:

— Serum creatinine: Elevated due to reduced
glomerular filtration rate

— LDL cholesterol level: Elevated due to decreased
LDL receptor expression

— Creatine kinase: Increased; hypothyroidism is a
rare cause of rhabdomyolysis.

Imaging

Head MRI for suspected secondary/tertiary

hypothyroidism or pituitary or hypothalamic lesion

DIFFERENTIAL DIAGNOSIS
e Immunologic:
— Chronic lymphocytic thyroiditis (Hashimoto
thyroiditis)
— Polyglandular autoimmune syndrome (Schmidt
syndrome)
* Infectious:
— Postviral subacute thyroiditis
— Associated with congenital infections:
o Rubella
o Toxoplasmosis
* Environmental:
— Goitrogen ingestion:
o lodides
o Expectorants
o Thioureas
* |atrogenic:
— Following surgical thyroidectomy for thyroid
cancer, hyperthyroidism, or extensive neck tumors
— Following radioiodine ablative therapy for
hyperthyroidism or thyroid cancer
— Following irradiation to the head or neck for
cancer treatment
— Medications: lithium, amiodarone, iodine contrast
dyes, tiratricol (an OTC fat-loss supplement)



ACQUIRED HYPOTHYROIDISM

* Metabolic:
— Cystinosis
— Histiocytosis X
* Congenital:
— Late-onset congenital-large ectopic gland
* Genetic syndromes:
— Down syndrome
— Turner syndrome
« Secondary or tertiary hypothyroidism
— Hypothalamic or pituitary disease
e Consumptive hypothyroidism:
— Due to increased type 3 iodothyronine deiodinase
activity in hemangiomas

TREATMENT

MEDICATION (DRUGS)
L-Thyroxine (synthetic thyroid hormone) replacement
* Indicated for the treatment of overt or compensated
hypothyroidism
* 2-5 mcg/kg/d PO, once daily
¢ Monitor T4 and TSH and titrate dose to maintain
normalized thyroid function tests.
* Duration of therapy:
— Lifetime
—1In 30% of the cases, children with chronic
lymphocytic thyroiditis will undergo spontaneous
remission.
— Need for treatment can be reassessed after
growth is completed.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

Patient Monitoring

* Whenever starting medication or adjusting dose,
check T4 and TSH at 4—6 weeks to assess adequacy
of the new dose.

* Monitor response to treatment by measuring T4 and
TSH levels to ensure compliance.

PATIENT EDUCATION

Pharmacies in recent years have been recommending
that L-thyroxine be administered on an empty
stomach. The Drugs and Therapeutics Committee of
the Pediatric Endocrine Society recommended that
consistency in administration, coupled with regular
dose titration to thyroid function tests, is more
important than improving absorption by restricting
intake to only times of empty stomach.

PROGNOSIS

* |f patients are compliant, prognosis is excellent.

* Treated patients often resume growth at a rate
greater than normal (catch-up growth).

e In children in whom treatment has been delayed,
catch-up growth may not fully normalize height to
predicted values.

* Other signs and symptoms resolve at a variable rate.

e Goiters in chronic lymphocytic thyroiditis may not
completely regress with treatment (enlargement due
to persistent inflammation does not correct, though
TSH-mediated hypertrophy will).

COMPLICATIONS

* Most significant complication is impaired linear
growth.

e Puberty can also be affected.

* Myxedema coma may occur.

e Encephalopathy of varied clinical presentation has
been associated with high titers of thyroid
antibodies, especially antimicrosomal; responds well
to corticosteroid treatment.

ADDITIONAL READING

e AiJ, Leonhardt JM, Heymann WR. Autoimmune
thyroid diseases: Etiology, pathogenesis, and
dermatologic manifestations. J Am Acad Dermatol.
2003;48:641-659.

Ban Y, Tomer Y. Genetic susceptibility in thyroid
autoimmunity. Pediatr Endocrinol Rev. 2005;3:
20-32.

Barbesino G, Chiovato L. The genetics of
Hashimoto's disease. Endocrinol Metab Clin North
Am. 2000;29:357-374.

Haugen BR. Drugs that suppress TSH or cause
central hypothyroidism. Best Pract Res Clin
Endocrinol Metab. 2009;23:793-800.

Hunter |, Greene SA, MacDonald TM, et al.
Prevalence and aetiology of hypothyroidism in the
young. Arch Dis Child. 2000;83:207-210.
Nabhan ZM, Kreher NC, Eugster EA. Hashitoxicosis
in children: Clinical features and natural history.

J Pediatr. 2005;146:533-536.

Pearce EN, Farwell AP, Braverman LE. Thyroiditis.
N Engl J Med. 2003;348:2646-2655.

Ranke MB. Catch-up growth: New lessons for the
clinician. J Pediatr Endocrinol Metab. 2002;
15(Suppl 5):51257-51266.

Roldan MB, Alonso M, Barrio R. Thyroid
autoimmunity in children and adolescents with type
1 diabetes mellitus. Diabetes Nutr Metab Clin Exp.
1999;12:27-31.

Stathatos N, Wartofsky L. Perioperative
management of patients with hypothyroidism.
Endocrinol Metab Clin N Am. 2003;32:503-518.
Surks MI, Ortiz E, Daniels GH, et al. Subclinical
thyroid disease: Scientific review and guidelines for
diagnosis and management. JAMA. 2004;291:
228-238.

Weber G, Vigone MC, Stroppa L, et al. Thyroid
function and puberty. J Pediatr Endocrinol Metab.
2003;16(Suppl 2):5253-5257.

Zeitler P, Solberg P, Drugs and Therapeutics
Committee of the Lawson Wilkins Pediatric
Endocrine Society. Food and levothyroxine
administration in infants and children. J Pediatr.
2010;157:13-14.e1.

CODES

ICD9
244.9 Unspecified acquired hypothyroidism

ICD10
£E03.4 Atrophy of thyroid (acquired)

FAQ

* Q: What happens if my child forgets a dose?

* A: Give the dose as soon as you remember. If it is
the next day, give 2 doses.

* Q: How long will my child have to take these pills?

* A: Probably for life.

e Q: Are there any side effects from the medication?

e A: No. The medication contains only the hormone

that your child’s thyroid gland is not making. The

hormone is made synthetically, so there is also no

infectious risk.

Q: If my child takes twice the dose, will his or her

growth catch up faster?

A: Your child may grow a little faster but will also

have adverse effects from having too much thyroid

hormone.

Q: Does the medication have to be taken at any

particular time of day?

A: No, but consistently choosing the same time of

day helps to remember to take it. Do not take

simultaneously with soy products or raloxifene (an

antiestrogen medication) because they can cause

malabsorptions of levothyroxine.

Q: What if my child needs surgery?

A: Treatment of hypothyroidism such that the

patient is euthyroid (normal thyroid status) prior to

surgery is preferable whenever possible (only

exception is ischemic heart disease requiring

surgery). Euthyroid sick syndrome, which is common

in very ill patients, should not be treated.
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ACUTE DRUG WITHDRAWAL

Robert J. Hoffman
Naomi Dreisinger

Q@ BASICS

DESCRIPTION

* Drug withdrawal is a physiologic response to an
effectively lowered drug concentration in a patient
with tolerance to that drug.

Withdrawal results in a predictable pattern of
symptoms that are reversible if the drug in question
or another appropriate substitute is reintroduced.
Sedative-hypnotic withdrawal is the most common
life-threatening withdrawal syndrome in children.
This includes withdrawal from barbiturates,
benzodiazepines, as well as gamma hydroxybutyrate
and similar substances.

Other substances that are associated with
withdrawal syndromes include opioids, selective
serotonin reuptake inhibitors, and caffeine.

EPIDEMIOLOGY

 The most common life-threatening withdrawal
syndrome, alcohol withdrawal, rarely occurs in
children.

* Neonates born to alcohol-dependent mothers are at
risk.

RISK FACTORS

Patients receiving sedatives or analgesics capable of
causing tolerance are at risk. This is particularly true
with infusions or high doses of such substances in
previously naive patients.

GENERAL PREVENTION

e Clinician familiarity with tolerance and withdrawal
associated with prescribed medications allows
appropriate drug tapering.

* Drug abuse prevention is appropriate for all children.

PATHOPHYSIOLOGY

e Altered CNS neurochemistry is the most important
and clinically relevant aspect of withdrawal
pathophysiology.

« Under normal conditions, the CNS maintains a
balance between excitation and inhibition. While
there are several ways to achieve this balance,
excitation is constant and actions occur through
removal of inhibitory tone.

* Relative to adults and younger children, adolescents
are more prone to development of dependence and
withdrawal syndromes due to immaturity of their
prefrontal cortex.

ETIOLOGY
* Neonates:

— Maternal alcohol, caffeine, opioid,
sedative-hypnotic, or selective serotonin reuptake
inhibitor use may result in a neonatal abstinence
syndrome.

— Treatment with caffeine, opioids, or
sedative-hypnotics may result in an abstinence
syndrome.
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e Older children:

— Subsequent to treatment with caffeine, opioids, or
sedative-hypnotics, an abstinence syndrome may
result.

— Substance abuse, particularly opioids, gamma
hydroxybutyrate or other sedative-hypnotics may
result in an abstinence syndrome.

— Frequent caffeine or nicotine use may lead to an
abstinence syndrome.

Use of opioid antagonists such as naloxone,

naltrexone, and nalmephene are associated with

opioid withdrawal.

@ DIAGNOSIS

* Drug withdrawal is a clinical diagnosis.
* Patients should be evaluated for associated
diagnoses such as traumatic injury, pneumonia, etc.

HISTORY
* Typically, a history of substance exposure, either
direct exposure or maternal use, will be elicited.

— Exposure may be to prescribed medication or
abusable substances.

— Substance use by the mother or child might
intentionally be concealed.

e The timing of withdrawal varies depending on the
half-life of the substance involved.

— The shorter the half-life, the sooner the onset of
withdrawal and typically the more severe
withdrawal symptoms.

* Alcohol or sedative-hypnotics:

— Withdrawal from these may result in
tremulousness, diaphoresis, agitation, insomnia,
altered mental status, or withdrawal seizures.

— Baclofen withdrawal is more frequently severe or
life-threatening relative to benzodiazepine
withdrawal. History of pump manipulation or
malfunction should be sought.

o Caffeine:

— Withdrawal may result in dysphoria, headache,

behavioral changes, or agitation.
e Opioids:

— Nausea, vomiting, diarrhea, irritability, yawning,
sleeplessness, diaphoresis, lacrimation, tremor,
and hypertonicity may result.

— Neonates can also have seizures, a high-pitch cry,
skin mottling, and excoriation. These latter signs
and symptoms are more typical of opioid
withdrawal and rarely occur with neonatal alcohol
withdrawal.

* Nicotine:

— Dysphoria, agitation, behavioral changes, and

increased appetite may all occur.
* SSRIs:

— Neonatal withdrawal from SSRIs may result in
jitteriness, agitation, crying, shivering, increased
muscle tone, breathing and sucking problems, as
well as seizure.

— Children withdrawing from SSRIs may have
jitteriness, agitation, dysphoria, behavioral
changes, shivering, increased muscle tone, and
seizure.

PHYSICAL EXAM

e Vital signs including temperature should be
evaluated regularly. Vital sign changes are
tachycardia and hypertension may occur
concomitantly with acute drug withdrawal.

e Technology-dependent patients, such as children
with an intrathecal baclofen pump, should have
evaluation of the machine to determine if it is
working properly.

* Most cases of substance withdrawal only result in
behavioral changes.

e Opioid withdrawal may be accompanied by
diaphoresis, mydriasis, yawning, and lacrimation.

* Sedative-hypnotic withdrawal may result in
hypertension, tachycardia, hyperthermia, agitation,
hallucinations, and seizure.

DIAGNOSTIC TESTS & INTERPRETATION
Imaging

Neuroimaging to rule out intracranial pathology may
rarely be indicated.

Diagnostic Procedures/Other

« No routine lab tests are indicated for patients with
substance withdrawal.

e Tests necessary to rule out differential diagnoses
should be obtained when appropriate.

DIFFERENTIAL DIAGNOSIS

* Hypoglycemia

* Intoxication with sympathomimetics,
anticholinergics, theophylline, caffeine, aspirin, or
lithium

e Thyroid storm

* Serotonin syndrome

e Neuroleptic malignant syndrome

e Encephalitis

* Meningitis

* Sepsis

TREATMENT

MEDICATION (DRUGS)

* Symptom-triggered treatment has been

demonstrated to be superior to fixed-regimen

treatment in terms of patient outcome as well as

length of stay.

Patients experiencing withdrawal from

benzodiazepines or barbiturates after treatment in a

chronic or intensive care setting may be treated by

reinstituting the drug and then tapering.

latrogenic withdrawal induced by use of opioid

antagonists should not be treated by opioid

administration.

— Withdrawal induced by naloxone should abate
rapidly due to the brief half-life of naloxone.

— Withdrawal induced by naltrexone or nalmephene
will be much longer lasting. Symptomatic
treatment may be indicated.



ACUTE DRUG WITHDRAWAL

* There is no fixed quantity of drug to use for any
withdrawal syndrome. Each patient requires a
unique quantity of drug.

— Repeated dosing should continue until the
symptoms are controlled, at which point
maintenance and then tapering can occur.

* Sedative-hypnotic withdrawal:

— Ideally, withdrawal is treated with the same class
of substance, such as benzodiazepine or
barbiturate, if not the precise same drug.

— Benzodiazepines are particularly useful due to the
rapid onset of effect.

— Diazepam has active metabolites that assist in
tapering the drug.

— Propofol is an outstanding medication for
treatment of severe alcohol or sedative-hypnotic
withdrawal in adults.

o Propofol may be used in pediatric cases
refractory to benzodiazepines and barbiturates.

o Use is associated with respiratory depression.

o (Clinicians must be capable of airway
management and expect airway support to be
necessary when propofol is used.

o Propofol use is safe in children, but rare cases of
metabolic acidemia have occurred when
prolonged infusions are used. Prolonged use of
propofol infusion should be accompanied by
close observation for acidemia.

e Opioid withdrawal:

— Heroin (as well as other opioids) withdrawal is
best treated with an opioid of similar potency and
equal or longer duration of action.

— Methadone is a preferred treatment for
withdrawal in adolescents and adults, but most
neonatologists have limited or no experience with
this drug.

— Paregoric and tincture of opium remain the most
commonly used therapies for neonatal withdrawal.

— Patients who experience opioid withdrawal in the
setting of chronic or intensive care may be treated
by reinstituting infusion or dosing of the drug they
were on before withdrawal symptoms and then
tapering this, typically by 10% daily.

o Caffeine withdrawal:

— Caffeine as soft drink or tea taken to treat
headache or agitation

— Neonatal caffeine abstinence symptoms may be
treated by reinstituting 75-100% of the caffeine
dosage that was discontinued. This amount is
then tapered, typically by 10% daily.

* Nicotine withdrawal is not typically treated in
children.

* Use of nicotine patch, gum, or other delivery
methods is used to increase success rate of
abstinence rather than for medical management of
the withdrawal syndrome.

ADDITIONAL TREATMENT
General Measures
* Initial Stabilization
— Initial management is aimed at evaluating and
supporting airway, breathing, circulation, serum
glucose, and ECG. (A, B, C, D, E)
* Supportive care is the most important general
principle.
e The illness is managed with intent of close
monitoring and addressing issues as they arise.

ISSUES FOR REFERRAL

* Any patient with substance abuse issues should be
referred for appropriate psychiatric or drug
counseling.

* Most cases of substance withdrawal are best
handled by an addiction specialist, medical
toxicologist, intensivist, or other clinician
experienced with management of withdrawal.

IN-PATIENT CONSIDERATIONS

Admission Criteria

* In-patient treatment for alcohol or sedative-hypnotic
withdrawal is mandatory.

e Although withdrawal from opioids and selective
serotonin reuptake inhibitors is not life-threatening,
admission with initial management as an inpatient
is preferable.

IV Fluids

* Maintenance IV fluid may be required in patients
who are unable to take PO.

* Dehydration was once a leading cause of death
among patients with alcohol withdrawal.

Discharge Criteria

* Inpatients who have been converted from parenteral
to oral medications and are controlled with oral
medications may be discharged for home tapering.

e Patients who never require parenteral therapy may
be discharged with oral replacement medication
after consultation with the appropriate specialist.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

e [f disposition will be discharge, it is crucial to ensure
that the patient’s condition is stable before
discharge.

o If there is any question regarding whether the
patient can be appropriately managed as an
outpatient, initial in-patient management is
preferable.

Patient Monitoring

* Sedative-hypnotic withdrawal or any other
withdrawal syndrome with severe symptoms is best
cared for with initial cardiopulmonary monitoring
until vital sign abnormalities are controlled with
appropriate replacement therapy.

e Patients should be closely monitored until vital signs
are within acceptable limits.

* Vigilance for agitation or delirium with
sedative-hypnotic withdrawal is necessary.

* Vigilance to detect oversedation and respiratory
depression is necessary.

PATIENT EDUCATION
Patients or parents should be aware of withdrawal
symptoms to be vigilant for detecting future events.

PROGNOSIS

« With appropriate therapy, withdrawal is well
tolerated.

* Poor prognostic factors are primarily related to
comorbidities.

COMPLICATIONS

Complications of hypertension, tachycardia,
hyperthermia, and CNS agitation or seizure may occur
with sedative-hypnotic withdrawal.

ADDITIONAL READING

« Anon. Neonatal complications after intrauterine
exposure to SSRI antidepressants. Prescrire Int.
2004;13:103-104.

Coles CD, Smith IE, Fernhoff PM, et al. Neonatal
ethanol withdrawal: Characteristics in clinically
normal, nondysmorphic neonates. J Pediatr.
1984,105:445-451.

Dyer JE, Roth B, Hyma BA. Gamma-hydroxybutyrate
withdrawal syndrome. Ann Emerg Med. 2001;37:
147-153.

Nordeng H, Lindeman R, Perminov KV, et al.
Neonatal withdrawal syndrome after in utero
exposure to selective serotonin reuptake inhibitors.
Acta Paediatr. 2001;90:288-291.

Robe LB, Gromisch DS, losub S. Symptoms of
neonatal ethanol withdrawal. Curr Alcohol.
1981,8:485-493.

Scott CS, Decker JL, Edwards ML, et al. Withdrawal
after narcotic therapy: A survey of neonatal and
pediatric clinicians. Pharmacotherapy. 1998:
1308-1312.

Tobias JD. Tolerance, withdrawal, and physical
dependency after long-term sedation and analgesia
of children in the pediatric intensive care unit. Crit
Care Med. 2000;28:2122-2132.

CODES

ICD9

* 291.81 Alcohol withdrawal

* 292.0 Drug withdrawal

e 779.5 Drug withdrawal syndrome in newborn

ICD10

e F13.939 Sedatv/hyp/anxiolytc use, unsp w
withdrawal, unsp

e F19.939 Other psychoactive substance use, unsp
with withdrawal, unsp

e P96.1 Neonatal w/drawal symp from matern use of
drugs of addiction
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ACUTE KIDNEY INJURY

Rebecca Ruebner
Lawrence Copelovitch

Q@ BASICS

DESCRIPTION

 Acute kidney injury (AKI), previously referred to as
acute renal failure (ARF), is defined as any insult to
the kidney, with a sudden decrease of normal kidney
function that compromises the normal renal
regulation of fluid, electrolyte, and acid—base
homeostasis.

In practical terms, AKI is characterized by a
reduction in the glomerular filtration rate (GFR) that
results in an abrupt increase in the concentrations of
serum creatinine and BUN.

AKl'in the most severe cases may lead to irreversible
end-stage renal failure.

In AKI, the urine output is variable: Anuria, oliguria,
and in some cases polyuria can all be observed at
presentation.

Oliguria: Urine output <0.5 mL/kg/h in infants or
<500 mL/1.73 m?/d in older children

Anuria: Total cessation of urinary output

Polyuria: Urine output >2 L/m?/d in infants and
children or 3 L/d in adults

EPIDEMIOLOGY

Incidence

* AKI due to acute tubular necrosis (ATN) is commonly
seen in hospitalized patients. The combination of
ischemia plus nephrotoxic agents (aminoglycosides,
amphotericin B, contrast, chemotherapeutic agents)
place these patients at increased risk.

* AKI secondary to dehydration, NSAID toxicity, or
medication-induced interstitial nephritis is common
in the outpatient setting

PATHOPHYSIOLOGY

AKl'is commonly precipitated by an ischemic or
nephrotoxic event. Initial vasodilatation is followed by
intense vasoconstriction, with blood redistributed from
the cortex to the juxtamedullary nephrons. Delivery of
oxygen to the kidney is impaired, leading to ATN.
Intratubular debris and cast formation develop.
Tubular fluid leaks backward across the injured tubular
membrane, which, in addition to tubular obstruction,
causes further hemodynamic changes.

ETIOLOGY

AKI has many causes, which can be subcategorized
into 3 groups:

* Prerenal:

— Decreased perfusion of the kidney secondary
either to decreased intravascular volume (e.g.,
dehydration), decreased effective circulating blood
volume (e.g., CHF), or from altered intrarenal
hemodynamics (e.g., NSAIDs)

— Common form of AKl in children

e Postrenal:

— Obstructive process (either structural or functional)

— Obstruction can reside in the lower tract or
bilaterally in the upper tracts (unless the patient
has a single kidney).

— This form of renal failure is more common in
newborns.
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* Intrinsic: Disorders that directly affect the kidney.

This form can be subcategorized as follows:

— ATN is the end result of either ischemic- or
toxin-mediated damage to the tubules. Ischemic
induced ATN is the result of prolonged and severe
prerenal AKI, which is no longer immediately
reversible with the restoration of appropriate renal
perfusion. Toxin-mediated ATN can be caused by
many medications (e.g., aminoglycosides), poisons
(e.g., mercury), or endogenous toxins (e.g.,
myoglobinuria).

— Glomerular disorders include the various forms of
acute glomerulonephritis (e.g., postinfectious,
rapidly progressive [crescentic]).

— Vascular lesions compromise glomerular blood
flow. Hemolytic-uremic syndrome is the most
common disorder that causes intrinsic AKI in
children.

— Interstitial nephritis most often occurs as a result
of exposure to medications such as NSAIDs. It may
also be associated with infections (e.g.,
pyelonephritis), systemic diseases, or tumor
infiltrates.

@ DIAGNOSIS

HISTORY

* Previous infection (acute glomerulonephritis),
neurogenic bladder, single kidney (obstruction)
Therapy with nonsteroidal anti-inflammatory agents,
B-lactam antibiotics, acyclovir (acute interstitial
nephritis), nephrotoxic drugs (e.g., aminoglycosides,
amphotericin B, cisplatin [ATN])

Toxins: Exposure to heavy metals, organic solvents
(ATN)

Gross hematuria: Glomerulonephritis (tea colored),
renal calculi (bright red blood)

Positive family history of hemolytic-uremic syndrome
Trauma: Crush injury (ATN)

Review of symptoms: Various systemic symptoms
(acute glomerulonephritis)

Signs and symptoms: Fever, rash (acute interstitial
nephritis, acute glomerulonephritis), bloody
diarrhea, pallor (hemolytic-uremic syndrome), severe
vomiting or diarrhea (prerenal), abdominal pain
(obstruction), hemorrhage, shock (ATN), anuria
(acute glomerulonephritis, obstruction), polyuria
(ATN, acute interstitial nephritis)

PHYSICAL EXAM

* General: Weight and hydration status; shock (i.e.,
prerenal, ATN), edema (e.g., acute
glomerulonephritis), jaundice (i.e., hemolytic-uremic
syndrome, ATN)

e Eyes: Uveitis (i.e., acute interstitial nephritis)

* Lungs: Rales (i.e., acute glomerulonephritis)

e Heart: Gallop (i.e., acute glomerulonephritis)

o Abdomen/Pelvis: Mass (i.e., obstruction)

e Skin: Rash (i.e., acute interstitial nephritis, acute
glomerulonephritis), petechiae (i.e.,
hemolytic-uremic syndrome)

* Joints: Arthritis (i.e., acute glomerulonephritis)

DIAGNOSTIC TESTS & INTERPRETATION

Lab

« All patients with AKI should have a urinalysis with

microscopic exam, serum chemistries, and a CBC:

— Urinalysis: Specific gravity (>1.020 suggests
prerenal AKl), proteinuria (>34 intrinsic,
glomerular AKI), eosinophiluria (acute interstitial
nephritis), pyuria (pyelonephritis), granular casts
(prerenal, ATN), pigmenturia (ATN), erythrocyte
casts (glomerulonephritis acute interstitial
nephritis, ATN)

— Serum chemistries: Hyponatremia, acidosis,
hyperkalemia, hyperphosphatemia, hypocalcemia,
BUN/creatinine >20 (i.e., prerenal)

— CBC: Microangiopathic hemolytic anemia,
thrombocytopenia (i.e., hemolytic-uremic
syndrome), eosinophilia (i.e., acute interstitial
nephritis)

Selected patients require further studies, including

serologies, urine electrolytes, imaging, and renal

biopsy:

— Serologies: Hypocomplementemia (acute
glomerulonephritis), antineutrophil cytoplasmic
antibodies (acute glomerulonephritis), antinuclear
antibodies (acute glomerulonephritis)

— The fractional excretion of sodium (FENa) is a
useful urinary index that determines tubular
function. FENa = [(UNa/PNa)/(Ucreat/Pcreat)] x
100. The FENa should not be obtained after
diuretics are administered. FENa > 2: acute
interstitial nephritis, ATN; FENa <1:
hemolytic-uremic syndrome, acute
glomerulonephritis, prerenal.

Imaging

e Chest radiograph: Cardiomegaly or pulmonary
edema (fluid overload)

e Renal US: Hydronephrosis, trabeculated bladder
(i.e., obstruction), increased echogenicity (i.e., ATN,
acute interstitial nephritis, acute glomerulonephritis,
hemolytic-uremic syndrome), abnormal Doppler
study (renal venous thrombosis)

Diagnostic Procedures/Other

Renal biopsy: Indicated in patients with prolonged,
unexplained AKI or suspicion for crescentic
glomerulonephritis

DIFFERENTIAL DIAGNOSIS

* Chronic kidney disease: Insidious, associated with
poor growth, polyuria, rickets, delayed growth, and
anemia

* Azotemia (elevated BUN): Hypercatabolic states
including corticosteroid therapy or upper Gl bleeding

e Elevated creatinine: Caused by rhabdomyolysis,
drugs (trimethoprim-sulfa, cimetidine)
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TREATMENT

MEDICATION (DRUGS)

e Excretion and evacuation of many medications is
influenced by AKI. Careful attention to drug dosing
and levels can minimize toxicity.

Preventive: Mannitol or furosemide therapy to
prevent AKI remains controversial. They may be
used prophylactically (e.g., amphotericin B, cisplatin,
contrast media) or in cases of hemoglobinuria or
myoglobinuria to increase urine flow. Physicians
consider that this may convert renal failure from
oliguric to nonoliguric.

ADDITIONAL TREATMENT

Additional Therapies
* Supportive:

— Establish an effective circulatory volume. If the
patient is in shock, administer fluids (e.g., normal
saline, lactated Ringer solution) liberally, even if
there is no urine output.

— Maintain a normal intravascular volume. Carefully
monitor urine output, and provide appropriate
fluids accordingly. Consider fluid restriction and
diuretics if the patient suffers volume overload.

— Monitor serum potassium levels frequently. Avoid
drugs, fluids, or foods containing potassium in
patients with oliguria or anuria.

— Avoid nephrotoxic medications when possible.

— Hyponatremia is usually due to free water excess
and should thus be managed with fluid restriction.
Hypertonic saline should be used if only CNS
symptoms are present.

— Hypocalcemia, if mild, may be treated by
phosphate restriction. Severe hypocalcemia
requires treatment with calcium gluconate
(100 mg/kg) given slowly.

— Severe acidosis (pH <7.2) requires
supplementation with bicarbonate. However, this
may cause hypernatremia, fluid overload, and
symptomatic hypocalcemia.

— The effect of aggressive nutritional support is
controversial, with the exception of use in a
significantly malnourished or hypercatabolic child.

— Hypertension should be treated aggressively if
encephalopathy is present.

— Dialysis or hemofiltration is indicated for refractory
acidosis, severe hyperkalemia, volume overload,
and uremic symptoms (e.g., pericarditis, lethargy,
bleeding diathesis) or for the removal of toxins
(e.g., uric acid, salicylate).

e Specific:

— Each cause of renal failure may necessitate
specific treatment, such as fluid resuscitation (i.e.,
prerenal), urologic intervention (i.e., obstruction),
and corticosteroids (i.e., acute interstitial nephritis,
some forms of acute glomerulonephritis).

IN-PATIENT CONSIDERATIONS

Initial Stabilization

« If hypovolemic, rapidly establish euvolemia with
0.9% NS boluses.

« If urine output remains low after euvolemia is
established, begin fluid restriction (insensibles and
urine output).

e In severe hyperkalemia (>6.5 mEq/L), consider:

— Calcium gluconate (100 mg/kg IV) over
5-10 minutes if severe

— Glucose (0.5 g/kg) and insulin (0.1 U/kg) IV over
30 minutes

— Sodium bicarbonate (1-2 mEq/kg) IV over
10-30 minutes if acidotic

— When administering sodium bicarbonate, monitor
serum calcium carefully since the hypocalcemia
may worsen.

— Kayexalate (1 g/kg) PO or PR in sorbitol

— Furosemide (1-2 mg/kg) if renal function is
adequate

— Hemodialysis or peritoneal dialysis

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

e Patients usually remain hospitalized until their renal
function improves. Long-term follow-up to monitor
sequelae is indicated in patients with prolonged
anuria.

o The likelihood of recovery from AKI depends on the
amount of urine output and the underlying cause.

* Patients with nonoliguric AKI (e.g., toxin-mediated
ATN, interstitial nephritis, hemolytic-uremic
syndrome) have lower complication rates than those
with oliguric AKI.

PROGNOSIS

* Generally, patients with nonoliguric renal failure
have a lower mortality rate than patients with
oliguria or anuria.

e The mortality rate increases in patients with
multisystem organ failure, despite good supportive
care.

COMPLICATIONS

* A significant postobstructive diuresis can be seen
after treatment for obstructive AKI.

* Fluid overload, resulting in congestive heart failure,
hypertension, or hyponatremia

* Hyperkalemia, affecting cardiac function by causing
arrhythmias

* Uremia, manifest by mental status changes,
increased risk of bleeding, and infection

* Metabolic acidosis

* Hypocalcemia, causing tetany

ADDITIONAL READING

e Andreoli SP. Acute renal failure. Curr Opin Pediatr.
2002;14:183-188.

« Malinoski DJ, Slater MS, Mullins RJ. Crush injury and
rhabdomyolysis. Crit Care Clin. 2004;20:
171-192.

* Singri N, Ahya SN, Levin ML. Acute renal failure.
JAMA. 2005;289:747-751.

CODES

ICD9

* 584.9 Acute kidney failure, unspecified

¢ 866.00 Injury to kidney without mention of open
wound into cavity, unspecified injury

ICD10

e $37.009A Unspecified injury of unspecified kidney,
initial encounter

e $37.009D Unspecified injury of unspecified kidney,
subsequent encounter

e $37.009S Unspecified injury of unspecified kidney,
sequela

FAQ

* Q: What is the expected recovery time in patients
with AKI who present with anuria?

* A: Recovery time depends on the etiology of the

AKI. Children with hemolytic-uremic syndrome may

recover in days to weeks. Those with ATN recover

days after treatment for the cause. Children whose

disorder results from obstruction usually recover as

soon as the obstruction is removed.

Q: When should renal function return to normal?

A: Renal function may never return to normal in

patients with long-standing anuria. In other cases,

after recovery occurs, serum creatinine levels return

to normal within weeks.

Q: Which indices should be observed after a patient

recovers from AKI?

A: Patients recovering from AKI should have BP and

urinalysis for proteinuria monitored regularly. Serum

creatinine should be measured if the course of AKI

was prolonged.
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ACUTE LYMPHOBLASTIC LEUKEMIA

Susan R. Rheingold

Q@ BASICS

DESCRIPTION

 Acute lymphoblastic leukemia (ALL) is a malignant

proliferation of white blood cells characterized by an

excess of lymphoblasts.

Risk stratification is based on clinical features at

diagnosis (age and WBC count), biologic and

cytogenetic characteristics of the lymphoblasts, and
response to initial therapy.

Risk stratification determines therapy intensity and

prognosis.

— Low risk: Favorable cytogenetics (trisomy 4, 10, or
t(12;21) (TEL/AML1), age 1-10 years, WBC count
<50,000 at diagnosis, precursor B phenotype,
and no minimal residual disease (MRD) at
end-induction.

— Standard risk: Age 1-10 years; WBC count
<50,000, precursor B phenotype,
non-contributory cytogenetics, no extramedullary
involvement (CNS or teste), and no minimal
residual disease (MRD) at end-induction.

— High risk: Age 1-10 years with WBC count
>50,000; age > 10 years regardless of WBC
count or phenotype; all T-cell phenotype,
extramedullary involvement, and no/very low
minimal residual disease (MRD) at end-induction.

Very high risk: Unfavorable cytogenetics

(hypodiploid, MLL), positive minimal residual

disease at end of induction/induction failure.

Traditionally patients with t(9;22) ALL (Philadelphia

-+) were considered very high risk but outcomes

have improved drastically with targeted molecular

therapy.

Infants <1 year of age at diagnosis have poor

outcomes and are treated on intensive infant

protocols.

EPIDEMIOLOGY

o ALL is the most common cancer of childhood,
accounting for 30% of cancer diagnoses in children
<15 years of age.

¢ More common in Caucasians and males

Incidence

« Incidence of ALLis 1/1,700 in children <15 years of
age.

e Peak incidence is between 2 and 5 years of age.

RISK FACTORS

e Prior cancer therapy—chemotherapy or radiation.

o Early exposure to viruses (i.e., daycare) appears to
be protective.

e Twin with ALL.

 Genetic syndrome listed below.

Genetics

Increased risk of leukemia with the following:

e Trisomy 21 (<15% risk), Neurofibromatosis type 1,
Fanconi anemia, Bloom syndrome, Ataxia
Telangiectasia, Schwachman-Diamond syndrome

e Li—Fraumeni p53 Syndrome (Familial cancer
syndrome).

« Congenital immunodeficiencies (e.g.,
Wiskott—Aldrich syndrome).

e 5-25% risk of ALL in monozygotic twin (5% in
dizygotic) before 5 years of age

20

PATHOPHYSIOLOGY

Leukemia cells are derived from a lymphoblastic
precursor cell that acquires multiple genetic mutations
that lead to rapid clonal proliferation; lack of cell
maturation; and resistance to normal cell death
processes (apoptosis). This lymphoblastic proliferation
leads to overgrowth and the crowding out of normal
bone marrow precursors causing ineffective
hematopoiesis and infiltration of lymphatic tissue and
end-organs

ETIOLOGY

ASSOCIATED CONDITIONS
e Trisomy 21 (Down syndrome)

e Li—Fraumeni Syndrome

* Neurofibriomatosis type 1

* Ataxia telangiectasia

e Bloom syndrome

* Immunodeficiencies

@ DIAGNOSIS

SIGNS AND SYMPTOMS
HISTORY
e Bleeding (cutaneous and mucosal), easy bruising,
epistaxis
— Low platelet count
— Coagulopathy
* Bone pain, limp, refusal to bear weight:
— Infiltrative disease of marrow
— Pathologic fractures
e Fatigue, pallor, headache:
— Anemia
« Stridor, orthopnea, shortness of breath, wheezing,
any respiratory distress:
— Mediastinal mass, pleural effusion
— Venous stasis due to hyperleukocytosis
* Oliguria, anuria:
— Renal failure most likely from tumor lysis syndrome
e Ocular pain, blurred vision, photophobia:
— Leukemic infiltration of orbit, optic nerve, retina,
iris, cornea, or conjunctiva
* Headache, vomiting, seizures, lethargy:
— Leukemic infiltration CNS
— Stroke due to hyperleukcytosis

PHYSICAL EXAM
* Pallor
— Anemia
* Lymphadenopathy (generalized)
— Infiltration with leukemia
* Hepatosplenomegaly
— Infiltration with leukemia
* Bone tenderness
— Bone marrow infiltration, fracture
e Petechiae and purpura, subconjunctival and retinal
hemorrhages
— Thrombocytopenia
* Hypopyon (layering of leukemia cells in anterior
chamber of eye)
* Papilledema CNS infiltration
* Painless testicular enlargement in boys
— Testicular infiltration
* Swelling of the face, orthopnea
— Superior vena cava (SVC) syndrome in presence of
mediastinal mass

e Rash, subcutaneous nodules
— Leukemic infiltration of skin (leukemia cutis)
— Petechiae

e Extremity weakness; numbness or tingling
— Spinal cord compression

DIAGNOSTIC TESTS & INTERPRETATION
Lab
» CBC

— Increased or decreased WBC count: <10,000/u.L
in 50% of cases, >50,000/uL in 20% of cases

— Hemoglobin <10 g/dL in 80% of cases

— Thrombocytopenia (platelets <100,000/uL) in
75% of cases. Think of ITP if platelets
<10,000/44L and rest of CBC is normal.

— Peripheral smear usually shows characteristic
leukemic lymphoblasts.

e PT/PTT, DIC panel
e Chemistry panel:

— Tumor lysis syndrome: elevated uric acid,
potassium, and phosphorous with a secondary
hypocalcemia.

— Elevated creatinine secondary to uric acid or
calcium phosphate crystal deposition in the renal
tubules.

— Slight abnormality of liver function tests due to
leukemic infiltrate

— Elevated lactic dehydrogenase (LDH)

ALERT

Beware of any machine-generated differential that
has a high percentage of atypical lymphocytes.
Leukemic blasts can be mistaken for these cell types
and the smear should be reviewed by a pathologist
or oncologist.

Imaging
o Chest X-ray—5-10% of cases have a mediastinal
mass

Diagnostic Procedures/Other
* Bone marrow aspirate and biopsy:
— Presence of >25% leukemic lymphoblasts is
diagnostic.
— Immunophenotyping, morphology, and
cytogenetic studies are diagnostic and prognostic.
* CSF examination for lymphoblasts:
— >5 blasts/hpf is positive

Pathological Findings

Morphologic confirmation of lymphoblasts in bone

marrow with immunophenotyping. May have

combinations of:

e Precursor B- CD 10+, 19+, 20+, 22+, TdT +

e Precursor T- CD 2+, 34, 5+, 7 +, TdT+

* May also have some minimal myeloid marker
involvement- CD 13+, 33+, 34+.

DIFFERENTIAL DIAGNOSIS
e Infectious:
— Pertussis and parapertussis
— Parvovirus
— Cytomegalovirus
— Acute infectious lymphocytosis
— Infectious mononucleosis (EBV)
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* Hematologic:
— Idiopathic thrombocytopenic purpura
— Aplastic anemia
— Evans syndrome
* Rheumatologic:
— Juvenile idiopathic arthritis
— Vasculitis
* Malignant conditions:
— Neuroblastoma with bone marrow involvement
— Lymphoma with bone marrow involvement
— Rhabdomyosarcoma
— Retinoblastoma
— Acute or chronic myelogenous leukemia
— Myelodysplastic syndrome
— Langerhans cell histiocytosis

TREATMENT

ISSUES FOR REFERRAL

Patients suspected of having ALL should be referred as
soon as possible to a pediatric oncologist for further
evaluation.

INITIAL STABILIZATION

Emergency care is required for the following:
* Hyperleukocytosis

e Spinal cord compression

* Mediastinal mass/SVC syndrome

* Tumor lysis syndrome

GENERAL MEASURES

* Therapy stratified according to risk groups (low,

standard, high, and very high). Overall, there are

several phases of intensive outpatient therapy
followed by a prolonged maintenance (2-3 years).

Remission Induction [to achieve (<5% blasts in

bone marrow, minimal residual disease

<0.01%)]:

— Vincristine (VCR)

— Prednisone or dexamethasone

— PEG—Asparaginase

— Anthracycline—if high-risk

— Intrathecal chemotherapy

Consolidation/interim maintenance (focusing

on CNS prophylaxis): Weekly intrathecal

chemotherapy:

— Low/average-risk patients get mild oral
chemotherapy with weekly VCR and lower dose
methotrexate (MTX).

— Higher risk patients get combinations of more
intensive chemotherapy with cyclophosphamide,
cytarabine, methotrexate, vincristine, and
asparginase.

Delayed intensification (further decrease leukemic

burden):

— Combinations of intensive weekly chemotherapy
used in higher risk induction and consolidation.

Very High risk patients, Ph+ ALL, and infants get

extra-intensive cycles, including the above

chemotherapy at higher doses and etoposide, before
starting Maintenance.

* Maintenance:

— Length varies by protocol

— Daily oral 6MP and weekly oral MTX

— Pulses of VCR and glucocorticoid steroids

— Periodic intrathecal chemotherapy

Ph-+ ALL also gets treated continuously with
molecularly targeted oral tyrosine kinase inhibitors
(imatinib or dasatinib).

Patients with CNS involvement, persistent testicular
ALL, and higher risk patients may get treated with
prophylactic or therapeutic doses of cranial
radiation.

Very high-risk patients are often treated with bone
marrow transplant (BMT) when they are in
remission.

Total duration therapy of varies but the minimum is
2 years, with a maximum of 3.25 years depending
upon sex of patient and protocol.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

Patient Monitoring
At completion of therapy:

e (BC every 3 months for 2 years, then every 4-6
months for 2 years, then yearly visits. Liver and renal
function tests every 3-6 months

e Cardiac evaluation yearly

e Endocrine evaluation in children close to puberty

e All survivors should be followed in a pediatric
oncology survivorship clinic.

PROGNOSIS

* Morphologic remission post-induction in all risk
categories, with presently available therapy, is 98%.

e Long-term survival (overall) approaches 80%.

* Long-term survival in low risk patients is 90-95%;
standard risk group is about 85%. Long-term
survival in high-risk group is about 60-75%.

e Long-term survival in very high-risk group is
20-50% (often with transplant).

COMPLICATIONS

* Due to disease:

— Hyperleukocytosis (WBC count >100,000): Can
lead to stroke, respiratory distress

— Mediastinal mass (usually T-cell lineage): Can lead
to cardiorespiratory arrest

— Tumor lysis syndrome: Can lead to renal failure,
cardiac arrhythmias

— Coagulopathy: Can lead to stroke and hemorrhage

Relapse: Approximately 20% of patients who obtain

a remission will relapse, usually within 5 years of

diagnosis. If the relapse occurs while the patient is

actively receiving therapy outcome is poor (<20%),
even with BMT. If the relapse is >36 months from
diagnosis or isolated to the CNS or testicle, survival
is improved (40-70%) with chemotherapy, radiation
and/or BMT.

Potential irreversible toxicity due to therapy:

— Cranial radiation (XRT): Secondary brain tumors,
leukoencephalopathy and deterioration of
intellectual functions/learning deficits, growth
retardation, decreased bone density

— L-Asparaginase: thrombosis, stroke

— Intrathecal chemotherapy: learning disabilities

— Doxorubicin/daunorubicin: Cardiac toxicity,
secondary AML

— MTX: Stroke, hepatotoxicity

— Steroids: Avascular necrosis of joints, growth
retardation.

ADDITIONAL READING

e Borowitz MJ, Devidas M, Hunger SP, et al. Clinical
significance of minimal residual disease in childhood
ALL and its relationship to other prognostic factors:
a COG study. Blood. 2008;111:5477-5485.

 Mullighan CG, Goorha S, Radtke |, et al.
Genome-wide analysis of genetic alterations in
acute lymphoblastic leukemia. Nature. 2007;446:
758-764.

* Nguyen K, Devidas M, Cheng S-C, et al. Factors
influencing survival after relapse from acute
lymphoblastic leukemia: A COG study. Leukemia.
2008;1-9.

e Pui CH, Robison LL, Look AT. Acute lymphoblastic
leukemia. Lancet. 2008;371:1030-1043.

e Pulte D, Gondos A, Brenner H. Trends in 5- and
10-year survival after diagnosis with childhood
hematologic malignancies in the United States,
1990-2004. J Natl Cancer Inst. 2008;100(18);
1301-1309.

CODES

ICD9

* 204.00 Acute lymphoid leukemia, without mention
of having achieved remission

¢ 204.01 Acute lymphoid leukemia, in remission

e 204.02 Acute lymphoid leukemia, in relapse

ICD10

¢ (91.00 Acute lymphoblastic leukemia not having
achieved remission

¢ (91.01 Acute lymphoblastic leukemia, in remission

* (91.02 Acute lymphoblastic leukemia, in relapse

FAQ

* Q: Can a child on treatment for ALL go to school or
leave the house?
* A: Yes. Most centers encourage the child to live a
normal life, including school, activities, and travel.
Q: Will hair fall out and the child be sick for all 3
years on chemotherapy?
A: The hair usually falls out within a few weeks of
initiating therapy and grows back when
maintenance therapy begins (6—8 months). Most
children feel relatively well during therapy, especially
maintenance chemotherapy.
Q: Does the child need to be isolated from other
children?
A: The most serious infections a child on
chemotherapy gets come from bacteria that the
child is already colonized with, not
community-acquired viruses. That being said, the
child should be isolated from any child who has
varicella or other known symtpomatic infection.
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ACUTE MYELOID LEUKEMIA

David T. Teachey

Q@ BASICS

DESCRIPTION

 Acute myeloid leukemia (AML) is a block in
differentiation and an unregulated proliferation of
myeloid progenitor cells.

* (lassified according to the World Health
Organization (WHO) classification (2008)

 Formerly classified by French-American-British (FAB)
classification

¢ WHO classification based on genetic alterations,
whereas FAB based on morphology

EPIDEMIOLOGY

e 7th most common pediatric malignancy

* Leukemia in 1st 4 weeks of life is usually AML

« Ratio of AML to acute lymphoblastic leukemia (ALL)
throughout childhood is 1:4.

* Boys and girls are equally affected.

Incidence

« Incidence peaks at 2 years and again at 16 years of
age.

* 500 children/year in the US

RISK FACTORS

Genetics

* Only 20-30% of pediatric blasts have a normal
karyotype, vs. 40-50% in adults.

* 60% of abnormal karyotypes fall into known
subgroups.

« Translocations or duplications of the MLL gene at
11923 and monosomy 7 are found in many cases of
therapy-induced AML and carry a poor prognosis.

e Translocations (8;21), t(15;17), and inv(16) carry a
better prognosis.

PATHOPHYSIOLOGY
e Principal defect is a block in the differentiation of
primitive myeloid precursor cells
« 2 predominant mechanisms have been identified:
— Defect at the level of transcriptional activation
— Defects in the signaling pathway of hematopoietic
growth factors. The proto-oncogene Ras is
mutated in up to 1/3 of patients with AML.

ETIOLOGY
« Exact cause unknown
e Acquired risk factors:
— Exposure to benzene
— Exposure to ionizing radiation
— Therapy induced, from chemotherapy for a prior
malignancy
— Alkylating agents such as cyclophosphamide,
nitrogen mustard, chlorambucil, and melphalan
(typically presents several years after therapy)
— Epipodophyllotoxins such as VP16, VM26
(typically occurs within 2 years after therapy and is
characterized by rearrangements involving 11g23)
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e Certain congenital syndromes that carry an
increased risk of AML:
— Fanconi anemia
— Bloom syndrome
— Neurofibromatosis type |
— Down syndrome
— Severe congenital anemia (i.e., Kostmann disease
treated with granulocyte colony-stimulating factor)
— Diamond Blackfan anemia
— Paroxysmal nocturnal hemoglobinemia
— Li-Fraumeni syndrome

@ DIAGNOSIS

HISTORY

Children with AML can present with very few

symptoms or with life-threatening sepsis or

hemorrhage. Common symptoms include the

following:

* Fever: 30-40%

e Pallor: 25%

* Weight loss/anorexia: 22%

* Fatigue: 19%

* Bleeding (i.e., cutaneous, mucosal, menorrhagia):
33%

* Bone or joint pain: 18%

PHYSICAL EXAM
* Signs of anemia:
— Pallor, fatigue, headache, dyspnea, systolic flow
murmur
« Signs of thrombocytopenia:
— Petechiae, bruising, epistaxis, gingival bleeding
« Signs of infection:
— Fever
— Lingering bacterial infections of lung, sinuses,
gingiva, perirectal area, skin
e Other exam findings:
— Hepatomegaly
— Splenomegaly
— Lymphadenopathy
— Gingival hyperplasia
— Papilledema, cranial nerve palsies (rare)
— Colorless or slightly purple subcutaneous nodules:
“Blueberry muffin” lesions of leukemia cutis
(more commonly seen in neonates)

DIAGNOSTIC TESTS & INTERPRETATION
Techniques such as fluorescence in situ hybridization,
Southern blotting, and reverse transcriptase—
polymerase chain reaction are becoming necessary
diagnostic tools for AML.

Lab
* (BC:
— Anemia, thrombocytopenia, elevated or low total
WBC peripheral smear
— Myeloblasts may be seen.
* Prothrombin time (PT)/partial thromboplastin time
(PTT) fibrin spit products:
— Elevated in some cases, especially with acute
promyelocytic leukemia (M3)
— Can have severe, life-threatening disseminated
intravascular coagulation (DIC)
e Electrolytes (abnormalities associated with tumor
lysis syndrome):
— Hyperkalemia
— Hypocalcemia
— Hyperphosphatemia
— Hyperuricemia
o CSF analysis for cell count and cytology:
— =5 WBC/mm? is suggestive of CNS disease.
—5-15% of cases have CNS involvement at
diagnosis.
Diagnostic Procedures/Other
Bone marrow aspirate:
* >20% myeloblasts is diagnostic.

e Confirm with immunophenotyping and
cytochemistry.

Pathological Findings
* Immunophenotyping:

— Blasts positive for myeloid-associated surface
antigens (CD11b, CD13, CD14, CD15, CD33, or
CD36) in 90% of cases

— Lymphoid markers: T and B cells may be present in
30-60% of pediatric patients.

— (D41, CD42, and CD61 (megakaryocytic)

 Morphology:

— Large blasts with low nuclear/cytoplasmic ratio

— Multiple nucleoli and cytoplasmic granules

o Cytochemistry:

— Blasts are positive for myeloperoxidase and Sudan
black and usually negative for periodic acid—Schiff
(PAS) and terminal deoxynucleotide transferase
(TdT).

DIFFERENTIAL DIAGNOSIS

* Myeloid blast crisis of chronic myeloid leukemia
(Philadelphia chromosome positive)

e ALL

* Leukemoid reaction

* Exaggerated leukocytosis
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TREATMENT

MEDICATION (DRUGS)

* Patients are treated with 6-9 months of intensive
chemotherapy given in cycles.

e The most effective drugs for remission induction in
AML are anthracyclines (e.g., doxorubicin,
daunomycin, and mitoxantrone) and cytarabine
(Ara-C).

* Etoposide (VP-16), gemtuzumab (anti-CD33
monoclonal antibody), dexamethasone,
L-asparaginase, and 6-thioguanine are added in
some regimens (remission rate is ~70-85%).

* High rate of remission induction with
all-trans-retinoic acid in acute promyelocytic
leukemia

* Intrathecal Ara-C for CNS prophylaxis

ADDITIONAL TREATMENT

General Measures

* Hydration, alkalization, and allopurinol during
induction

* Rasburicase should be considered in patients with
marked elevations in uric acid and renal compromise
(contraindicated in patients with G6PD deficiency).

* Blood product support:
— Avoid products from family members, owing to the

possibility of allogeneic bone marrow transplant.

* Broad-spectrum antibiotics and antifungal therapy
for fever and neutropenia

* Prophylactic trimethoprim-sulfamethoxazole for
Pneumocystis infection

Additional Therapies
Allogeneic bone marrow transplant may be the best
treatment for AML in 1st remission.

IN-PATIENT CONSIDERATIONS

Initial Stabilization

Children with suspected AML should have immediate
evaluation with physical exam, history, and laboratory
data including CBC, PT/PTT, electrolytes, calcium,
phosphorus, uric acid, and creatinine.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

Patient Monitoring

* Blood counts monthly for 1st year, every 4 months
for the 2nd year, and every 6 months thereafter

« Liver and kidney function tests every 3—6 months

e Cardiac function should be checked every 12
months.

e Endocrine function should be tested in pubertal
children.

PROGNOSIS

* 85% achieve remission with intensive
chemotherapy.

* ~30-60% achieve long-term survival (>5 years
after diagnosis).

* Factors associated with poor prognosis:

— WBC count >100,000/mm3

— Monosomy 7

— Secondary AML or prior myelodysplastic syndrome

— FLT3 mutation (FLT3-ITD)

— Poor initial response to therapy (induction failure
or MRD positive [>0.01%] at end of induction)

— MRD (minimal residual disease): Testing that adds
sensitivity to identify lesser quantities of residual
leukemia not seen on morphologic exam, using
flow cytometry or genetic testing

COMPLICATIONS
* Bleeding (usually secondary to thrombocytopenia)
e DIC occurs in some types of AML, including acute
promyelocytic leukemia (M3).
« Treat aggressively with fresh frozen plasma and
platelet transfusions.
* Infection:
—40% of patients are febrile at diagnosis.
— Empiric antibiotic therapy must be started after
blood cultures are obtained.
e Leukostasis:
— Intravascular clumping of blasts causing hypoxia,
infarction, and hemorrhage
— Usually with WBC >200,000/mm?
— Brain and lung are commonly affected organs.
— Leukapheresis or exchange transfusion may be
indicated for patients who are symptomatic with
extremely high blast counts.

e Tumor lysis syndrome:

— Refers to the metabolic consequences from the
release of cellular contents of dying leukemic cells

— Hyperuricemia can lead to renal failure.

— Hyperkalemia, hyperphosphatemia, and secondary
hypocalcemia can be life threatening.

— Patients should be hydrated with fluid containing
bicarbonate and given allopurinol.

ADDITIONAL READING

* Vardiman JW, Thiele J, Arber DA, et al. The 2008
revision of the World Health Organization (WHO)
classification of myeloid and acute leukemia:
Rationale and important changes. Blood. 2009;
114:937-951.

e Pui CH, Carroll WL, Meshinchi S, et al. Biology, risk
stratification, and therapy or pediatric acute
leukemias: An update. J Clin Oncol. 2011;29:
551-565.

* Rubnitz JE, Gibson B, Smith FO. Acute myeloid
leukemia. Hematol Oncol Clin North Am. 2010;24:
35-63.

e Kersey JH. Fifty years of studies of biology and
therapy of childhood leukemia. Blood. 1997;90:
4243-4251.

CODES

ICD9
205.0 Myeloid leukemia

ICD10
 (92.00 Acute myeloblastic leukemia, not having
achieved remission

* (92.01 Acute myeloblastic leukemia, in remission
¢ (92.02 Acute myeloblastic leukemia, in relapse

FAQ

* Q: Is an indwelling line required for therapy?

e A: Always

* Q: Are repeated hospitalizations likely?

* A: Repeated hospitalizations are needed for
chemotherapy and infectious complications.

e Q: Can the child go to school?

* A: May be able to go intermittently during therapy
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ADENOVIRUS INFECTION

Jason Newland
Jessica Newman

Q@ BASICS

DESCRIPTION

Adenoviruses are ubiquitous, nonenveloped,
double-stranded DNA viruses. There are at least 51
human serotypes.

GENERAL PREVENTION
See Table 1.

Table 1. Precautions for hospital patients

Symptoms Type of Precautions
Respiratory disease Contact and droplet
Gastrointestinal Contact

Conjunctivitis Contact

Oral vaccines have been used by the military.

EPIDEMIOLOGY

e Primary infection usually occurs early in life (by age

10 years) and is, most often, characterized by upper

respiratory symptoms.

Military trainees are especially susceptible to

infection, probably due to crowded living conditions.

Respiratory and enteric infections may occur at any

time of year. Epidemics of respiratory disease occur

in winter and spring.

Cause 2-5% of all pediatric respiratory tract

infections

Transmission of respiratory disease occurs via

contact with infected secretions.

— Transmission of enteric adenoviruses is via the
fecal—oral route.

Outbreaks of pharyngo-conjunctival fever have been

associated with inadequately chlorinated swimming

pools and shared towels.

One of the most common causes of viral myocarditis

in children and adults

Incidence
Peaks between 6 months and 5 years of age

RISK FACTORS
Exposure to adenovirus

PATHOPHYSIOLOGY

Adenoviruses may cause a lytic infection or a
chronic/latent infection. In addition, they are capable
of inducing oncogenic transformation of cells,
although the clinical significance of this observation
remains unclear.

ETIOLOGY
Infection with adenovirus

24

COMMONLY ASSOCIATED CONDITIONS
e Respiratory infections:
— Upper respiratory tract infections: Otitis media,
common cold, pharyngitis
— Lower respiratory tract infection: Pneumonia,
pertussis-like syndrome, croup, necrotizing
bronchitis, bronchiolitis
* Pharyngoconjunctival fever:
— Low-grade fever associated with conjunctivitis,
pharyngitis, rhinitis, and cervical adenitis
— 15% of patients may have meningismus.
— Increased incidence in summer months
— Common-source outbreaks most often associated
with type 3
* Epidemic keratoconjunctivitis:
— Bilateral conjunctivitis with preauricular
adenopathy
— May persist for up to 4 weeks
— Corneal opacities may persist for several months.
— Associated with types 8, 19, and 37
* Myocarditis preceding viral illness:
— Present with cardiovascular collapse, CHF,
respiratory distress, or ventricular tachycardia
— Prognosis is poor.
— High mortality; a large number require transplant,
and a portion develop dilated cardiomyopathy
* Hemorrhagic cystitis may cause microscopic or gross
hematuria:
— If present, gross hematuria persists on average for
3 days.
— Often associated with dysuria and urinary
frequency
— More common in males than females
— Associated with types 11 and 21
— Can occur in both immunocompetent and
immunocompromised hosts
* Infantile diarrhea:
— Watery diarrhea associated with fever
— Symptoms may persist for 1-2 weeks
— Associated with types 40, 41, and less often 31
e CNS-infection epidemics (associated with outbreaks
of respiratory disease) and sporadic cases of
encephalitis and meningitis have been observed;
often associated with pneumonia
* Immunocompromised hosts:
— Can cause disseminated disease including
pneumonia, hepatitis, and gastroenteritis
— Fatality rates much higher, up to 75% in
hematopoietic stem cell transplant patients
— Observed in transplanted patients; up to 10% of
liver/renal transplant patients
* Miscellaneous: Associated with intussusception
(isolated in up to 40% of cases) and fatal congenital
infection

@ DIAGNOSIS

HISTORY
e Fever:
— Nonspecific
* Rhinitis:
— Upper respiratory infection (URI)
e Laryngitis, sore throat:
—URI
* Nonproductive or croupy cough:
— Respiratory infection
e Headache, myalgias:
— CNS infection
* Hematuria (gross or microscopic), dysuria, urinary
frequency:
— Hemorrhagic cystitis
* Watery diarrhea:
— Enteric adenovirus
« Conjunctivitis, rhinitis, exudative pharyngitis, and
meningismus:
— Typical findings of adenovirus

PHYSICAL EXAM FINDINGS

e Pulmonary tachypnea, wheezing, rales:
— Pneumonia

e Tachycardia, tachypnea, gallop rhythm,
hepatomegaly:
— Myocarditis

» Abdominal tenderness, distention:
— Gastroenteritis

DIAGNOSTIC TESTS & INTERPRETATION
Lab
* CBC:
— Leukocytosis or leukopenia, often with left shift in
the differential counts
* ESR:
— Often elevated
* Viral isolation:

— From nasopharyngeal secretions, urine,

conjunctivae, or stool
* Viral identification:

— Observe viral antigen in infected cells by
immunofluorescence, amplify genome by
polymerase chain reaction

— Stool antigen test for serotypes 40/41

— Highest yield from nasopharyngeal swab or stool

— Adenovirus PCR may be helpful in narrowing
differential diagnosis; especially with regards to
the immunocompromised host

* ECG:

— Low-voltage QRS

— Low-amplitude or inverted T waves

— Small or absent Q wave in Vs and Vg
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Imaging
e Echocardiogram:
— Poor ejection fraction
e Chest X-ray
— Bilateral patchy interstitial infiltrates (lower lobes)
or enlarged heart
— Cardiomegaly

DIFFERENTIAL DIAGNOSIS
* Respiratory infection:
— Influenza
— Parainfluenza
— Human metapneumovirus
— Pertussis
— Mycoplasma pneumonia
— Bacterial pneumonia
— Boca virus
* Pharyngoconjunctival fever:
— Group A streptococcus
— Epstein—Barr virus
— Parainfluenza
— Enterovirus
— Measles
— Kawasaki disease
e Epidemic keratoconjunctivitis:
— Herpes simplex
— Chlamydia
— Enterovirus
* Myocarditis:
— Enteroviruses
— Herpes simplex
— Epstein—Barr virus
— Influenza
— Bacterial myocarditis
* Hemorrhagic cystitis:
— Glomerulonephritis
— Vasculitis
— Renal tuberculosis
* Infantile diarrhea:
— Rotavirus
— Norwalk agent
— Astrovirus
— Salmonella
— Shigella
— Campylobacter
* CNS infection:
— Enterovirus
— Herpes simplex virus
— Mycoplasma
— Bacterial meningitis

TREATMENT

GENERAL MEASURES

* Supportive care

* Monitor for secondary bacterial infections

* Avoid steroid-containing ophthalmic ointments

MEDICATION (DRUGS)

First Line

Cidofovir has been shown to have benefit in
immunocompromised patients with disseminated
disease. However, a risk of developing a dose-limiting
nephrotoxicity exists. Infusion of AdV-specific cytotoxic
T cells or IVIG may have some benefit in
immunocompromised patients, particularly
hematopoetic stem cell transplant patients.

ONGOING CARE

PROGNOSIS
Most syndromes are self-limited.

COMPLICATIONS

* Bronchiolitis obliterans (rare)

« Corneal opacities with visual disturbance (usually
resolves spontaneously)

e Congestive heart failure

* Dilated cardiomyopathy

ADDITIONAL READING

* Bowles NE, Ni J, Kearney KL, et al. Detection of
viruses in myocardial tissues by polymerase chain
reaction: Evidence of adenovirus as a common cause
of myocarditis in children and adults. J Amer Coll
Cardiol. 2003;42:466—472.

e Hammond S, Chenever E, Durbin JE. Respiratory
virus infection in infants and children. Pediiatr Dev
Pathol. 2007;10(3):172—180.

e Krajden M, Brown M, Petrasek A, et al. Clinical
features of adenovirus enteritis: A review of 127
cases. Pediatr Infect Dis J. 1990;9:636—641.

* Leruez-Ville M, Midard V, Lacaille F, et al. Real-time
blood plasma polymerase chain reaction for
management of disseminated adenovirus infection.
Clin Infect Dis. 2004;38:45-52.

e Lindemans CA, Leen AM, Boelens JJ. How | treat
adenovirus in hematopoietic stem cell transplant
recipients. Blood. 2010;116(25):5476-5485. Epub
2010 Sep 13.

* Wirsing von Konig CH, Rott H, Bogaerts H, et al. A
serologic study of organisms possibly associated
with pertussis-like coughing. Pediatr Infect Dis J.
1998;17:645-649.

CODES

ICD9

* 008.62 Enteritis due to adenovirus

* 079.0 Adenovirus infection in conditions classified
elsewhere and of unspecified site

e 478.9 Other and unspecified diseases of upper
respiratory tract

ICD10

¢ A08.2 Adenoviral enteritis

* B34.0 Adenovirus infection, unspecified

e J39.8 Other specified diseases of upper respiratory
tract

FAQ

e Q: Is there anything one can do to prevent these
infections.

* A: Washing hands and avoiding contact with ill
persons will help slow the spread of these infections.
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ALCOHOL (ETHANOL) INTOXICATION

Ann B. Bruner

Q@ BASICS

DESCRIPTION

 Acute ingestion (accidental or intended) of alcohol,
resulting in loss of inhibition, often associated with
unruly/violent behavior, impaired judgment and/or
coordination, diminished alertness/responsiveness,
and sedation or coma

Accidental ingestion is more common in toddlers
and younger children.

Frequency of intentional alcohol use increases with
age.

Alcohol—-drug interactions are common because
acute intoxication reduces hepatic clearance for
other drugs, thereby increasing their serum
concentrations.

EPIDEMIOLOGY
Alcohol is 2nd only to caffeine in prevalence and
incidence of use among substances of use/abuse.

Prevalence

e >75% of high school students have had more than
1 drink in their lifetime; 37% had their 1st drink
before 8th grade.

* Rates of past 30-day alcohol use in 2009 were 3.5%
(12-13 y0), 13.0% (14-15 yo), 26.3% (16-17 yo),
49.7% (18-20 yo), and 70.2% (21-25 yo).

* Nearly 50% of high school students report current

alcohol use, and 30% report heavy drinking in the

past 30 days (>5 drinks).

Underage (12-20 yo) drinkers are 3 times more

likely than adults to use illicit drugs with alcohol.

Almost 1/3 of high school students have ridden in a

car with a driver who has been drinking alcohol.

Rates of driving under the influence are age-related:

in 2009, 6.3% of 16-17 yo, 16.6% of 18-20 yo,

and 24.8% of 21-25 yo reported driving under the
influence in the past year.

Rates of binge alcohol use (5 or more drinks in 1 day

in past 30 days) in 2009 were 1.6% (12—13 yo),

7.0% (14-15yo), 17.0% (16-17 yo), 34.7%

(18-20 yo), and 46.5% (21-25 yo).

Among full-time enrolled college students

(18-22 yo), 63.9% were current drinkers, 43.5%

were binge drinkers, and 16.0% were heavy

drinkers (5 or more drinks in 1 day on 5 or more
days in past 30 days); full-time college students
have higher rates of alcohol use than part-time

students or young adults not enrolled in college.

RISK FACTORS
Patients with psychiatric conditions are at an increased
risk for abuse of alcohol and other drugs.

GENERAL PREVENTION

 Promote family discussions about alcohol use and
abuse.

* Provide safety recommendations to prevent
accidental ingestions.
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PATHOPHYSIOLOGY

e Effects of alcohol ingestion are related to dose, the
time in which alcohol was consumed and then
absorbed, and the patient's history of alcohol
exposure.

Alcohol absorption, decreased by the presence of
food in the stomach and increased if liquid is
carbonated, occurs rapidly and largely in the small
intestine.

Minimal quantities of alcohol are excreted in urine,
sweat, and breath.

>90% of alcohol oxidized in liver follows zero-order
kinetics, primarily by alcohol dehydrogenase (ADH)
and then acetaldehyde dehydrogenase (ALDH); rate
of metabolism is fixed (not related to dose or time)
and is proportional to body weight. Ethnic/racial and
gender variabilities exist on quantity and efficacy of
ADH.

Ethanol is metabolized by ADH to acetaldehyde,
then to acetate, and finally to ketones, fatty acids, or
acetone; ketosis and, infrequently, metabolic
acidosis can occur.

Respiratory acidosis can occur secondary to carbon
dioxide retention from respiratory depression due to
ethanol intoxication.

Hypoglycemia occurs during acute ethanol
intoxication owing to impaired gluconeogenesis
resulting from changes in the NADH/NAD+- ratio
associated with ethanol metabolism.

Alcohol affects the CNS primarily through the
y-aminobutyric acid (GABA) and glutamate
neurotransmitter systems.

ETIOLOGY

Alcoholic beverages (water and ethanol) are produced
from fermentation/distillation of sugar from grapes
(wine), grains/corn (beer/whiskey), potatoes (vodka),
or sugar cane (rum). After distillation, alcohol is mixed
into solution to make specific beverages; products are
marketed according to alcohol content or “proof,”
which is twice the percent. Alcohol content ranges
from 3—6% (6—12 proof) in beer to 40-75%
(80—150 proof) in vodka/rum/whiskey. Alcohol is often
consumed concurrently with other substances (licit
and illicit), presenting a mixed clinical picture of
intoxication.

COMMONLY ASSOCIATED CONDITIONS

e Alcohol is involved in 30% of all drug overdoses.

* Asignificant percentage of adolescent trauma
patients, especially victims of gunshot wounds, have
positive toxicology screens for alcohol and other
drugs.

@ DIAGNOSIS

HISTORY

* Medical: Baseline health will affect patient's

response to alcohol; diabetics, for example, may

have worse hypoglycemia.

Type and dose of other drugs ingested:

— Clinical effects of and treatment for other
ingestions can vary depending on substance.

— Polysubstance ingestion is very common.

Psychiatric history: Evaluate for possible suicidal

ideation.

Gathering details regarding the alcohol consumed

(type, amount, and over what time period) may help

predict clinical course. For example, blood alcohol

concentration (BAC) may continue rising if ingestion

occurred recently.

Intoxication presents clinically with signs ranging

from lack of coordination, slurred speech, and

confusion (BAC of 20-200 mg/dL) to ataxia and

nausea/vomiting (BAC 200-300 mg/dL) to amnesia,

seizures, or coma (BAC >300 mg/dL).

PHYSICAL EXAM

* Bruises, lacerations, and fractures may suggest
trauma and raise concern about CNS injury.

* Neurologic exam, including mental status, will
assess degree of intoxication and consciousness,
including patient's ability to protect his or her
airway, and risk for aspiration.

e Tachycardia, hypotension may indicate dehydration.

« Fever may suggest infection.

* Average time for normalization of mental status in
intoxicated adults is 3—3.5 hours; patients without
clinical improvement in 3 hours should be evaluated
for other causes of altered mental status.

DIAGNOSTIC TESTS & INTERPRETATION

Lab

* Blood alcohol concentration:

— Generally correlates with clinical picture.

— In children, signs of intoxication may be present at
levels of 50 mg/dL.

— Serum levels of 600-800 mg/dL can be fatal.

* Blood and/or urine toxicology screen:

— Most urine toxicology screens do not test for
alcohol.

— Concurrent ingestions are common.

e Acetaminophen level:

— Usually not part of the general serum toxicology
screen

— Consider if polysubstance ingestion suspected
and/or if patient has suicidal ideation

e Serum electrolytes:

— Alcohol is a diuretic. The associated nausea and
vomiting seen with intoxication may result in
severe dehydration.

— Ketosis and, infrequently, metabolic acidosis can
occur.

* Serum glucose level: Ethanol inhibits
gluconeogenesis and can be associated with
hypoglycemia.

* Blood gas can show both respiratory and metabolic
acidosis.
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DIFFERENTIAL DIAGNOSIS
e Environmental:

— Other ingestions (overdose of sedatives or illicit
drugs, such as benzodiazepines, marijuana,
narcotics, lysergic acid diethylamide [LSD], and
phencyclidine [PCP])

— Toxic exposures (ethylene glycol, methanol,
carbon monoxide)

— Head trauma

e Infection

— Meningitis

— Encephalitis

— Sepsis

* Tumor: Brain tumor
* Metabolic:

— Hypoglycemia

— Ketoacidosis

— Hyperammonemia

— Electrolyte imbalances (hyponatremia,
hypernatremia)

* Miscellaneous:

— Increased intracranial pressure from
hydrocephalus, mass, other

— Stroke

TREATMENT

MEDICATION (DRUGS)
IV dextrose as needed for hypoglycemia

ADDITIONAL TREATMENT

General Measures

e Assess airway, breathing, and circulation (ABC).

e Protect airway: The patient may require intubation
and mechanical ventilation.

* Mainstay is supportive therapy, as no specific
ethanol antidote exists.

* Appropriate trauma management as needed

* Because alcohol is absorbed rapidly, gastric lavage is
indicated only if the patient is seen immediately
after ingestion (within minutes).

ISSUES FOR REFERRAL

* Refer to substance abuse specialist (addiction
medicine, psychiatrist, or certified addictions
counselor) for detailed evaluation and treatment.
Refer for psychiatric evaluation if depression,
anxiety, suicidal ideation, or any other mental health
condition is suspected.

Assess for other risk-taking behaviors, including
other substance use, sexual activity, use of motor
vehicles while intoxicated, weapon carrying, and
delinquency, and their sequelae, including
pregnancy, sexually transmitted infections, and
violence.

IN-PATIENT CONSIDERATIONS

Initial Stabilization
Keep patient awake; watch for vomiting as patients
are at risk for choking owing to depressed gag reflex.

Admission Criteria

* Unstable vital signs (hypotension)

e Persistent CNS depression/impaired mental status

« Potential severity of comorbid psychiatric conditions
(depression/suicidality)

* Inability to contact a parent/guardian

IV Fluids

IV fluids for dehydration and hypotension

Nursing

Observe and monitor vital signs and neurologic

status.

Discharge Criteria

* Stable vital signs

* Patient awake, alert, responsive, and oriented

* Decreasing BAC

e Parent/guardian fully informed about patient's
alcohol use

ONGOING CARE

DIET
NPO secondary to depressed gag reflex

PROGNOSIS
BAC serum levels of 600-800 mg/dL can be fatal.

COMPLICATIONS

* Diuresis and dehydration

* Vasodilation and hypotension

« Vomiting, aspiration, potential respiratory arrest

* Hypoglycemia

* Metabolic acidosis

* Impaired mental status

e Engagement in risk-taking behaviors (e.g., other
drug use, unprotected intercourse) while intoxicated

e CNS depression

* Gastritis

e Gl bleeding

* Acute pancreatitis

* Motor vehicle collisions associated with driving
while intoxicated

e Alcoholism

e Alcohol withdrawal following a period of
intoxication in chronic users (symptoms include
tachycardia, elevated blood pressure, irritability,
nausea, vomiting, and tremor)

ADDITIONAL READING

* Centers for Disease Control and Prevention.
National drunk and drugged driving prevention
month—December 2003. MMWR Morb Mortal
Wkly Rep. 2003;52:1185-1186.

e Coupey SM. Specific drugs. In: Schydlower M, ed.
Substance abuse: A guide for health professionals,
2nd ed. Elk Grove Village, IL: American Academy of
Pediatrics; 2002:208-215.

« Foxcroft DR, Ireland D, Lister-Sharp DJ, et al.
Longer-term primary prevention for alcohol misuse
in young people: A systematic review. Addiction.
2003;98:397-411.

* Pitzele HZ, Tolia VM. Twenty per hour: Altered
mental state due to ethanol abuse and withdrawal.
Emerg Med Clin N Am. 2010,28:683-705.

* Porter RS. Alcohol and injury in adolescents. Pediatr
Emerg Care. 2000;16(5):316-320.

* Substance Abuse and Mental Health Services
Administration. Results from the 2009 National
Survey on Drug Use and Health: Volume . Summary
of national findings (Office of Applied Studies,
NSDUH Series H-38A, HHS Publication No. SMA
10-4856 Findings). Rockville, MD: Substance Abuse
and Mental Health Services Administration; 2010.

CODES

ICD9
980.0 Toxic effect of ethyl alcohol

ICD10

 F10.920 Alcohol use, unspecified with intoxication,
uncomplicated

 F10.929 Alcohol use, unspecified with intoxication,
unspecified

* T51.0X1A Toxic effect of ethanol, accidental
(unintentional), initial encounter

FAQ

* Q: How quickly does a person metabolize alcohol?
* A: The liver metabolizes ~10 g of ethanol per hour,
which corresponds to a decline in BAC of 18-20
mg/dL/hr.

Q: What is the legal level of BAC that defines driving
under the influence of alcohol?

A: This varies by state, but generally is between 80
and 100 mg/dL.

Q: Why do some individuals, particularly of Asian
descent, turn red or develop signs of pruritus after
ingesting alcohol?

A: Flushing, pruritus, and nausea are due to high
levels of acetaldehyde. Variations in the metabolic
activity of dehydrogenase enzymes are associated
with factors such as gender, history of alcohol use,
and genetics. Decreased ALDH activity, which is
more common in Native Americans and Asians, can
result in increased levels of acetaldehyde (an
estimated 50% of Asians).
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ALLERGIC CHILD

Matthew Fogg
"N HISTORY Does the child have food or drug allergies?
Q . BASICS Careful history of seasonal or year-round symptoms * Question: What type of reaction does the child
- and environmental exposures is essential. have?
DEFINITION Questions best asked systematically in a review of

e The allergic child tends toward IgE-mediated
reactions in response to pollens, molds,
environmental allergens, drugs, insect stings, and
foods.

* Reactions may manifest as:

— Eczema

— Allergic rhinitis
— Asthma

— Angioedema
— Hives

— Anaphylaxis

e Children may have dark circles under their eyes
(allergic shiners) or a nasal crease from the “allergic
salute” (upward rubbing of the nose to relieve itch).

e Children inherit the tendency to be allergic, but do
not inherit specific allergies.

@ DIAGNOSIS

DIFFERENTIAL DIAGNOSIS
* Eyes
— Physical and chemical irritants
— Viral or bacterial infection
* Nose
— Recurrent upper respiratory tract infections
— Rhinitis medicamentosa: Reaction to nasal sprays
— Drugs that cause nasal congestion:
o Oral contraceptives
o Reserpine
o Guanethidine
o Propranolol
o Thioridazine
o Tricyclic antidepressants
o Aspirin
— Airway irritants:
o Smoke
o Environmental pollution
o Cold air
— Kartagener syndrome: Sinusitis, bronchiectasis,
immobile cilia
— Cystic fibrosis
— Sinusitis
* Lungs
— Airway irritants:
o Smoke
o Environmental pollution
o Cold air
— Gastroesophageal reflux
— Foreign body aspiration
— Anatomic defect in airway
— Cystic fibrosis
— Kartagener syndrome
— Immune deficiency
e Skin
— Viral exanthems
— Autoimmune disorders
— Physical and chemical irritants
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systems format:

* Ears
— Otitis
— Myringotomy tubes
— Hearing loss
* Nasal
— Frequent upper respiratory infections
— Sinusitis
— Polyps
— Epistaxis
— Snoring
— Sneezing
— Rhinitis
— Deviated septum
— Obstruction
— ltch
— Mouth breathing
— Nasal discharge
« Throat
— Sore throat
— Throat clearing
— Postnasal drip
— Palate itch
— Tonsillitis
— Tonsillectomy
— Croup
e Chest
— Day cough
— Night cough
— Sputum production
— Pain
— Wheeze
— Shortness of breath
— Cyanosis
* Eyes
— ltching
— Tearing
— Discharge
— Swelling
— Redness
— Rubbing
e Skin
— Eczema
— Hives
— Angioedema
— Contact dermatitis
— Seborrheic dermatitis
— Skin infections
— Pruritus

* Significance: Allergy (IgE-mediated reactions
resulting in wheezing, allergic rhinitis, hives,
angioedema, eczema, or anaphylaxis) or intolerance
(nonspecific rash, diarrhea, gas, headache, or
hyperactivity)

* Question: Ask about food allergy and anaphylaxis?
* Significance: Food allergy or history of anaphylaxis is
an indication for an EpiPen and lifelong avoidance.

* Question: Has the child ever been stung by a bee,
and, if so, what was the reaction?

* Significance: Systemic reactions are an indication for
referral to an allergist for venom desensitization.
Venom desensitization can be potentially lifesaving.

* Question: Does anyone in the family have hay fever
(allergic rhinitis), asthma, or eczema?

* Significance: Familial history of atopy increases the
likelihood of atopy in other family members.

Regarding the environment:

* Question: Does the child's home have a basement,
damp areas, or a humidifier?

« Significance: Sources of mold spores; humidity also

increases dust mite population.

Question: Is there forced air heat?

Significance: Tends to blow allergen-laden dust

around the home

Question: Is home cooled by opening windows?

Significance: Lets pollens into the house

Question: Are there any smokers in the home?

Significance: Airway irritants can exacerbate

respiratory difficulties.

Question: Are there any pets in the home, at

school, or in daycare?

Significance: Animal dander is a common

aeroallergen.

Question: Are there many stuffed animals or books

in the bedroom?

Does the bedroom have carpeting?

Is bedding washed frequently?

What type of pillow is used?

Is the mattress encased in plastic?

Significance: Dust mites

Question: Where does the patient spend most of

his or her time? Does the patient attend daycare?

Significance: Upper respiratory tract infections can

mimic allergies and exacerbate reactive airway

disease.



ALLERGIC CHILD

PHYSICAL EXAM

A complete physical exam is essential to rule out

systemic disease that can mimic allergies.

e Finding: Ocular allergic signs?

* Significance:

— Allergic shiners due to passive congestion in the
nose, which impedes the venous return to the
vessels under the eyes

— Cobblestoning of the conjunctiva

— Dennie-Morgan line, infraorbital folds associated
with suborbital edema secondary to atopy

— Clear stringy discharge

¢ Finding: Nasal allergic signs?

* Significance:

— Pale edematous nasal mucosa

— Nasal crease across the bridge of nose secondary
to repeated upward rubbing of the nose

— Clear nasal discharge with or without occlusion

* Finding: Ear allergic signs?

* Significance: Fluid in the middle ear or retracted
tympanic membranes may be associated with
eustachian tube dysfunction seen with allergic
inflammation.

* Finding: Throat allergic signs?

* Significance: Cobblestoning of posterior pharynx
secondary to submucosal lymphoid hyperplasia

* Finding: Lung allergic signs?

* Significance: Wheezes, rhonchi, decreased air entry,
and chronic obstruction can be secondary to allergic
responses.

* Finding: Skin allergic signs?

* Significance: Eczema, hives, angioedema, and
dermatographism

DIAGNOSTIC TESTS & INTERPRETATION
e Test: Inmediate hypersensitivity
* Significance:

— Skin prick tests to suspected allergens based on
history (study of choice)

— Intradermal skin tests for patients who have a
negative prick test and a suspicious history pose a
greater risk of systemic reactions (environmental
allergens only, not for foods)

— Radioallergosorbent (RAST) tests measure free
serum IgE to a specific antigen to which a
particular patient may be sensitized—primarily for
patients at risk for a severe systemic reaction from
skin testing or in whom skin testing is not feasible.

— Skin tests are preferable to RAST tests in most
cases.

— Do not screen for food allergy with RAST tests
without a significant history of reaction. Many
false positives will show up leading to
inappropriate dietary restriction and parental
anxiety.

— Eosinophils in the blood or respiratory secretions
may be indicative of an allergic diathesis

« Test: Baseline pulmonary function studies should be
obtained on asthmatic children or in children with
an allergic history.

* Significance: To evaluate for obstructive disease

g TREATMENT

General Measures

« Specific environmental control (as determined by
skin testing)

* Pets should be kept out of the bedroom if a child has
allergic stigmata.

« If a child has severe allergies or asthma related to
pet exposure, the animal should be removed from
the home.

« To keep the dust mite population under control, the
bedding should be washed in hot water at least
once every 2 weeks, the pillow should be fiber filled,
and the mattress should be encased in plastic.

ISSUES FOR REFERRAL

* A patient failing medical management of upper

respiratory or ocular allergies with routine

antihistamine/decongestant medications may be

referred to an allergist who can help identify triggers

contributing to the problem.

Poorly controlled asthma not responding to

intermittent inhaled B-agonists or an asthmatic

child who is symptomatic between exacerbations, or

one who has an atypical pattern of exacerbations.

Asthma patients with frequent hospitalizations or

steroid-dependent asthma patients

* Patients who are absent from school frequently
because of allergic or asthmatic symptoms

e Patients with limited activity

* Strong seasonal history of respiratory complaints

« Difficult-to-manage atopic dermatitis

* Recurrent croup

e Food allergy

* History of anaphylaxis

* Egg-allergic patients who require influenza vaccine

* Drug allergy

e Latex allergy

ONGOING CARE

PROGNOSIS

* In general, environmental allergies that cause
rhinitis and asthma persist into adulthood.

e Most children outgrow food allergies to milk, egg,
soy, wheat, and other foods.

e Children may rarely outgrow peanut, tree nut, or
shellfish allergy.

« Allergic children have the biologic potential to
become sensitized to many environmental allergens;
limit exposure to prevent sensitization.

ADDITIONAL READING

* Bailey E, Shaker M. An update on childhood urticaria
and angioedema. Curr Opin Pediatr. 2008;20(4):
425-430.

e Fireman P. Diagnosis of allergic disorders. Pediatr
Rev. 1995;16:178-183.

e Halken S, Lau S, Valovirta E. New visions in specific
immunotherapy in children: An iPAC summary and
future trends. Pediatr Allergy Immunol. 2008;
19(Suppl 19):60-70.

* Hopkin JM. Asthma and allergy-disorders of
civilization? Q / Med. 1998;91:169-170.

* Middleton E, Reed CE, Adkinson NF, et al. Allergic
principles and practice, 4th ed. Philadelphia: Mosby,
1993.

* Sites DP, Terr Al, Parslow TG. Basic and clinical
immunology, 8th ed. Englewood Cliffs, NJ: Prentice
Hall, 1994.

CODES

ICD9

* 477.0 Allergic rhinitis due to pollen

* 692.9 Contact dermatitis and other eczema,
unspecified cause

¢ 995.3 Allergy unspecified

ICD10

* J30.1 Allergic rhinitis due to pollen

* 130.9 Dermatitis, unspecified

e T78.40XA Allergy, unspecified, initial encounter

FAQ

* Q: Do children outgrow allergies?

e A: In general, environmental allergies that cause
rhinitis and asthma persist into adulthood. However,
most children outgrow food allergies to milk, egg,
soy, wheat, and other foods. Children may rarely
outgrow peanut, tree nut, or shellfish allergy in
~25% cases.

Q: Can allergic children have the biologic potential
to become sensitized to many environmental
allergens?

A: The goal should be to limit exposure to these
antigens to prevent sensitization.

Q: If a parent is allergic to a specific allergen, can
the child inherit this allergy?

A: Children inherit the tendency to be allergic, but
they do not inherit specific allergies.

Q: What treatments are available?

A: Specific environmental control, as determined by
skin testing, antihistamines, topical steroids, and
immunotherapy
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ALOPECIA (HAIR LOSS)

Hope Rhodes
Terry Kind
"N * Nutritional * Topical antifungals alone are not adequate to treat
Q 2 BASICS — Zinc deficiency tinea capitis.

-~ — Marasmus * A topical shampoo, such as selenium sulfide or
DEFINITION — Kwashiorkor ketoconazole shampoo, is recommended for tinea
* Absence of hair where it normally grows — Anorexia nervosa capitis to decrease fungal shedding and risk of
« Categorized as acquired or congenital — Hypervitaminosis A spread to others.

— Most cases are acquired: Tinea capitis is most — Celiac disease

common, followed by traumatic alopecia and * Endocrinologic !-"STOBY_ lassify the alopedi

alopecia areata. — Androgenetic alopecia Q'ue.s.'tlon. Attem.pt.to c.a55|fy.t e alopecia.

e Also categorized as diffuse or localized — Hypothyroidism * Significance: To aid in diagnosis and subsequent

— Most cases of alopecia are localized and, of these, — Hyperthyroidism treatment plan , ,

tinea capitis is the most common. — Hypoparathyroidism * Question: Is the loss acquired or congenital? Is the
* Many normal healthy newborns lose their hair in the — Hypopituitarism a!opgqa treatablelor likely to, be sel'f-hmlted?

first few months of life. — Diabetes mellitus . T§/gn/f/lcanc_e: Cons@gr most Ilkgly dlagngses,

— Hair loss may be exacerbated by friction from * Rheumatologic including tinea capitis, traumatic alopecia, and

bedding/sleep surface, especially in atopic infants. — Systemic lupus erythematosus anpeq_a areata B
+ Normally, 50-100 hairs are shed and — Scleroderma * Question: Associated abnormalities?

simultaneously replaced every day, on average. * Trauma * Significance: May be part of a syndrome
* 90% of alopecia cases are due to the following — Traction alopecia * Question: Is there an endocrine abnormality or a
disorders: — Trichotillomania toxin/medication effect?

— Tinea capitis — Scalp electrode scar from in utero monitoring * Significance: Some of these would require prompt

— Alopecia areata * Toxin attention.

— Traction alopecia — Radiation * Question: Assess hair loss.

— Telogen effluvium — Medications (e.g., anticoagulants, * Significance:

o Alopecia is preceded by a psychologically or antimetabolites) — Increased amount of hair in the brush or in the

physically stressful event 616 weeks prior to — Heavy metals (e.g., arsenic, lead) shower/tub drain?
the onset of hair loss. * Toxic exposures — Does hair appear or feel thinner?

o Growing hairs convert rapidly to resting hairs. — Antimetabolites — Patches of hair loss or broken hairs noted?
RISK FACTORS — Anticoagulants * Question: Considering trichotillomania?
Genetics ~ Antithyroid medications * Significance: Note that patients often deny
« Alopecia areata: - ;erign'c hair-pulling. Direct confrontation is rarely helpful.

— Polygenic with variety of triggering factors « Stress ! PHYSICAL EXAM

— Family history in 10-42% of cases
— Males and females equally affected
— Onset usually before age 30 years

* Monilethrix (also called beaded hair):
— A rare autosomal dominant disorder

— Trichotillomania
* Miscellaneous
— Alopecia areata (autoimmune)
— Telogen effluvium
— Darier disease (keratotic crusted papules, keratosis
follicularis)

@ DIAGNOSIS — Lichen planus

—Bun
DIFFERENTIAL .DIAGNOSIS ' Commonly Associated Conditions
Consider the most likely diagnoses first.

* May be associated with a genetic, endocrine, or

‘ In{ectlousl ' toxin-mediated condition
— Tinea capitis — Look for nail, skin, teeth, or gland involvement
— Varicella - i . .
— Syphilis * Trichotillomania is frequently associated with a
. finger-sucking habit.
* Congenital
— Aplasia cutis congenita APPROACH TO THE PATIENT
— Incontinentia pigmenti * Treatment of alopecia is guided by underlying
— Oculomandibulofacial syndrome (sparse hair, etiology.
hypoplastic teeth, cataracts, short stature) * Other than reassurance and waiting, there is no
— Goltz syndrome (alopecia, focal dermal proven effective long-term therapy for alopecia
hypoplasia, strabismus, nail dystrophy) areata. Topical steroids may show short-term
— Triangular alopecia of the frontal scalp benefit. There are no randomized clinical trials on
— Focal dermal hypoplasia the use of topical immunotherapy or intralesional
— Hair-shaft defects (trichodystrophies) steroids.
— Ectodermal dysplasias « Caution regarding side effects of all potential
— Nevi treatments
— Progeria
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Assess localized vs. diffuse hair loss

* Finding: Associated systemic signs or any nonscalp
findings?

* Significance: May signify a genetic syndrome or
endocrine abnormality

* Finding: Scalp?

* Significance:

— Alopecia areata: Except for well-demarcated hair
loss, scalp appears normal with smooth surface.

— Tinea capitis: Scalp is often scaly and may be
erythematous; areas of hair loss with broken hair
stubs. Referred to as "black-dot” alopecia.

* Finding: Bizarre configuration and irregular outline
of hair loss. Hairs of varying lengths?

« Significance: Distinguishes traction/traumatic
alopecia from alopecia areata

« Finding: Short broken hairs but not black dots?

* Significance: Short hairs are usually associated with
trichotillomania, whereas black dot alopecia is seen
with tinea capitis.

* Finding: Frontal, vertex, or bi-temporal decreased
hair density in adolescents?

* Significance: May be adolescent-onset,
androgenetic alopecia



ALOPECIA (HAIR LOSS)

* Finding: Hair shaft varies in thickness, with small
node-like deformities (like beads), increased
breakage, and partial alopecia?

* Significance:

— Monilethrix

— Other hair-shaft abnormalities with increased
fragility include pseudomonilethrix, trichorrhexis,
pili torti, pili bifurcati, Menkes kinky hair
syndrome, and trichothiodystrophy.

* Finding: Nail defects such as dystrophic changes
and fine stippling?

* Significance:

— Nail defects are seen in 10-20% of cases of
alopecia areata.

— Nail defects accompanying localized alopecia
along with syndactyly, strabismus, and dermal
hypoplasia may be found in Goltz syndrome.

— In ectodermal dysplasias, nails, hair, teeth, or
glands may be affected.

* Finding: Pubic hair and eyebrow hair loss?

* Significance:

— Found in a form of alopecia areata called
“alopecia universalis,” where nearly all body hair
is lost (alopecia totalis involves the loss of all scalp
hair).

— Body hair loss such as pubic hair or eyebrow hair
may also occur in trichotillomania.

DIAGNOSTIC TESTS & INTERPRETATION
e Test: Fungal culture
* Significance:

— Recommended when assessing for tinea capitis as
a cause of alopecia

— Definitive results may take up to several weeks;
may treat while awaiting results.

— Using a cotton-tipped applicator, culturette,
toothbrush, or direct plating on Sabouraud
dextrose agar, culture will be positive for
Trichophyton tonsurans in >90% of cases in
North America.

— Less common are Microsporum canis,
Microsporum audouinii, Trichophyton
mentagrophytes, and Trichophyton schoenleinii.

* Test: Potassium hydroxide (KOH) exam
* Significance:

— The KOH exam is another way to assess for tinea
capitis.

— Hyphae and spores within hair shaft indicate tinea
capitis.

— With Microsporum, spores surround the hair shaft.

— Endocrine testing

— With alopecia areata or diffuse alopecia, consider
endocrine tests or referral to an endocrinologist or
dermatologist for further evaluation.

— Routine screening for autoimmune disorders is
generally not indicated.

e Test: Hair-pluck test
* Significance:

— Used to determine the ratio of telogen (resting) to
anagen (growing) hairs

— ~50 hairs are plucked (with 1 firm tug using a
hemostat clamped around the hair ~1 cm from
the scalp) and examined under the low-power
lens of a microscope to determine the percentage
of hairs that are telogen and anagen hairs.

— >25% telogen hairs are indicative of telogen
effluvium.

e Test: Dermatophyte testing medium (DTM)
* Significance:

— Assessing for tinea capitis

— Definitive results may take from days to weeks.

— If dermatophyte colonies grow on the medium,
the phenol red indicator in the agar will turn from
yellow to red.

* Test: Wood's light (lamp) examination
* Significance:

— M. canis, M. audouinii, or T. schoenleinii
fluoresces green

— T. tonsurans does not fluoresce

e Test: Scalp biopsy
* Significance:

— Can help to distinguish alopecia areata and
trichotillomania

— In alopecia areata, hair follicles become small but
continue to produce fine hairs; there is mitotic
activity in the matrix, and often inflammation is
present.

— In trichotillomania, follicles are not small. They are
usually in a transitional (catagen) phase and no
longer produce normal hair shafts. Keratinous
debris, fibrosis, and clumps of dark melanin
pigment are present. Significant inflammation is
absent.

— In telogen effluvium, follicles remain intact
without inflammation.

TREATMENT

MEDICATION (DRUGS)
First Line

« For tinea capitis: Microsize griseofulvin
10-25 mg/kg/d (maximum 1 g) or ultramicrosize
griseofulvin 5-15 mg/kg/d (maximum 750 mg)
orally once per day for 4-6 weeks. Approved for
children >2 years of age.

* For alopecia areata requiring treatment: Topical
corticosteroids may be used for isolated patches for
short-term benefit.

Second Line

* For tinea capitis: Terbinafine, itraconazole, or
fluconazole may be effective, although only
terbinafine is FDA approved for this condition.

* For alopecia areata: There is limited evidence for
long-term effectiveness of any treatment. For trial of
other therapies (intralesional steroid, topical
immunotherapy) seek consultation with a
dermatologist.

General Measures

« Treatment of alopecia is guided by the underlying
cause.

« |f alopecia signifies a toxic exposure or an endocrine
abnormality, the underlying condition may require
prompt diagnosis and treatment.

« Infectious causes of alopecia (such as with tinea
capitis) should be treated promptly.

 Most patients with alopecia areata do not need
treatment, as regrowth will occur spontaneously.

 Complementary and alternative medicine (CAM)

— Hypnotherapy, massage, acupuncture, and onion
juice are among the complementary therapies that
have been tried for conditions like alopecia areata
and trichotillomania. Of note, though many
patients try CAM for alopecia, more research is
needed.

ONGOING CARE

PROGNOSIS
e Tinea capitis, alopecia areata, and traction
alopedia:
— Hair will regrow, may take months
— There is a poorer prognosis with alopecia
universalis. <10% have full recovery.
e Telogen effluvium:
— Spontaneous regrowth is expected unless the
stressful event continues/recurs.
* Alopecia areata may spontaneously remit and then
recur.

ADDITIONAL READING

e Alkhalifah A, Alsantali A, Wang E, et al. Alopecia
areata update. J Am Acad Dermatol. 2010;62:
177-188, 191-202.

* FDA. Consumer updates: Lamisil approved to treat
scalp ringworm in children. Available at: http://
www.fda.gov/forconsumers/consumerupdates/
ucm048710.htm

* Haynes JW, Persons R, Jamieson B. Childhood
alopecia areata: What treatment works best? J/ Fam
Pract. 2011;60(1):45-52.

* Hunt N, McHale S. The psychological impact of
alopecia. BMJ. 2005;331(7522):951-953.

« National Alopecia Areata Foundation. Website:
http://www.naaf.org

* van den Biggelaar FJ, Smolders J, Jansen JF.
Complementary and alternative medicine in alopecia
areata. Am J Clin Dermatol. 2010;11(1):11-20.

CODES

ICD9

* 110.0 Dermatophytosis of scalp and beard
* 704.00 Alopecia, unspecified

e 704.01 Alopecia areata

ICD10

* B35.0 Tinea barbae and tinea capitis

e 163.9 Alopecia areata, unspecified

* 165.9 Nonscarring hair loss, unspecified

FAQ

* Q: When can children with tinea capitis return to
school?

A: Once treatment with a systemic antifungal has
begun, the child may return to school. A topical
shampoo, such as selenium sulfide or ketoconazole
shampoo, is recommended to decrease fungal
shedding and the risk of spread to others.

Q: Will the hair grow back?

A: For the 3 most common causes of childhood
alopecia—accounting for 90% of cases; tinea
capitis, alopecia areata, and traction alopecia—~hair
will regrow, but may take months to do so.
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ALPHA-1-ANTITRYPSIN DEFFICIENCY

Melissa Kennedy
Joshua R. Friedman

Q@ BASICS

DESCRIPTION

 a1-Antitrypsin deficiency is an autosomal recessive
genetic disorder that causes lung and liver disease.

e Classical PiZZ o 1-antitrypsin deficiency is caused by
homozygosity for the autosomal recessive Z mutant
allele of aq-antitrypsin.

e oq-antitrypsin is a 55-kd glycoprotein that is
synthesized by the liver and released into the
circulation, where it is the main inhibitor of host
tissue damage caused by neutrophil proteases.

— Lung disease begins after the 3rd decade of life
and culminates in emphysema.

— Liver disease may present as neonatal jaundice or
in older children with elevated liver enzymes,
portal hypertension, or cirrhosis.

EPIDEMIOLOGY

* One of the most common inherited disorders
worldwide, although most patients do not have
severe disease

¢ Most common genetic cause of liver disease in
children and emphysema in adults

Incidence

* Incidence of the PiZZ genotype is highest in whites
in North America, Australia, and Europe, particularly
in Scandinavia, the British Isles, Northern France and
the Tyrol region of Italy

¢ Inthe U.S., the PiZ allele frequency is ~14.5 per
1000, with lower rates among Asians, blacks, and
Latinos and higher rates among whites.

« The incidence of classical « 1-antitrypsin deficiency
(PiZZ) is 1in 1,500 to 1in 3,500 live births.

 Only ~10% of PiZZ or PiSZ individuals will develop
clinically significant liver disease.

Prevalence

¢ An estimated 70,000-100,000 individuals are
affected in North America.

* As many as 25 million people in the U.S. are carriers
of a mutant allele.

RISK FACTORS

Genetics

* «1-Antitrypsin is a serine protease inhibitor encoded
by the SERPINAT gene. Classic, or PiZZ
aq-antitrypsin deficiency is caused by a homozygous
point mutation at position 342 in the «1-antitrypsin
gene encoding a substitution of lysine for glutamate.
The 2nd most common mutation, or the S allele,
occurs at position 246 and results in the substitution
of valine for glutamate. The normal allele is M.

The Z mutation is associated with the accumulation
of a1-antitrypsin polymers within the endoplasmic
reticulum of hepatocytes. These are not secreted
into the circulation, resulting in low serum
aq-antitrypsin levels. It is unclear whether
polymerization causes retention in the endoplasmic
reticulum (ER) or vice versa.
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e Patients with PiZZ alleles have the most significant
findings, with serum levels of 1 -antitrypsin at
levels less than 15% of normal.

« The heterozygous carrier state of the Z allele is

found in 1.5-3% of the population and is not by

itself a common cause of liver injury, however, it may
be a modifier gene for other liver diseases.

Other intermediate genotypes, PIMS, PIMZ, and

PiSS, have not been definitively associated with

hepatic disease, although referral center data

reports patients with chronic liver disease having a

higher frequency of PiMZ than would be predicted

by chance.

Compound heterozygotes with PiSZ phenotype may

develop liver disease identical to PiZZ patients.

Only about 10% of affected individuals experience

clinically significant liver disease, indicating that

other genetic or environmental factors are important
modifiers of the disease.

PATHOPHYSIOLOGY

* Lung disease in PiZZ individuals results from loss of

aq-antitrypsin function. Excessive activity of

destructive enzymes, such as elastase, cathepsin G,

and proteinase 3, results in progressive emphysema.

This is greatly accelerated by cigarette smoking as

well as atmospheric pollutants.

In contrast, liver disease in «1-antitrypsin deficiency

is caused by a gain of function in the Z mutant,

which results in intracellular retention of the protein
and hepatocellular damage.

— The mutant Z polypeptide is unable to fold
correctly after being translocated into the
endoplasmic reticulum. As a result, it is retained in
the ER where some molecules aggregate to form
large polymers, and others are directed to
proteolytic degradation pathways. Very few
molecules are secreted.

ETIOLOGY

Mutations in the SERPINAT gene result in lung disease
through unopposed protease activity and in liver
disease by intracellular retention of mutant
a1-antitrypsin.

@ DIAGNOSIS

HISTORY

* Highly variable presentation in neonates and young
children

* Most patients with liver disease will have protracted
jaundice during the 1st 8 weeks of life, which may be
associated with abdominal distention, poor feeding,
poor weight gain, hepatomegaly, and splenomegaly.

* Jaundice usually clears by 1 year of age.

» Normal liver function, continued liver disease, or
progression to cirrhosis may follow.

* Presentation of liver disease may also occur during
childhood or beyond. Symptoms may include
hepatomegaly, failure to thrive, jaundice, or
complications of portal hypertension and cirrhosis.

* Fulminant hepatic failure is very rare but has been
reported.

PHYSICAL EXAM
Evidence of jaundice, hepatosplenomegaly, abdominal
distention, and other stigmata of chronic liver disease

DIAGNOSTIC TESTS & INTERPRETATION
Lab
* Elevated total and conjugated bilirubin, elevated
serum transaminases, hypoalbuminemia, or
coagulopathy.
Protein electrophoresis to determine the protease
inhibitor (Pi) phenotype is the gold standard for
diagnosis of a1-antitrypsin deficiency.
Serum levels of «1-antitrypsin can be used as a
complementary test to compare phenotype results
against or to guide work-up before phenotype
results are available.
* Quantitative serum c1-antitrypsin levels:
— PiIMM: 20-53 mmol/L
— PiZZ: <2.5-7 mmol/L
— Pi null/null phenotype: No measurable levels of
a1-antitrypsin
— False-negative results may occur because the
protein acts as an acute-phase reactant and may
rise into the normal range in an ill PiZZ individual.
— In retrospective studies, low levels of
aq-antitrypsin had a positive predictive value of
94%, whereas normal levels had a negative
predictive value of 100%.
« Confirmation is made by serum protein
electrophoresis to determine the allele type.

Imaging

Ultrasound with Doppler study for evaluation of portal
hypertension and/or for pretransplantation evaluation
if liver failure develops.

Diagnostic Procedures/Other

Definitive diagnosis is made by serum protein
electrophoresis to determine the «q-antitrypsin
phenotype. The diagnosis should be supported by liver
biopsy.

Pathological Findings

« Liver biopsy in infants can show a variety of findings
including giant cell transformation, lobular hepatitis,
steatosis, inflammation, fibrosis, hepatocellular
necrosis, bile duct paucity, or bile duct proliferation

* A diagnostic finding is diastase-resistant, periodic
acid-Schiff staining globules in hepatocytes, which
represent dilated endoplasmic reticulum membranes
engorged with polymerized mutant Z-type
a1-antitrypsin protein.



ALPHA-1-ANTITRYPSIN DEFFICIENCY

DIFFERENTIAL DIAGNOSIS

e The differential diagnosis varies with the age at
presentation.

* Neonates and infants generally present with
jaundice. Other diagnoses to consider in this age
group include biliary atresia, anatomic biliary
abnormalities, congenital infections, galactosemia,
and tyrosinemia. (See “Neonatal Cholestasis and
Jaundice” for complete listing.)

« In older children, viral (hepatitis viruses, EBV, and
CMV), toxic (ethanol, acetaminophen), metabolic
(Wilson disease), and obstructive causes should be
considered.

ﬁTREATMENT

* aq-antitrypsin deficiency does not have a specific
treatment.

* Management is based on preventing complications

of chronic liver disease.

Cigarette smoking and hepatotoxins must be

avoided.

Liver transplantation is reserved for severe liver

disease. In addition to replacing the diseased liver,

the transplant graft will secrete normal

aq-antitrypsin, thereby halting progression of the

lung disease.

Enzyme replacement therapy is used in adults to

prevent progression of lung disease. This has no

effect on liver disease.

Screening imaging or «-fetoprotein levels may be

monitored due to the concern for an increased risk

of hepatocellular carcinoma.

« Annual influenza vaccination and pneumococcal
vaccination every 5 years

e Vaccinations against hepatitis A and B

MEDICATION (DRUGS)

* Ursodeoxycholic acid, a choleretic agent, can be

used at a dose of 20-30 mg/kg/d to manage the

cholestasis and pruritus associated with liver
disease.

Augmentation therapy:

— Pooled human plasma—derived e -antitrypsin has
been used to restore circulating levels of the
protease inhibitor to levels above the protective
threshold.

— Results in a decrease in the rate of decline in
1-second forced expiratory volume and decreased
mortality rate during the period of study

— Future therapeutics: Various compounds are being
investigated for their ability to promote proper
folding of the mutant protein, thereby allowing
normal secretion and preventing hepatocellular
damage. Hepatocyte transplantation and gene
therapy strategies are being investigated.

SURGERY/OTHER PROCEDURES

Surgical treatment at this time consists of orthotopic
liver transplantation for patients with end-stage liver
disease. Disease does not recur following
transplantation. For lung disease, volume reduction
surgery or lung transplantation may be used.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS
Patient Monitoring
Annual liver and pulmonary function testing

PROGNOSIS

Only 10% of PiZZ and PiSZ individuals will have
clinically significant liver disease during childhood;
~50% of the remaining individuals will have mildly
elevated aminotransferases as the only liver
abnormality. More significant liver disease may
develop during late adulthood.

COMPLICATIONS

* Cirrhosis and early-onset lower-lobe emphysema.

« The course of liver disease is highly variable in
affected individuals:

— Jaundice, acholic stools, and hepatomegaly may
present during the first weeks of life.

— Jaundice usually clears by the 4th month and
complete resolution of symptoms, chronic liver
disease, or the development of cirrhosis may
follow.

« Older children may present with manifestations of
chronic liver disease or cirrhosis, with evidence of
portal hypertension.

* Major dermatologic manifestation:

— Panniculitis, an inflammation of the fat just
beneath the skin, causing the skin to harden and
form lumps, patches, or lesions

— Likely that the damage is initiated by the
destructive action of unrestrained neutrophils
elastase

ADDITIONAL READING

e Coakley RJ. a1-Antitrypsin deficiency: Biological
answers to clinical questions. Am J Med Sci.
2001;321:33-41.

* de Serres FJ. Worldwide racial and ethnic
distribution of o 1-antitrypsin deficiency. Chest.
2002;122:1818-1829.

* Miranda E, Pérez J, Ekeowa Ul, et al. A novel
monoclonal antibody to characterize pathogenic
polymers in liver disease associated with
«a1-antitrypsin deficiency. Hepatology. 2010;52(3):
1078-1088.

e Perlmutter DH. Alpha-1-antitrypsin deficiency:
Diagnosis and treatment. Clin Liver Dis. 2004;8:
839-859.

e Perlmutter DH. Pathogenesis of chronic liver injury
and hepatocellular carcinoma in alpha-1-antitrypsin
deficiency. Pediatr Res. 2006;60:233—238.

e Pittulainen E. a1-Antitrypsin deficiency in
26-year-old subjects. Chest. 2005;128:2076-2081.

« Steiner SJ. Serum levels of o 1-antitrypsin predict
phenotype expression of the & 1-antitrypsin gene.
Dig Dis Sci. 2003;48(9):1793-1796.

« Stoller JK. Augmentation therapy with
o 1-antitrypsin. Patterns of use and adverse effects.
Chest. 2003;123:1425-1434.

e Sveger T. The liver in adolescents with alpha-1-
antitrypsin deficiency. Hepatology. 1995;22:
514-517.

e Teckman J. o 1-Antitrypsin deficiency in childhood.
Semin Liver Dis. 2007;27(3):274-281.

e Teckman JH, Lindblad D. Alpha-1-antitrypsin
deficiency: diagnosis, pathophysiology, and
management. Curr Gastroenterol Rep. 2006;8:
14-20.

CODES

ICD9
273.4 Alpha-1-antitrypsin deficiency

ICD10
E88.01 Alpha-1-antitrypsin deficiency

FAQ

* Do all patients with PiZZ disease get liver
involvement?

A: No. ~10% will have liver disease, and most of
these will present with jaundice during the neonatal
period. In most of these, the jaundice will resolve
during the 1st year of life. The rate of progression of
liver disease to cirrhosis in all PiZZ subjects is
variable, but overall is low.

Q: What is the best initial diagnostic test for
aq-antitrypsin deficiency?

A: The total serum «q-antitrypsin level is an
appropriate screening test. In persons with low
levels, the diagnosis must be confirmed via protease
inhibitor typing.
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ALTITUDE ILLNESS

Patrick B. Solari
Paige L. Wright
George A. Woodward

(@ BASICS

DESCRIPTION

 Acute mountain sickness (AMS): Failure to adapt to
the hypoxic demands of altitude. Includes a group of
clinical signs and symptoms seen in travelers to
altitudes >2,500 m

Mild mountain sickness: Headache in morning and
on exertion, anorexia, nausea, dizziness, vomiting,
shortness of breath on exertion, insomnia,
irritability, periodic breathing (Cheyne-Stokes
respiration), poor performance

Moderate mountain sickness: Severe headache,
lassitude (weariness, indifference, antisocial),
weakness, anorexia, nausea, ataxia, decreased urine
output, diminished judgment and coordination.
Capable of activities with difficulty.

Severe mountain sickness: Insidious or acute onset,
usually 2—4 days after ascent. Can progress to
life-threatening situation within hours. Can include
pulmonary and cerebral edema.

High-altitude cerebral edema (HACE): Develops over
1-3 days after ascent, usually preceded by AMS.
Headache, vomiting, lassitude, irritability,
drowsiness, ataxia, slurred speech, cranial nerve
paralysis, hypo- or hyperreflexia, hemiparesis,
hemiplegia, mental status changes (confusion,
irrationality, depression, disorientation, amnesia,
hallucinations, severe nightmares), decreased urine
output, seizures, papilledema, coma, death
High-altitude pulmonary edema (HAPE): Often
develops over several days and may be associated
with or exacerbated by concurrent viral illness.
Initially with dyspnea on exertion, then at rest,
decreased exercise capability, dry cough, fatigue,
tachypnea, low-grade fever <38.5°C (99.5°F).
Develop pink frothy sputum, cyanosis, wheezing,
rales, tachycardia, low-grade fever, and orthopnea
Other altitude-related issues: High-altitude syncope,
amnesia, edema (facial and extremity), retinopathy
(hemorrhages), pharyngitis and bronchitis, flatus,
immune suppression, thrombosis, coagulation
abnormalities (thrombolic events), platelet changes,
chronic mountain illness (Monge disease,
polycythemia), weight loss

RISK FACTORS

* Travel in high-altitude areas

* Rapid ascent

 Underlying medical conditions, such as sickle cell
disease, hypertension, sleep apnea, obstructive lung
disease, cerebrovascular disease, or concurrent
infections.

« Infants younger than 4—6 weeks have immature
circulation and could be more susceptible to altitude
illness.

GENERAL PREVENTION
e Avoid rapid ascent:
— Limit ascents to 300 m (1,000 ft) per day above
3,000 m (>10,000 ft).
¢ Gradual acclimatization:
— Do not fly or drive to heights above 3,000 m.
— Allow at least 24 hours for each 1,000 m
(3,300 ft) gained.
— Exercise is not a substitute for acclimatization (or
protection against AMS).
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* Early recognition of symptoms (even if minor):
— Assume symptoms secondary to AMS unless
proven otherwise.
— Go no higher until symptoms resolve.
— Descend if worsening.
e Climb high, sleep low.
« Avoid alcohol, codeine, sedative-hypnotics, and
respiratory depressants.
e Exercise within individual capacity:
— Avoid heavy exercise after passive ascent for at
least 24 hours.

PATHOPHYSIOLOGY

« Complex combination of anatomic factors, as well as
physiologic and biochemical responses to hypoxia.

e AMS is thought to be related to rise in intracranial
pressure at altitude that is worsened by exertion. Early
fluid retention also linked to development of AMS.

* HACE is linked to hypoxia-induced increase in
cerebral blood flow and vasogenic edema. Those
with a “tight-fitting” brain within the skull may
have less ability to buffer edema and may be more
susceptible to HACE.

* HAPE is linked to exaggerated pulmonary
hypertension, specifically elevated pulmonary artery
pressure (PAP) and impaired alveolar fluid clearance.
Medications that lower PAP may prevent HAPE.

COMMONLY ASSOCIATED CONDITIONS

Ophthalmologic:

* Retinal vessel engorgement

e Retinal hemorrhages: Usually resolves in 7 to 10 days
without symptoms. 100% of people at 6,500 m
(21,450 ft)

 Macular hemorrhages: More severe, associated with
visual changes

e Ultraviolet keratitis

@ DIAGNOSIS

HISTORY
* Previous altitude illness:

— Suggests symptoms in future with ascent to

similar altitude
* Altitude where symptoms occurred, method of
arrival at altitude, and rate of ascent.

— Rapid ascent minimizes time for natural
acclimatization and increases risk of developing
altitude illness.

* Exertion level:

— Increased exertion on ascent may increase speed
of symptom development.

e Medical history, medications, drug or alcohol use:

— Pre-existing problems such as asthma, sickle cell
disease, hypertension, sleep apnea, obstructive or
restrictive lung disease, cerebrovascular disease,
or concurrent infections, may predispose one to
development of altitude illness.

SIGNS AND SYMPTOMS

e See "Description.”

* Symptoms either insidious or acute onset, usually
2-4 days after ascent:
— Can become life threatening within hours

* Morning headache, progressive with ascent:
— Suggests HACE

* Insomnia, difficulty falling asleep, frequent waking:
— Suggests hypoxia, early AMS

e Periodic breathing (hyperpnea to apnea):
— Suggests moderate to advanced AMS

* Gl: Anorexia, nausea, vomiting, abdominal cramps,
flatus:
— Potentially related to ascent

e Pulmonary: Dry cough, shortness of breath, sore
throat, dyspnea on exertion and at rest, decreased
exercise capability:
— Potential progression to HAPE

* Neurologic: Lassitude, weariness, indifference,
fatigue, irritability, dizziness, ataxia, or weakness:
— Progression to HACE

* Decreased urine output edema or fluid retention:
— Indicative of fluid shifts, fluid losses, inadequate

replacement, or dehydration

PHYSICAL EXAM
* Normal in early AMS:
— Abnormalities usually occur after 12—24 hours at
altitude (range, 2-96 hours).
e Lake Louise Score (LLS): (0-15)
— Elevation Gain + Headache + Score >3 is
considered diagnostic of AMS.

Score 0 1 2 3

Headache None Mild Mod Severe

Gl None Mild Mod upset Vomiting
upset

Fatigue ~ None Mild Mod tired  Incapacit-
tired ating

Dizziness  None Mild Mod dizzy Severe
dizzy dizziness

Sleeping  None Less Mod
sleep waking

No sleep

e Children’s LLS:
— Used in preverbal children.
— To calculate Children’s LLS, combine the Fussiness
score with the Symptom score
— Children’s LLS Score >7 (Fussiness Score >4,
Symptom Score >3) is considered diagnostic of
AMS.

Fussiness

score 0 3 6

Amount None Intermittent  Constant

Intensity Not fussy ~ Moderately  Extremely
Fussy Fussy

Symptom

score 0 1 2 3

Eating Norm Mild  Mod Not eating;

Eating vomiting

Playing Norm Mild  Play No play at all
less

Sleeping  Norm Mild  Difficult ~ Unable to
less  sleep sleep




ALTITUDE ILLNESS

DIAGNOSTIC TESTS & INTERPRETATION

* ECG: Rule out myocardial etiology of symptoms or
consequence of ascent.

 HAPE: May have evidence of RV strain

Lab

* Toxicology screen

e Electrolytes

* Arterial blood gas:

— Check oxygenation, ventilation, and acid-base status,

* Carbon monoxide level
* CBC:
— Assess oxygen-carrying capacity of blood.
— Look for anemia, polycythemia, and platelet
abnormalities.
Imaging
e Chest x-ray:
— Vasocongestion, patchy or diffuse infiltrates, often
worse than physical exam suggests.
« Ventilation and perfusion scan:
— Structural pulmonary assessment
® Brain CT scan:
— Assess for structural abnormalities and cerebral
edema.

DIFFERENTIAL DIAGNOSIS
e Environmental:
— Alcohol toxicity, hangover, drug effects,
hypothermia, carbon monoxide poisoning
e Medical/metabolic:
— Dehydration, viral illness
e Psychosocial:
— Exhaustion, sleep deprivation, personality traits
(irritability), insomnia

TREATMENT

MEDICATION (DRUGS)
e Acetazolamide (carbonic anhydrase inhibitor):
— Prevention of AMS:
o Pediatric dose: 2.5 mg/kg PO q12h
o Adult dose: PO 125 mg BID
— Treatment of early AMS
o Pediatric Dose: 2.5 mg/kg PO q12h
o Adult dose PO 250 mg BID
— Caution for those with sulfa allergy.
— Use in conjunction with (not in place of) gradual
ascent, descent if symptomatic
* Dexamethasone (Decadron) PO/IV/IM:
— Prevention of AMS, HACE:
o NOT recommend for prophylaxis in pediatrics.
© Adult dose: 2 mg PO géh
— Treatment of AMS, HACE (drug of choice):
o Pediatric dose: 0.15 mg/kg/dose q6h
o Adult dose (AMS): 4 mg qg6h, (HACE): 8 mg
once, then 4 mg qéh
— Do not use longer than 10 days (glucocorticoid
suppression)
* Nifedipine:
— Prevention and treatment of HAPE:
o Pediatric dose: 0.5 mg/kg/dose q8h
o Adult dosage: 20-mg sustained release g8—12h
o For prevention, start 24 hours prior to ascent
and continued for 5 days at altitude.
o Adjunct to descent, 0,
e Tadalafil:
— Phosphodiesterase inhibitors, shown to decrease
pulmonary artery pressure (PAP) at high altitude and

may reduce incidence of HAPE, not studied in children.

— Prevention of HAPE:
© Adult dosage: 10 mg PO BID
o For prevention, start 24 hours prior to ascent
and continued for 5 days at altitude.

o Adjunct to descent
e Salmeterol:
— Long-acting beta-agonist:
o High dose: 125 mcg q12h (adults)
o Limited clinical experience
— Use as adjunct with nifedipine, not as monotherapy.

ADDITIONAL TREATMENT
General Measures
* Mild AMS:
— Treatment may not be needed.
— Symptomatic headache relief with ibuprofen,
acetaminophen, aspirin, prochlorperazine
— Temporal artery massage
— Halt ascent until symptoms improve.
 Moderate to severe AMS:
— Descent
— Supplemental oxygen >90% SpO; (relieves
hypoxia, reduces pulmonary hypertension)
— Acetazolamide
— Consider dexamethasone (if allergic to sulfa or
cannot take acetazolamide)
— Vasodilators (nifedipine, morphine)
* HACE:
— Descend immediately.
— Supplemental Oxygen to keep SpO; >90%
— Dexamethasone
— Portable hyperbaric chamber
— Consider intubation and hyperventilation.
* HAPE:
— Descend immediately.
— Supplemental oxygen to keep Sp0; >90%
— Acetazolamide
— Nifedipine
— B-agonist (Salmeterol, Albuterol)
— Sildenafil, Tadafil
— Consider antibiotics
— Portable hyperbaric chamber
- CPAP
— Knee-chest position with abdominal squeeze
— Pursed-lip breathing, mask, intubation
— Symptoms may recur when positive pressure is
removed.

IN-PATIENT CONSIDERATIONS

Initial Stabilization

* Suspect AMS

* Stop ascent

e Partial or full descent:
— Gamow portable hyperbaric chamber may be used

until descent arranged.

* Oxygen if available

* Fluids

e Consider acetazolamide

* Avoid alcohol, codeine, sedative-hypnotics:
— Avoid respiratory depressants

ONGOING CARE

DIET

* Increase fluid and calorie consumption with altitude
and exertion.

* Increased carbohydrate diet.

 Avoid alcohol, tobacco, sedatives, and recreational
drugs.

PROGNOSIS

* Expect improvement with mild mountain sickness in
1-2 days.

 Moderate mountain sickness clears with descent
and acclimation.

* Severe mountain sickness usually clears with
descent and therapy.

« Excellent if recognized quickly, ascent stopped,
and/or descent and therapy initiated

« Can be poor if symptoms go unrecognized or noted
without appropriate descent and therapy

ADDITIONAL READING

e Bdrtsch P, Mairbdurl H, Maggiorini M, et al.
Physiological aspects of high-altitude pulmonary
edema. J App Physiol. 2005;98:1101-1110.

e Carpenter TC, Niermeyer S, Durmowicz AG.
Altitude-related illness in children. Curr Probl
Pediatr. 1998;28:177-198.

e Imray C, Wright A, Subudhi A, et al. Acute mountain
sickness: Pathophysiology, prevention, and
treatment. Prog Cardiovasc Dis. 2010;52:467-484.

* Sartori C, Allemann Y, Scherrer U. Pathogenesis of
pulmonary edema: Learning from high-altitude
pulmonary edema. Respir Physiol Neurobiol.
2007;159:338-349.

* Wilson MH, Newman S. The cerebral effects of
ascent to high altitude. Lancet Neurol. 2009;8(2):
175-191.

CODES

ICD9
993.2 Other and unspecified effects of high altitude

ICD10

e T70.20XA Unspecified effects of high altitude, initial
encounter

e T70.20XD Unspecified effects of high altitude,
subsequent encounter

e T70.20XS Unspecified effects of high altitude,
sequela

FAQ

* Q: Can one develop AMS at moderate altitudes,
such as during a ski vacation?

A: Yes, although the altitudes encountered rarely
lead to the development of severe symptoms in this
population.

Q: Will physical conditioning prior to ascent
decrease the risk of developing altitude illness?

A: No. In fact, better conditioning may inadvertently
increase the risk of developing altitude illness, as
one may achieve higher altitudes more quickly.

Q: Are children more likely to develop HAPE than
adults?

A: Children from low altitudes have no greater risk
of developing HAPE than adults; however, children
who reside at high altitudes are more likely than
adults to develop re-entry HAPE.

Q: Should | give prophylaxis to my child to prevent
AMS?

A: Not usually. Only children with a significant
history of AMS or unavoidable significant ascent
should be given prophylaxis with acetazolamide.
This can often be avoided by good planning with
adequate rest and pacing of ascent. Prophylaxis with
dexamethasone is not recommended in children.

Q: Should everyone in whom a headache develops
when at a higher than usual altitude be treated with
acetazolamide?

A: Not necessarily. Consider other causes of
headaches and other conservative measures like rest
and analgesics. The decision to treat should be
based on severity of illness and other options
available.
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AMBLYOPIA

Monte D. Mills

Q@ BASICS

DESCRIPTION

Amblyopia is generally classified by cause, with 3
primary types:

 Anisometropic amblyopia: Resulting from
asymmetric refractive error and resultant unilateral
blurring. This is the most common cause of
amblyopia.

Strabismic amblyopia: Resulting from misalignment
of the eyes, and subsequent lack of an image that
can be "fused”, or integrated into a single image in
the brain. This is most likely with early-onset,
constant strabismus. Up to 60% of patients with
strabismus will also have amblyopia.

Deprivation amblyopia: Resulting from optical
imperfection (cataract, ptosis, corneal opacity,
prolonged patching or bandage), which prevents the
formation of a clear image in one or both eyes.
Deprivation, especially if it begins early in life, is
associated with the most severe amblyopia.

EPIDEMIOLOGY
Amblyopia is the most common cause of unilateral
vision loss in children and young adults.

Prevalence
Large population-based studies indicate that 2-5% of
the adult population has amblyopia.

PATHOPHYSIOLOGY

 Asymmetric input between the 2 eyes (unilateral
cataract, anisometropia, etc.) is more likely to cause
amblyopia than symmetrically poor images, due to
competitive influences between the 2 eyes. As a
result, amblyopia is usually unilateral.

* Bilateral amblyopia may result from severe,
symmetric bilateral image degradation such as
bilateral cataract, bilateral high ametropia (high
refractive error), etc.

e Visual acuity in amblyopic eyes varies from minimal
impairment (20/25) to legal blindness (<20/200).
Other significant impairments in amblyopic eyes may
include reduced contrast sensitivity, reduced or
absent binocularity and depth perception, and
impaired or distorted spatial perception. Peripheral
visual fields are preserved, and vision is never
completely lost (no light perception) from amblyopia
alone.
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@ DIAGNOSIS

SIGNS AND SYMPTOMS
Poor vision

HISTORY

* Age of onset of vision loss

e Eye trauma, injury, or surgery

« Refractive error or glasses

* Ptosis or ocular occlusion

« Family history of strabismus, anisometropia, or
amblyopia

PHYSICAL EXAM

* Visual acuity is the single most significant sign in
detection of amblyopia. Vision must be tested in
each eye separately, with reliable occlusion
(adhesive patch, opaque card, or plastic occluder).
Because most amblyopia is monocular, testing vision
with both eyes open is inadequate as a screening
tool.

* Binocularity tests such as Titmus stereopsis (3D fly)
will detect suppression, which is frequently
associated with amblyopia.

DIAGNOSTIC TESTS & INTERPRETATION

Vision testing in young children is difficult and,

sometimes, unreliable:

o Children must be tested with each eye separately.

* Repeating the tests and adjunctive tests including
the Titmus test, cover testing, photoscreening, and
Bruchner red reflex test will increase the sensitivity
of screening.

Lab

Imaging

Imaging studies of the optic nerves and posterior
visual pathways may be useful in selected cases to
exclude other causes of vision loss.

DIFFERENTIAL DIAGNOSIS
» Amblyopia is diagnosed by exclusion: Conditions
that cause vision loss without easily recognized
pathology might be mistaken for amblyopia.
* In children, the differential diagnosis of vision loss in
normal-appearing eyes includes the following:
— Uncorrected refractive error (hyperopia, myopia,
astigmatism)
— Optic nerve hypoplasia
— Optic atrophy
— Compressive, toxic or hereditary optic
neuropathies
— Retinopathies, including Leber congenital
amaurosis, Stargardt disease, retinitis pigmentosa,
and others
— Central visual impairment (cortical blindness)
— Glaucoma
— Factitious or functional causes (hysterical
blindness)

TREATMENT

GENERAL MEASURES

e Unilateral amblyopia:

— Treat underling cause of vision loss (strabismus,
anisometropia, optical opacity) and force
preferential use of the amblyopic eye.

— The classic and most common treatment is
occlusion with an adhesive patch worn over the
opposite eye for several hours per day.

— The amount of time of occlusion necessary to
reverse amblyopia depends on variables including
the severity of amblyopia, cause of amblyopia,
age, and other associated ocular conditions.

— Typically worn, from a few weeks to months

— Infants and very young children require closer
observation to prevent reversing the amblyopia to
the previously preferred eye (occlusion amblyopia)
from excessive patching.

— Optical penalization of the opposite eye using
topical cycloplegic eyedrops, such as atropine 1%.
Recent studies suggest that atropine penalization
may be as effective as patching to treat mild or
moderate amblyopia.

— Treatment should be attempted in amblyopic
children within the “sensitive period” of birth to 8
years of age. Improvement of vision with
treatment of older children has been reported, but
is much less likely. Treatment is usually continued
until visual acuity is equal to the opposite eye, or
no further improvement is seen over several
examinations with treatment.

— The primary risk of treatment is overcorrection,
with iatrogenic amblyopia in the occluded
opposite eye.

In strabismic amblyopia, initiation of treatment for

amblyopia need not wait for correction of the

strabismus. In fact, the stability of the surgical
strabismus correction is improved if amblyopia
therapy is initiated before surgery:

— Treatment is usually continued until visual acuity
in both eyes is equal, or until vision in the
amblyopic eye shows no further improvement
after several examinations over a period of time.

ISSUES FOR REFERRAL

Prompt referral of failures and children suspected of
poor vision for complete ophthalmic examination is
essential for successful amblyopia screening programs.



AMBLYOPIA

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

* In general, the younger the patient, the more
intensive the patching therapy, and the milder the
amblyopia, the more frequent vision testing is
necessary to ensure that vision in the opposite,
occluded eye is not harmed.

e Children are clever at finding ways to avoid the
temporary vision impairment from patching, and will
peek or remove patches frequently.

* In younger children, amblyopia may recur after
successful treatment.

PATIENT MONITORING

e Children should be retested frequently, and
retreated if vision drops after finishing successful
initial treatment.

* Testing should continue at least annually until the
child is at least 8 years old.

PATIENT EDUCATION

Because the outcome of amblyopia depends entirely
on early detection and treatment within the first few
years of life, all children should be screened by
monocular recognition visual acuity as early as
possible (at the 3- or 4-year well-child visit), and
testing should be repeated annually until 8 years of
age. Children who are not capable of accurate visual
acuity testing by 4 years of age should also be referred
for complete evaluation

PROGNOSIS

o After treatment, amblyopia may recur and vision
should be retested regularly.

Patients with strabismus, even if previously treated
with glasses or surgery, must be followed for
amblyopia.

Vision loss from amblyopia will persist even after the
condition that originally caused the amblyopia has
resolved. In some cases, when there is no obvious
cause, a history of episodes of anisometropia,
occlusion, or strabismus must be considered.

COMPLICATIONS

o Left untreated, amblyopia results in irreversible,
uncorrectable vision loss after visual maturity
(810 years of age).

* Usually the vision loss is unilateral, and the
functional effects may be minimal if vision in the
remaining eye is normal.

* In bilateral cases, or if other diseases or injury affects
the remaining eye, the outcome can be significant
functional impairment, including legal blindness.

ADDITIONAL READING

* American Academy of Ophthalmology. Preferred
Practice Pattern: Amblyopia. San Francisco:
American Academy of Ophthalmology; 2002.

e American Academy of Ophthalmology. Preferred
Practice Pattern: Pediatric Eye Examination. San
Francisco: American Academy of Ophthalmology;
2002.

e Clarke MP, Wright CM, Hrisos S, et al. Randomised
controlled trial of treatment of unilateral visual
impairment detected at preschool vision screening.
BM)J. 2003;327:1251.

 Demirkilinc BE, Uretmen O, Kose S. The effect of
optical correction on refractive development in
children with accommodative esotropia. J AAPOS.
2010;14(4):305-310.

* Holmes JM, Beck RW, Kraker RT, et al. Impact of
patching and atropine treatment on the child and
the family in the amblyopia treatment study. Arch
Ophthal. 2003;121:1625-1632.

* Repka MX, Beck RW, Holmes JM, et al. A
randomized trial of patching regimens for treatment
of moderate amblyopia in children. Arch Ophthal.
2003;121:603-611.

CODES

ICD9

* 368.00 Amblyopia

* 368.01 Strabismic amblyopia
* 368.03 Refractive amblyopia

ICD10

* H53.009 Unspecified amblyopia, unspecified eye
¢ H53.029 Refractive amblyopia, unspecified eye
e H53.039 Strabismic amblyopia, unspecified eye

FAQ

* Q: How long will patching be necessary?

e A: ltis not possible to predict exactly how long
treatment will be necessary to restore vision. In
general, the younger the patient, the milder the
impairment, and the more intensive the patching,
the more quickly vision is restored. In general,
patching is usually continued for 1-4 months in
most cases of anisometropic or strabismic
amblyopia. Normalization of vision or lack of further
improvement is usually the treatment end point.

* Q: Will vision be normal after treatment?

* A: The degree of recovery with amblyopia therapy
depends on the density of the amblyopia, the cause,
and the age at which treatment is initiated. In
almost all children younger than 6-8 years, some
visual improvement can be expected with amblyopia
treatment, although not all patients will improve to
20/20 vision.

Q: Will patching eliminate the need for glasses?

A: No, patching does not influence the outcome of
refractive errors (power of glasses, Refractive Error).
Glasses may still be needed after patching is
completed.

Q: Will patching for amblyopia improve the
strabismus?

A: No, in most cases patching for amblyopia will not
eliminate strabismus or the need for strabismus
surgery. However, in most cases it is best to begin
amblyopia treatment before surgery, to improve the
surgical outcome.

Q: Is “vision therapy” without patching an effective
treatment for strabismus?

A: Although eye exercises, pleoptics, and other
vision therapies have been used to treat amblyopia,
none is as effective as patching or other occlusive
therapy. Current vision therapy techniques have not
been proven to improve amblyopia.

Q: My child refuses to wear a patch. Are there
alternatives to patching?

A: Yes, optical penalization with glasses, atropine
cycloplegic penalization, and even contact lens
occlusion can be effective. However, patching is the
most reliable and effective treatment. Parental
support, encouragement, and reward are essential
for treatment compliance.
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AMEBIASIS

Jason Kim
"N * Amebas then use cysteine protease to cleave * Serology:
Qv# BASICS extracellular matrix proteins to invade the — Serum antiamebic antibodies are considered an
-~ submucosal layers. adjunct to diagnosis.
DESCRIPTION — ~85% of patients with amebic dysentery and

Clinical syndromes associated with £ntamoeba
histolytica infection

EPIDEMIOLOGY

« Treatment of drinking water

* Hand washing

« Appropriate disposal of human fecal waste

* Use of condoms

« Infection-control measures: Standard precautions
are recommended for the hospitalized patient.

Incidence

Amebiasis accounts for 40-50 million cases of colitis
worldwide and leads to 40,000-110,000 deaths
annually.

Prevalence

* The estimated prevalence in the US is 4% although
there have been no recent serosurveys in developed
countries.

 Worldwide distribution involving an estimated 10%
or more of the world's population. Most common in
tropical areas, with infection rates as high as
20-50%. The highest morbidity and mortality are
seen in developing countries in Central America,
South America, Africa, and Asia.

RISK FACTORS
* The very young, the elderly, and patients with
underlying immunosuppression or malnutrition are
at highest risk for severe disease.
« Patients in whom the diagnosis should be
considered include:
— Immigrants from or travelers to endemic areas
— Children with bloody stools or mucus in stools
— Children with hepatic abscess
— The febrile child with right upper quadrant pain
and tenderness, abdominal pain, or discomfort
— The child with hepatomegaly, typically without
jaundice

PATHOPHYSIOLOGY

e Fecal-oral transmission

o E. histolytica is excreted as cysts or trophozoites in
the stool of infected patients.

* Ingested cysts are unaffected by gastric acid and

become trophozoites that colonize and invade the

colon.

Amebae attach to epithelial cells via a galactose/

N-acetylgalactosamine (Gal/GalNac) binding lectin.

The parasite has the ability to lyse human epithelial

cells, or kill by inducing apoptosis. Then cytokines

and chemokines released attract neutrophils,

macrophages, and lymphocytes. The host immune

response contributes significantly to the reduction of

epithelial integrity.
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e Amebas can then disseminate directly from the
intestine to the liver in up to 10% of patients.
Dissemination from the liver to the lung, heart,
brain, and spleen has been described.

* The incubation period is typically 1-3 weeks but can
range from a few days to months or years.

ETIOLOGY

o E. histolytica is nonflagellated protozoan parasite.

e Other species of the Entamoeba family are
nonpathogenic, including the morphologically
identical Entamoeba dispar.

@ DIAGNOSIS

HISTORY

Intestinal disease may be asymptomatic or have mild
symptoms such as abdominal discomfort, flatulence,
constipation, and occasionally diarrhea.

PHYSICAL EXAM

* The most common clinical manifestation is intestinal
amebiasis.

« Nondysenteric colitis is characterized by intermittent
diarrhea and abdominal pain.

* Acute amebic colitis (dysenteric) is associated with
grossly bloody stools with mucus, abdominal pain,
and tenesmus.

DIAGNOSTIC TESTS & INTERPRETATION
The diagnosis of amebiasis depends on the recognition
of typical symptoms and routine laboratory tests.

Lab

 CBC typically reveals a leukocytosis.

e Transaminases are often not elevated.
* Occult blood is detected in stool.

e Stool samples:

— Isolation and visualization:

o Serial stool samples, usually 3, are
recommended.

o Samples obtained within 1-2 hours of passage
should be examined by wet mount and fixed in
formalin and polyvinyl alcohol.

o Serial stool samples are necessary since cysts
may be shed intermittently. 3 serial stool
samples will detect up to 70% of patients with
amebic colitis and 50% of patients with hepatic
abscess.

o Stool samples should not be contaminated by
urine, water, barium, enema substances,
laxatives, or antibiotics, since these substances
may destroy or interfere with identification of
the trophozoites.

o Microscopy has a sensitivity of <60% and
specificity of 10-50% on a single sample.

— Second-generation stool antigen testing kits
(commercially available) also have demonstrated
excellent sensitivity and specificity comparable to
real time PCR.

99% of patients with liver amebiasis will have
positive serology.

— Molecular testing to differentiate Entamoeba
histolytica from non-pathogenic Entamoeba
species is in the research phase.

Imaging

e Ultrasound, CT, or MRI of the liver

* In patients with hepatic amebiasis, chest x-ray may
reveal elevation of the right hemidiaphragm.

Diagnostic Procedures/Other

* Note: Amebae are difficult to visualize in abscess
aspirates and substantial risk is associated with CT
or ultrasound-guided procedures, including
bleeding, peritonitis secondary to spillage of
amebae, or rupture of echinococcal cysts.

e Colonoscopy

Pathological Findings

* |dentification of trophozoites or cysts in the stool

* Colonic or rectal mucosa visualized by colonoscopy
reveals ulcerations, and amebae can often be found
around these lesions.

DIFFERENTIAL DIAGNOSIS

The diagnosis is often missed in children because the
disease is not included in the differential. Because it is
not common in the US, amebiasis may initially be
misdiagnosed as bacterial dysentery. Differential
diagnosis includes the following:

« Infection: Salmonella species Shigella species,
Campylobacter species, Yersinia species, Clostridium
difficile, Escherichia coli (enteroinvasive and
enterohemorrhagic) pyogenic abscess, Echinococcal
cyst, inflammatory bowel disease: Crohn disease,
ulcerative colitis,

 Miscellaneous: Ischemic colitis, diverticulitis,
arteriovenous malformations, hepatoma
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TREATMENT

MEDICATION (DRUGS)

First Line

* Asymptomatic intestinal amebiasis: Intraluminal
agents:

— lodoquinol is the drug of choice. The
recommended dosage is 30-40 mg/kg/d
(maximum, 1,950 mg) PO in 3 divided doses for
20 days.

e Acute amebic colitis or extraintestinal amebiasis:

— Metronidazole (a tissue-active agent)

35-50 mg/kg/d PO in 3 divided doses for 10 days
(maximum, 2,250 mg/d) plus a course of
treatment with an intraluminal active agent (as
above). ~1/3 of patients treated with
metronidazole alone will relapse.

Second Line
* Asymptomatic intestinal amebiasis:

— Diloxanide furoate (Furamide) at doses of
20 mg/kg/d (maximum, 1,500 mg/d) PO in 3
divided doses or paromomycin, 25-35 mg/kg/d
PO in 3 divided doses for 7 days.

* Acute amebic colitis or extraintestinal amebiasis:

— One study has reported good efficacy using
nitazoxanide in children; however, it was small
and combined E. histolytica and E. dispar into one
stratum.

— However, nitazoxanide shows good activity in vitro
against E. histolytica.

ADDITIONAL TREATMENT

General Measures

e The goal of treatment is the elimination of
tissue-invading trophozoites and intestinal cysts.

* The choice of treatment regimens depends on the
clinical presentation.

* Agents that are active against E. histolytica are
divided into 2 categories: Drugs with activity against
intraluminal amebae and drugs with activity against
extraintestinal and invasive amebiasis.

SURGERY/OTHER PROCEDURES

Patients with large liver abscesses or who have failed
medical therapy should be considered candidates for
surgical or percutaneous drainage.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

Patient Monitoring

* Follow-up stool examination is always necessary to
ensure eradication of intestinal amebae.

* For amebic abscesses, drainage should be
considered if response to medical therapy has not
occurred in 4-5 days.

PROGNOSIS
Clinical improvement is expected within 72 hours of
initiation of therapy.

COMPLICATIONS
* Amebic liver abscess:
— 2nd most common presentation of amebiasis,
often not associated with amebic dysentery
* Ameboma:
— Abdominal mass representing granulation tissue
in the colon
o Extraintestinal manifestations of amebiasis are
presumed to be a result of direct extension from
liver abscesses. These include the following:
— Pericarditis
— Pleuropulmonary abscess or empyema
— Bronchohepatic fistula
— Genitourinary tract abscess
— Cerebral abscess
— Cutaneous amebiasis:

o This is a rare finding in children, with ~6,510
cases reported in the literature.

o Shallow painful cutaneous ulcers in the diaper
area, usually found in association with amebic
colitis or dysentery

— Epidemiologic studies from countries with high
prevalence of amebiasis show an association
between amebic diarrhea and poor growth. The
negative effect on growth was significantly more
deleterious than diarrhea caused either by Giardia
or Cryptosporidium.

ADDITIONAL READING

 Bercu TE, Petri WA, Behm JW. Amebic colitis: New
insights into pathogenesis and treatment. Curr
Gastroenterol Rep. 2007;9(5):429-423

Haque R, Huston CD, Hughes M, et al. Amebiasis.
N Engl J Med. 2003;348:1565-1573.

Mangafia ML, Fernandez-Diez, Mangafia M.
Cutaneous amebiasis in pediatrics. Arch Dermatol.
2008;144:1369-1372

Mondal D, Petri WA, et al. Entamoeba histolytica
associated diarrheal illness is negatively associated
with the growth of preschool children: Evidence
from a prospective study. Trans Royal Soc Trop Med
Hyg. 2006;100:1032-1038.

Ravdin JI, Stauffer WM. Entamoeba histolytica
(amebiasis). In: Mandell GL, Bennett JE, Dolin R,
eds. Principles and Practice of Infectious Diseases,
vol. 2. 6th ed. Philadelphia: Churchill Livingstone;
2005:3097-3111.

Stauffer W, Ravdin JI. Entamoeba histolytica: An
update. Curr Opin Infect Dis. 2003;16:479-485.
Tanyukse IM, Petri WA. Laboratory diagnosis of
amebiasis. Clin Micr Rev. 2003;16:713-729.

CODES

ICD9
006.9 Amebiasis, unspecified

ICD10
A06.9 Amebiasis, unspecified

39




AMENORRHEA

Renee K. Kottenhahn
Deborah B. Ehrenthal

Q@ BASICS

DESCRIPTION
Amenorrhea is the absence of menstruation. It is
divided into 2 categories:

e Primary amenorrhea is the failure to begin
menstruation by age 16 in girls with otherwise
appropriate pubertal development or by age 14 in
the absence of secondary sexual characteristics.
Evaluation should also be considered if a girl has not
menstruated within 2 years of obtaining Tanner IV
breast development regardless of her age.
Secondary amenorrhea is the cessation of
menstruation for 3 cycles or 6 months in girls and
women with previously established regular cycles:
— Should not be used when referring to girls who
are within their 1st 2 years of menarche because
regular ovulatory cycles have not yet been
established; their periods are unpredictable.
A regular menstrual cycle is a sign of good health.
The absence of menses or disruption of reqular
cycles once they have been established can result
from systemic disease, genetic or anatomic
abnormalities, physical or emotional stress, or
unrecognized pregnancy. The goal of the evaluation
is to identify the underlying cause (see Differential
Diagnosis section below)
 Approach to patient:
— A stepwise approach to the evaluation guided by
the history and physical exam is recommend:

o Phase 1: Exclude pregnancy by urine or serum
HCG testing.

o Phase 2: Obtain a complete history to
differentiate between primary and secondary
amenorrhea to help identify the underlying
cause.

o Phase 3: Perform a directed physical exam.

o Phase 4: Initiate stepwise diagnostic testing to
assess for causes of amenorrhea.

@ DIAGNOSIS

HISTORY
* Age of patient:
— Genetic abnormalities more common in younger
patients
— Premature ovarian failure found with increasing
age
e Past and current medical history
— Prior/current/chronic illness including
autoimmune, renal, thyroid, or liver disease;
diabetes, or cancer (radiation or chemotherapy),
which may be the underlying cause of amenorrhea
o Stressful life events:
— A diagnosis of exclusion
 Growth and weight changes
— Consider endocrinopathy, genetic disease, PCOS,
rapid weight gain, eating disorder or other chronic
disease
* Behavioral:
— Eating disorder and/or excessive exercise
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* Headaches:

— Assess for visual field defects, dizziness
(suggesting pituitary tumor or other intracranial
process)

* Reproductive and menstrual history:

— Age at menarche

— Menstrual cycles: reqularity, flow, duration;
characteristics of last menstrual period (normal or
abnormal)

— Sexual history: Sexual activity, prior pregnancy,
current or prior contraceptive use (Depo-Provera
can cause amenorrhea for up to 18 months)

— Presence of symptoms of molimina in the past:
menstruation associated with breast tenderness,
fluid retention, cramping

— Risk factors for uterine scarring

* Galactorrhea:

— Spontaneous milky discharge from the breast
suggests elevated prolactin or thyroid abnormality,
or may be due to manual stimulation,
medications, pituitary tumor, or illicit drug use.

 Abdominal or pelvic pain:

— Cyclic or intermittent abdominal/pelvic pain
suggests a uterine anomaly or obstruction.

e Skin and hair:

— Excess hair growth (inquire about shaving,
plucking, or waxing), acne, balding, and
acanthosis nigricans are symptoms of androgen
excess and suggest PCOS, congenital adrenal
hyperplasia (rare), or a tumor (rare).

— Easy bruising or pigmented striae suggest Cushing
syndrome.

* Medications:

— Hormonal and cytotoxic medications, illicit drugs,
antidepressant drugs, and medications such as
opiates.

PHYSICAL EXAM
* General appearance, height, and weight with
calculation of BMI (body mass index in kg/mz):
— Obesity raises suspicion of PCOS or Cushing
syndrome.
— Athleticism or underweight suggests female
athlete triad or eating disorder, respectively.
— Stigmata of Turner syndrome (short stature, web
neck, etc.) or other genetic syndrome
— Abnormal growth pattern suggests
endocrinopathy, dietary restriction, chronic
disease, or genetic disorder.

e Skin exam:

— Acne, hirsutism (increased facial hair, midline hair
over sternum and lower abdomen), acanthosis
nigricans, and balding are suggestive of
virilization or PCOS.

— Bruises or pigmented striae suggest Cushing
syndrome.

* Tanner staging and breast exam:

— Abnormal Tanner stage for chronologic age
suggests an endocrine, metabolic, or genetic
abnormality.

— Galactorrhea suggests abnormalities in prolactin
or thyroid.

* Thyroid nodule or enlargement:

— Evaluate for hyperthyroidism or hypothyroidism.
* Abdominal mass:

— Evaluate for uterine obstruction, tumor.
* Genitourinary exam:

— Abnormal external genitalia suggests outflow
tract abnormalities.

— Clitoral enlargement is a sign of virilization and
raises suspicion for an androgen-secreting tumor
or congenital adrenal hyperplasia.

— The decision to do a digital or speculum pelvic
exam should be based on the patient’s
age/maturity/gynecologic history/and ability to
tolerate the exam. An ultrasound may be a helpful
adjunct to evaluate anatomy (see below).

DIAGNOSTIC TESTS & INTERPRETATION

Lab

e Standard initial testing: pregnancy test, FSH/LH,
estradiol, TSH, free T4 prolactin (8 a.m.)

e For primary amenorrhea include genetic testing by
checking a karyotype to identify sex chromosome
abnormalities.

e If PCOS is suspected or virilization is identified also
include total and free testosterone, DHEA-S, and
17-hydroxyprogesterone.

o If Cushing syndrome is suspected consider an
overnight dexamethasone suppression test or
24-hour urinary free cortisol excretion.
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Imaging
* Imaging should be used selectively.
e Transvaginal or Pelvic ultrasound:

— Confirm presence of normal miillerian structures
(uterus and ovaries) for patients with primary
amenorrhea.

— Exclude ovarian mass, renal abnormalities based
on abnormal physical exam or laboratory results.

e MRI of the pituitary gland if indicated based on
neurologic symptoms, galactorrhea, and/or
laboratory results (elevated prolactin)

Diagnostic Procedures/Other
Progesterone challenge: to be used selectively only
after primary evaluation completed

DIFFERENTIAL DIAGNOSIS
e Outflow tract abnormalities:

— Imperforate hymen, transverse vaginal septum,
miillerian agenesis, androgen insensitivity
syndrome (testicular feminization)

e Qvarian failure:

— Chromosomal abnormalities, radiation- or
chemotherapy-induced ovarian failure,
autoimmune premature ovarian failure, idiopathic
premature ovarian failure

e Chronic anovulation:

— Androgen excess: polycystic ovary syndrome
(common), congenital adrenal hyperplasia,
ovarian or adrenal tumor

— Elevated prolactin: Prolactinoma, medications,
hypothyroidism, others

— Low or normal LH/FSH: Chronic or systemic illness,
psychological stress, eating disorders, extreme
obesity, excessive exercise

— Thyroid disease

— Other endocrine abnormality: Pituitary
insufficiency, Cushing syndrome

* Medications:

— Cytotoxic, hormonal contraception, opiates,

psychiatric medications, and others
* Pregnancy

g TREATMENT

* |dentification and management of the underlying
disorder is key.

* Estrogen/progestin hormonal therapy should not be
initiated prior to completing a full evaluation.

e Premature use of hormonal therapy may alter
subsequent testing.

« Contraindications to hormone therapy must be ruled
out (refer to World Health Organization [WHO]
Medical Eligibility Criteria at http://www.who.int/
reproductivehealth/publications/family_planning/
en/).

ADDITIONAL TREATMENT

Additional Therapies

Behavioral interventions: A family-based approach is
recommended for addressing complex behavior
problems or emotional symptoms in an adolescent.

ADDITIONAL READING

 Braverman PK, Sondheimer SJ. Menstrual disorders.
Pediatr Rev. 1997;18(1):17-25.

* Donaldson MD, Gault EJ, Tan KW, et al. Optimizing
management in Turner syndrome: From infancy to
adult transfer. Arch Dis Child. 2006;91(6):513-520.

e LeClair C, Ehrenthal DB, Hillard PJA. Amenorrhea.
In: Ehrenthal DB, Hoffman MK, Hillard PJA, eds.
Menstrual disorders. American College of Physicians
Women's Health Series. American College of
Physicians: Philadelphia, 2006:51-75.

e Slap GB. Menstrual disorders in adolescence. Best
Pract Res Clin Obstet Gynaecol. 2003;17(1):75-92.

« Speroff M, Fritz L. Clinical gynecologic
endocrinology and infertility, 8th ed. Philadelphia:
Lippincott Williams & Wilkins; 2011:435-494.

CODES

ICD9
626.0 Primary or secondary amenorrhea

ICD10

* N91.0 Primary amenorrhea

e N91.1 Secondary amenorrhea
* N91.2 Amenorrhea, unspecified

FAQ

¢ Q: What are the normal benchmarks for evaluating
pubertal development in girls?

« A: Normal benchmarks for evaluating pubertal
development in girls: Breast development by age
12-13, menarche ~2 years after breast
development (by age 14), or menarche within
2 years of achieving Tanner IV breast stage.

* Q: Does a patient who says she has never had sex
still need a pregnancy test?

* A: Yes
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ANAEROBIC INFECTIONS

Hamid Bassiri
Adam J. Ratner (5th edition)

Q@ BASICS

DESCRIPTION

Anaerobic bacteria are organisms capable of growing
in a reduced oxygen environment, either exclusively
(obligate anaerobes) or in addition to growing in air
(facultative anaerobes). Anaerobic bacteria can cause
invasive and sometimes serious disease.

EPIDEMIOLOGY

While anaerobic bacteremia is less frequent in children
than in adults, some pediatric anaerobic infections are
common at certain sites (e.g., chronic otitis media or
sinusitis).

* Anaerobic bacteria most commonly found in
polymicrobial infections with other anaerobic and
aerobic flora.

Because of their fastidious nature, the ability of
microbiology laboratories to identify anaerobic
bacteria is highly dependent on proper collection
and transport of culture specimens. As a result,
anaerobic bacteria can often be missed.

The most common anaerobes include various genera
of gram-negative rods (Bacteroides, Prevotella,
Porphyromonas, Fusobacteria, Bilophila, and
Sutterella), gram-positive cocci
(Peptostreptococcus), spore-forming gram-positive
bacilli (Clostridia), nonspore-forming gram-positive
bacilli (Eubacterium, Bifidobacterium,
Propionibacterium, Actinomyces, and Lactobacillus),
and gram-negative cocci (Veillonella).

RISK FACTORS

Increased risk is associated with impaired host
immunity or presence of devitalized tissue (owing to
surgery, trauma, vascular insufficiency, diabetes), or
presence of foreign bodies.

PATHOPHYSIOLOGY

« Generally occurs when there is a break in a
mucocutaneous barrier.

* Numerous virulence factors have been described,
including exotoxins (e.g., Clostridia spp.),
antiphagocytic capsule (e.g., Bacteroides spp.), and
endotoxins (e.g., Fusobacterium spp.)

ETIOLOGY

Anaerobic infections most commonly derive from the
normal flora of the oropharynx, skin, intestines, or the
female genital tract. Thus, anaerobic infections are
often associated with a loss of integrity of anatomic or
epithelial barriers at these sites.
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COMMONLY ASSOCIATED CONDITIONS
* CNS infections:
— Brain abscess
— Subdural empyema
— Epidural abscess
* Head and neck infections:
— Sinusitis (generally polymicrobial)
— Chronic otitis media
— Ludwig angina (infection of the submandibular
space)
— Cervical adenitis
— Peritonsillar abscess
— Dental abscess
— Gingivitis
— Actinomycosis of jaw
— Lemierre disease (septic thrombophlebitis of the
internal jugular vein owing to Fusobacterium,
often resulting in pulmonary abscess formation)
* Pleuropulmonary infections:
— Aspiration of oral and/or gastrointestinal fluids
— Pneumonia, abscess formation
— Secondary to aspirated foreign bodies
— Actinomycosis
* Peritonitis/peritoneal abscess:
— Appendiceal abscess
— Perforated viscus
— Postoperative complication
— Trauma-related
— Actinomycosis
e Cholangitis:
— Ascending infection may occur following biliary
tract surgery (e.g., Kasai procedure).
— Infection is often polymicrobial.
* Soft tissue infection:
— Paronychia
— Pilonidal cyst
— Crepitant cellulitis
— Necrotizing fasciitis
— Gas gangrene (Clostridium spp.)
— Infected decubitus ulcers (may result in contiguous
osteomyelitis)
— Penetrating wounds (may lead to tetanus)
* Infections of the female genital tract:
— Endometritis or salpingitis
— Tubo-ovarian or adnexal abscess
— Pelvic inflammatory diseases
— Pelvic abscess
— Bartholin gland, vulvar, or perineal abscess
— Bacterial vaginosis

* Infected bite wounds:
— Anaerobes isolated from 50% of human or animal
bites
* Bacteremia:
— Often associated with focal primary site of
involvement (gastrointestinal disease, abscess)
* Neonatal infections:
— Cellulitis at fetal monitoring sites
— Aspiration pneumonia
— Omphalitis
— Conjunctivitis
— Infant botulism

@ DIAGNOSIS

Involvement of anaerobic bacteria should be suspected
in infections with suppuration, abscess formation,
tissue necrosis, or in hosts with systemic disease.

HISTORY
e Impaired mental status:
— Increased risk of aspiration
e History of thumb sucking:
— Anaerobes frequently isolated from paronychia
« History of animal or human bites
* Recent surgery or trauma:
— Poor drainage or devitalized tissue associated with
anaerobic infection
* Underlying immunodeficiency or chronic illness:
— Impaired phagocytic function
* History of pus that is “sterile” (no growth on routine
cultures)

PHYSICAL EXAM
* Location of infection:
— See "Associated Conditions.”
e Poor dentition:
— Increased colonization of oropharynx with
anaerobic organisms
* Necrotic tissue or crepitus
* "Dishwater” pus or discharge with foul odor:
— Characteristic of anaerobic infections
e Lateral neck pain in association with respiratory
distress:
— Lemierre disease causes septic thrombophlebitis
of the internal jugular vein and lung abscess.
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DIAGNOSTIC TESTS & INTERPRETATION
Lab
e Gram stains with unique morphology:

— Small, pleomorphic gram-negative bacilli
(Bacteroides spp.); large gram-positive organisms
with “boxcar” morphology (Clostridium spp.)

* Anaerobic cultures:
— Should be performed on tissue or aspirated fluid
obtained in a sterile fashion from the infected site.
Anaerobically collected specimens should be
transported to the microbiology laboratory
promptly.
— Do not send swabs for anaerobic cultures.
Imaging
* Radiographs:

— Air—fluid level, cavity formation, gas in tissue
e CT and/or MRI scans:

— Often important to define anatomic location and
extent of disease

DIFFERENTIAL DIAGNOSIS

* Likely pathogens not recovered from aerobic cultures

* Failure of empiric antibiotic coverage that is not
active against anaerobes

TREATMENT

ADDITIONAL TREATMENT

General Measures
In general, antimicrobials with the best activity against
anaerobes include metronidazole, carbapenems,
chloramphenicol, and beta-lactam/beta-lactamase
inhibitor combinations. Clindamycin, cephamycins,
and antipseudomonal synthetic penicillins also have
relatively good range of activity. Penicillin,
cephalospoarins, tetracyclines, macrolides,
aminoglycosides, trimethoprim-sulfamethoxazole, and
monobactams have either variable or poor activity
against anaerobes and should not be used as empiric
therapy. Most fluoroquinolones (except moxifloxacin)
also have variable activity. Vancomycin has activity
against gram-positive but not gram-negative
anaerobes.
Empiric drug therapy:

* CNS infections:

— Vancomycin + cefotaxime + metronidazole
* Head and neck infections:

— Ampicillin-sulbactam, amoxicillin-clavulanate, or

clindamycin

* Pleuropulmonary infections:

— Ampicillin-sulbactam, amoxicillin-clavulanate, or

clindamycin
e Peritonitis/peritoneal abscess:

— Ampicillin-sulbactam, ticarcillin-clavulanate,
piperacillin-tazobactam, or cefoxitin, or
meropenem, imipenem

e Cholangitis:
— Piperacillin-tazobactam, or meropenem, imipenem
o Soft tissue infection:
— Site dependent
* Infections of the female genital tract:
— Site dependent
« Infected bite wounds:
— Ampicillin-sulbactam, piperacillin-tazobactam,
amoxicillin-clavulanate
* Bacteremia:
— Isolate dependent
* Neonatal infections:
— Site dependent

COMPLEMENTARY & ALTERNATIVE

THERAPIES

* Neutralization of toxins, especially in the case of
botulism or tetanus

* Hyperbaric oxygen, although still sometimes used
(especially in Clostridial infections), has not been
shown to be of proven benefit, although it may help
define and demarcate the borders of devitalized
tissues.

SURGERY/OTHER PROCEDURES
Effective drainage of abscesses and debridement of
devitalized tissue is essential.

ONGOING CARE

PROGNOSIS

* Determined by speed with which infection is
appropriately treated with antibiotics and/or
drainage.

* High rates of mortality associated with clinically
apparent anaerobic bacteremia.

« Specific prognosis depends on the bacterial species
involved and the status of the patient’s immune
system.

« Soft tissue infections caused by Clostridium spp.
may cause up to 20% mortality despite aggressive
therapy.

COMPLICATIONS

Vary with nature of infection, but can include
extension of infection to adjacent structures, or
development of bacteremia.

ADDITIONAL READING

* Brook I. Anaerobic infections in children. Adv Exp
Med Biol. 2011;697:117-152.

e Brook I. Clinical review: Bacteremia caused by
anaerobic bacteria in children. Crit Care. 2002;
6:205-211.

* Correa AG. Clostridial intoxication and infection. In:
Feigin RD, Cherry JD, Demmler GJ, et al., eds.
Textbook of Pediatric Infectious Diseases. 5th ed.
Philadelphia: WB Saunders; 2004:1751-1758.

* Feingold SM. Anaerobic infections. In: Schlossherg
D, ed. Clinical Infectious Disease. New York:
Cambridge University Press; 2008:887-894.

CODES

ICD9

e 031.1 Cutaneous diseases due to other
mycobacteria

e 040.89 Other specified bacterial diseases

 041.84 Other specified bacterial infections in
conditions classified elsewhere and of unspecified
site, other anaerobes

ICD10

* A49.8 Other bacterial infections of unspecified site

 A49.9 Bacterial infection, unspecified

* B96.89 Other specified bacterial agents as the cause
of diseases classified elsewhere
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ANAPHYLAXIS

Mathew Fogg
D) ETIOLOGY * Medications:
Q 2 BASICS e |gE mediated: — Beta-blockers make treatment of anaphylaxis
- — Antibiotics (penicillin and others) more difficult.
DESCRIPTION — Foreign protein agents (insect venom, latex — Alternative medications (glucagon) should be

 Anaphylaxis is an explosive antigen-specific
IgE-mediated response resulting in the release of
potent biologically active mediators from mast cells
and other inflammatory cells. However,
non—IgE-mediated direct mast cell degranulation
can result in a similar response.

« In fatal anaphylaxis, death may occur from airway
obstruction and/or shock. When treating a patient
with anaphylaxis, respiratory symptoms and
hypotension should be taken very seriously.

e System(s) affected: Heart; lungs; skin; Gl tract;
upper respiratory tract:

 Any or all of these target organs may be affected.

EPIDEMIOLOGY

Incidence

* 0.4 cases per million individuals annually

« Increased hospital incidence of 0.6 cases per 1,000
patients

¢ 400-800 deaths annually in the US

RISK FACTORS

Genetics

Atopy can be familial, and atopics are at more risk for
anaphylaxis.

PATHOPHYSIOLOGY

* Inducing agents stimulate mast cells to release
inflammatory mediators via either an
antigen-specific or an antigen-nonspecific manner.
These mediators may then act either locally or
systemically. Mediator release results are in the
table Pathophysiology of Anaphylaxis.

Pathophysiology of anaphylaxis

Putative
Pathologic  Sign or mediator
process symptom responsible
Vascular Urticaria, Histamine (H1)
permeability  angioedema, leukotrienes,
laryngeal edema,  prostaglandins
abdominal
swelling, cramps
Vasodilation  Flushing, headache Histamine (H1
and H2),
leukotrienes,

prostaglandins

Smooth-muscle Wheezing, Histamine (H1),

contraction gastrointestinal leukotrienes,
cramps, diarrhea  prostaglandins

Congestion Rhinorrhea, Histamine (H2),
bronchorrhea prostaglandins,

leukotrienes
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antigens, fire ant venom, blood products, and
others)

— Therapeutic agents (allergen extracts, vaccines,
and others)

— Foods (peanuts, nuts, shellfish, and others)

 Non—IgE-mediated “anaphylactoid” reactions

(activates histamine release from mast cells without

protein binding to IgE):

— Radiocontrast media

— Opiates

— Dextran

— Vancomycin

— Polymyxin B

— Quaternary ammonium muscle relaxants (i.e.,
methyl scopolamine bromide, homatropine
methylbromide, methantheline bromide, and Pro
Banthine bromide)

@ DIAGNOSIS

Decide quickly whether the symptoms the patient is
experiencing are consistent with anaphylaxis.

e Phase 1: Initiate therapy for anaphylaxis. This
generally includes epinephrine 1:1,000 administered
SQ, H1 antihistamines, H2 antihistamines, and rapid
volume expansion if necessary.

e Phase 2: Attempt to identify the agent that induced
the anaphylactic reaction.

HISTORY
* Reaction time to offending allergen:

— Anaphylactic reactions usually begin within
seconds to minutes after contact with offending
antigen. This can help the physician identify the
antigen responsible.

« History of anaphylaxis:

— If so, the patient likely knows the allergen
responsible.

— Efforts should be directed toward allergen
avoidance.

* Does the patient have autoinjectable epinephrine?

— Most deaths from anaphylaxis are associated with
delayed administration of epinephrine. Most
patients with a history of anaphylaxis should have
autoinjectable epinephrine.

e Insect sting:

— Insect or fire ant venom allergy can result in
anaphylaxis. It is important to identify the insect if
possible (remember that honeybees leave their
stinger at the sting site). Immunotherapy is
indicated and effective for anaphylaxis in
venom-allergic patients.

* Food allergies:

— Any food can cause anaphylaxis.

— Dramatic increase in childhood food allergy in past
15 years

— Cow's milk, egg, soy, peanut, wheat, tree nuts,
and shellfish are the most common.

sought in patients with a history of anaphylaxis.
* Signs And Symptoms
— Consistent with anaphylaxis:
o Profuse rhinorrhea
o Urticaria
o Wheezing
o Throat tightness
o Tachycardia
© Hypotension
— Any combination of the following symptoms:
o Cutaneous: Urticaria/angioedema
o Respiratory: Bronchospasm/laryngeal edema
o Cardiovascular: Hypotension, arrhythmias,
myocardial ischemia
o Gl: Nausea, vomiting, pain, diarrhea
— Patients commonly describe a sense of impending
doom:
o May be the 1st sign of an impending
anaphylactic reaction

PHYSICAL EXAM
* Angioedema:
— May be noted anywhere during a systemic allergic
reaction
— Much more significant if it involves the lips,
tongue, mouth, or larynx (can result in airway
obstruction)
e Urticaria:
— Cutaneous manifestation of a systemic allergic
reaction
* Profuse rhinorrhea:
— May signal upper respiratory tract involvement in
a systemic allergic reaction
e Wheezing:
— Signals lower respiratory tract involvement in a
systemic allergic reaction
* Tachycardia and hypotension:
— Signals cardiovascular involvement in a systemic
allergic reaction
— Tachycardia usually represents a compensatory
mechanism in order to maintain the patient's BP
from fluid extravasation.

DIAGNOSTIC TESTS & INTERPRETATION
* Treatment of anaphylaxis should never be withheld
while awaiting laboratory confirmation.
° ECG:
— Anaphylaxis may show rhythm abnormalities,
ischemic changes, or infarction on an ECG.

Lab
* Plasma histamine:

— Plasma histamine is elevated during anaphylaxis,
but is difficult to measure because of its extremely
short half-life.

— Useful only in research setting

* Serum tryptase level:

— Preferred test if available

— Serum tryptase is elevated during anaphylaxis.

— Tryptase is elevated for several hours after the
onset of anaphylaxis.

— Tryptase often not elevated in anaphylaxis due to
foods



ANAPHYLAXIS

* CBC:

— Hemoconcentration (as judged by an increased
hematocrit or hemoglobin) is common as fluid
exits the intravascular space during an
anaphylactic reaction.

* Cardiac enzymes:

— Myocardial ischemia during anaphylaxis may
result in @ myocardial infarction, and elevated
cardiac enzymes.

Note: Skin tests are significantly better than RAST
tests for diagnosis of venom and food allergy.
Imaging

Chest radiograph: Bronchospasm associated with
anaphylaxis may result in air trapping and
hyperinflated lung fields on chest film.

DIFFERENTIAL DIAGNOSIS
* Genetic/metabolic:
— Hereditary angioedema
— Systemic mastocytosis
— Pheochromocytoma
— Carcinoid
e Allergic/immunologic:
— Idiopathic
— Foods
— Insect stings
— Drugs
— Latex
* Nonimmunologic mast cell degranulation
* Exercise-induced (may occur only after ingestion of a
specific food)
e Serum sickness
* Miscellaneous:
— Vasovagal collapse

TREATMENT

MEDICATION (DRUGS)
First Line
* SQ epinephrine 1:1,000 concentration:
— Infants to adults: 0.01 mg/kg, maximum of
0.5 mg of 1:1,000 solution, repeated g3—5min
— Early administration of epinephrine is essential.
* Diphenhydramine IV or PO:
— Children: 5 mg/kg in 3 or 4 divided doses;
maximum 300 mg/d
* Ranitidine IV:
— 2-4 mg/kg in 2 divided doses
— H2 blockade may be helpful in refractory
anaphylaxis.
* Hydrocortisone or another systemic steroid should
be started:
— 1-5mg/kg/d in 24 divided doses
— thought to prevent a late-phase reaction
— Of little help during an immediate anaphylactic
reaction
— Glucagon: Second-line treatment for patients with
anaphylaxis on a beta-blocker who are not
responding to epinephrine.
ADDITIONAL TREATMENT
General Measures
* Maintain airway.
* A tourniquet may be applied (above the injection or
sting site) to decrease venous blood return from the
site of antigen entry.

e Supplement with oxygen, place in recumbent
position, and elevate legs. Patients have increased
oxygen consumption during anaphylaxis.

 Maintain BP with volume expanders or pressors.
Hypotension is a serious manifestation of
anaphylaxis.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS
Patients not admitted to the hospital should be
observed for several hours, because late “biphasic”
reactions can begin as late as 24 hours after the initial
anaphylaxis.

* These patients are at risk for a 2nd episode of
anaphylaxis.

e Patients with anaphylaxis should be treated with
steroids during the acute treatment, and they should
be given a short course of oral corticosteroids to
finish at home.

* Must be discharged with autoinjectable epinephrine
(this will provide temporary relief so the patient will
have time to seek medical assistance).

* Patients must know to seek immediate medical help
if symptoms return.

Patient Monitoring
e All patients who have had anaphylaxis should be
discharged with epinephrine in an auto-injecting
apparatus.
Note: All patients with anaphylaxis would benefit from
consultation with an allergist.
e Factors that may help alert you to make a referral
include the following:
— History of idiopathic anaphylaxis:
o An allergist can help by testing likely triggers.
— History of anaphylaxis to insect stings or fire
ants:
© Anaphylaxis to insects or fire ants is an
indication for venom desensitization.
— History of food anaphylaxis:
o The allergist can assist with an appropriate
avoidance diet and support resources.
— History of latex anaphylaxis:
o The allergist can assist with strict
latex-avoidance precautions, and latex testing if
the history is unclear.

PATIENT EDUCATION
All patients should follow up with an allergist.

PROGNOSIS
Excellent, provided the trigger can be avoided

COMPLICATIONS

e Pulmonary edema, pulmonary hemorrhage, and
pneumothorax

* Laryngeal edema with or without airway obstruction

e Myocardial ischemia and infarction

* Death may result from asphyxiation from upper
airway obstruction or profound shock or both.

ADDITIONAL READING

* Bailey E, Shaker M. An update on childhood
urticaria and angioedema. Curr Opin Pediatr.
2008;20(4):425-430.

e Cahaly RJ, Slater JE. Latex hypersensitivity in
children. Curr Opin Pediatr. 1995;7:671-675.

* Greenberger PA, Rotskoff BD, Lifschultz B. Fatal
anaphylaxis: Postmortem findings and associated
comorbid diseases. Ann Allergy Asthma Immunol.
2007,98(3):252-257.

e Lane RD, Bolte RG. Pediatric anaphylaxis. Pediatr
Emerg Care. 2007;23(1):49-56.

e Sicherer SH, Simons FE. Self-injectable epinephrine
for first-aid management of anaphylaxis. Pediatrics.
2007;119(3):638-646.

CODES

ICD9

* 977.9 Poisoning by unspecified drug or medicinal
substance

* 995.0 Other anaphylactic shock, not elsewhere
classified

* 995.60 Anaphylactic shock due to unspecified food

ICD10

e T78.00XA Anaphylactic shock due to unspecified
food, initial encounter

e T78.2XXA Anaphylactic shock, unspecified, initial
encounter

* T78.09XA Anaphylactic shock due to other food
products, initial encounter

FAQ

* Q: Can a patient have an anaphylactic reaction on
1st exposure to an allergen?

 A: A patient must have had a previous exposure to

the offending allergen for sensitization to occur.

Therefore, anaphylactic reactions should not occur

on 1st exposure. Remember: Infants can be

sensitized in utero and through breast milk and

topically; therefore, a baby may react upon “1st”

exposure to a food.

Q: When should the autoinjectable epinephrine be

used?

A: Immediately at the onset of an anaphylactic

reaction. It is recommended to use it for any acute

allergic reaction other than isolated hives or skin

itching.

Q: Do patients outgrow this condition?

A: No. Subsequent reactions tend to have a more

rapid onset, and tend to be more severe. Children

often outgrow food-induced anaphylaxis.

Q: Who should be referred to an allergist?

A: All patients who have experienced anaphylaxis

would benefit from consultation with an allergist.

Patients with anaphylaxis from insect stings, fire

ants, and certain antibiotics can be desensitized. In

addition, the allergist can be helpful in identifying

obscure triggers of anaphylaxis.
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ANEMIA OF CHRONIC DISEASE (ANEMIA OF INFLAMMATION)

Michele P Lambert

Q@ BASICS

DESCRIPTION

Anemia that accompanies a variety of systemic
diseases, with the common features of chronicity and
inflammation. Anemia of chronic disease is more
properly called anemia of inflammation (Al) and is the
combined result of mildly increased destruction of
RBCs, relative erythropoietin resistance, and
iron-restricted erythropoiesis.

PATHOPHYSIOLOGY

Typically mild to moderate anemia (Hgb 7-12);
develops in the setting of infection, inflammatory
disorders, and some malignancies.

e Characterized by inadequate erythrocyte production
in the setting of low serum iron and low
iron-binding capacity despite normal or increased
macrophage iron stores (or increased or normal
ferritin as used in clinical practice)

Typically normochromic, normocytic but, if

longstanding, can be hypochromic, microcytic

(especially in children)

Main mechanism appears to be:

— Iron restriction (limited iron supply to
erythropoiesis) Hepcidin is increased by IL-6 and
causes depletion of the only known membrane
iron transporter (ferroportin) resulting in cellular
inability to release stored iron and enterocyte
inability to absorb iron.

Other factors contributing to anemia in various

degrees include:

— Increased red cell destruction

— Diagnostic phlebotomy or other blood loss

— Cytokine-mediated interference with
erythropoietin signaling

— Cytokine-mediated suppression of erythropoiesis

— Cytokines such as interleukin-1 (IL-1) and
interleukin-6 (IL-6) can activate ferritin synthesis.
The ferritin can lead to sequestration of iron,
which eventually is converted into hemosiderin.
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ETIOLOGY
Underlying disease process

COMMONLY ASSOCIATED CONDITIONS
* Underlying disease process:
— Infections, both acute and chronic
— Inflammatory disease
— Collagen vascular diseases
— Malignancies
— Renal failure
* Anemia of chronic disease often coexists with other
causes of anemia, including occult blood loss,
hemolysis, dietary iron deficiency, and drug-related
marrow suppression

@ DIAGNOSIS

SIGNS AND SYMPTOMS

* Various abnormal physical findings may be present,
depending on the underlying chronic disease
process.

* May have mild pallor but will not have signs of
circulatory collapse.

* Similar disease can be seen more acutely in the
setting of anemia of critical illness (also part of Al).

HISTORY

Anemia develops over the first month of the
underlying disease process and then remains fairly
stable over time.

PHYSICAL EXAM

e Mild pallor

e Mild tachycardia, may be inapparent at rest

* Very rarely more overt signs of anemia such as flow
murmur, gallop or hepatomegaly

e Physical findings of the underlying disease

DIAGNOSTIC TESTS & INTERPRETATION
If only the serum iron is obtained, without other iron
studies, the child may be inappropriately diagnosed
with iron deficiency.

Lab
* CBC with indices
— Normocytic, normochromic (can be microcytic,
hypochromic when very long standing) anemia
with hematocrit rarely <20%
— Reticulocyte count usually in the normal range,
but low for the level of anemia
* Iron studies:
— Low plasma iron, with low total iron-binding
capacity
— Low transferrin saturation by iron
— Normal or high ferritin level
* Elevated free erythrocyte protoporphyrin
* Hemosiderin in bone marrow macrophages is
increased if bone marrow aspiration is done and the
aspirate is viewed with iron stains.
e Albumin and transferrin are both low
* Acute-phase reactants such as C-reactive protein
may be elevated.

Diagnostic Procedures/Other
Bone marrow aspiration is generally not indicated.



ANEMIA OF CHRONIC DISEASE (ANEMIA OF INFLAMMATION)

DIFFERENTIAL DIAGNOSIS
Anemia of chronic disease is often confused with
iron-deficiency anemia.

* In anemia of chronic disease:
— Mild to moderate anemia
— Mild anisocytosis
— Usually normochromic, normocytic but can be
hypochromic with microcytosis
— Decreased plasma iron
— Decreased iron-binding capacity
— Normal or slightly low transferrin saturation
— Decreased marrow sideroblasts
— Normal or elevated reticuloendothelial iron
— Elevated free erythrocyte protoporphyrin
— Normal or elevated ferritin
* In iron deficiency:
— Decreased plasma iron
— Increased iron-binding capacity
— Decreased transferrin saturation
— Decreased marrow sideroblasts
— Decreased reticuloendothelial iron
— Increased free erythrocyte protoporphyrin
— Decreased serum ferritin
* In both iron deficiency and anemia of chronic
disease:
— Decreased plasma iron
— Decreased transferrin saturation
— Decreased marrow sideroblasts
— Elevated free erythrocyte protoporphyrin
— Decreased reticulocyte count
* Tests that help differentiate iron deficiency from
anemia of chronic disease:
— Iron-binding capacity
— Serum ferritin
— Reticuloendothelial iron stain in marrow

TREATMENT

GENERAL MEASURES
e [ron:

— Generally, no role for iron therapy unless there is
coexisting iron-deficiency anemia. However,
recent studies in patients with renal disease have
shown improved response to erythropoietin with
coadministration of parenteral iron.

e Recombinant human erythropoietin:

— Effective, but indications for use are still not
universally accepted

— Often used in chronic renal failure

—Has been used in inflammatory bowel disease,
with good results

— Should be used for more severe and symptomatic
anemia in which the underlying disease is likely to
be prolonged and difficult to treat

* Treatment should be directed at the underlying
disease process.

SPECIAL THERAPY

Transfusion of packed RBCs is sometimes indicated
intermittently in severe anemia with hemodynamic
compromise.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS
Patient Monitoring

Treatment of underlying disease process may promote
slow resolution of associated anemia. Hematocrit
increases ~6-8 weeks after start of recombinant
human erythropoietin therapy; continues to rise over 6
months.

COMPLICATIONS

If severe, patients may be transfusion dependent and,
thus, be at risk for complications associated with
packed RBC transfusions.

ADDITIONAL READING

* Ganz T, Nemeth E. Iron sequestration and anemia of
inflammation. Sem Hematology. 2009;46(4):
387-393.

e Ganz T. Molecular pathogenesis of anemia of
chronic disease. Pediatr Blood Cancer. 2006;
46:554-557.

* Goodnough LT, Skikne B, Brugnara C. Erythropoietin,
iron, and erythropoiesis. Blood. 2000,96:823-833.

CODES

ICD9

e 281.3 Other specified megaloblastic anemias not
elsewhere classified

e 283.0 Autoimmune hemolytic anemias

e 285.29 Anemia of other chronic disease

ICD10

e D53.1 Other megaloblastic anemias, not elsewhere
classified

 D59.1 Other autoimmune hemolytic anemias

* D63.8 Anemia in other chronic diseases classified
elsewhere

FAQ

» Q: Does anemia that is associated with a chronic
disease require further evaluation?

* A: If the anemia fits within the usual expectations
for the patient’s diagnosis, there is no need to
pursue further investigation, except in specific cases.
If there is an associated malignancy for which
marrow metastasis is possible, a bone marrow
aspirate and biopsy should be done. In conditions
with malabsorption, nutritional deficiencies, and
blood loss should be ruled out.
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ANICRYPTOCOCCAL INFECTIONS

Samir S. Shah

Q@ BASICS

DESCRIPTION

Cryptococcosis, an opportunistic fungal infection

caused by Cryptococcus neoformans, may involve
several organ systems, including the CNS, lungs,

bones, visceral organs, and skin.

EPIDEMIOLOGY

* Most pediatric infections occur in
immunocompromised hosts, including those with
malignancy, HIV, and solid organ or bone marrow
transplantation; 20% of infections requiring
hospitalization occur in normal hosts.

« There is no person-to-person spread of the infection.

Incidence

e Occurs in 5-15% of HIV-infected adults, usually
with CD4+ lymphocyte counts <50 cells/mm3.
Occurs in 0.8-2.3% of HIV-infected children. The
lower infection rate in children reflects their lower
exposure to sources of Cryptococcus neoformans.
The overall seroprevalence is 0% in neonates and
4.1% in school-age children, compared to 69% in
adults.

* 1-3% of solid-organ transplant recipients develop
Cryptococcus neoformans infections; typically
>1 year after transplantation.

GENERAL PREVENTION

¢ Most studies on prevention address HIV-infected
patients.

« Use of highly active antiretroviral therapy (HAART)
prevents most cases of cryptococcosis in
HIV-infected patients.

e Primary prophylaxis with fluconazole prevents

new-onset cryptococcal disease in HIV-infected

patients. However, primary prophylaxis is not
routinely recommended except for those with
limited access to HAART and those with high levels
of antiretroviral drug resistance.

Maintenance (suppressive) therapy after completion

of therapy for cryptococcal infection is

recommended for HIV-infected patients. In those
with low CD4+ lymphocyte counts, relapse rates
are 100% without maintenance antifungal therapy,

18-25% with amphotericin B or itraconazole, and

2-3% with fluconazole.

— Prophylaxis may be discontinued in patients
receiving HAART with CD4+ lymphocytes
>100/mm? and undetectable viral loads.

There is no consensus on the duration of fluconazole

suppressive therapy after treatment of

cryptococcosis in HIV-negative immunocompromised
patients. Most experts provide maintenance

(suppressive) antifungal therapy with fluconazole PO

(6 mg/kg/d) for at least 1 year after the completion

of acute treatment and then reassess its ongoing use

based on the level of current immunosuppression.
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PATHOPHYSIOLOGY

e Primary infection occurs through the inhalation of
aerosolized soil particles containing the yeast forms.
The skin and gastrointestinal tract are also portals of
entry.

* Protective immune response requires specific
T-cell-mediated immunity.

* CNS infection with Cryptococcus neoformans results
from hematogenous dissemination.

COMMONLY ASSOCIATED CONDITIONS
* Cryptococcus neoformans is the most common
cause of fungal meningitis in the US.

Disseminated infection occurs more commonly
among immunocompromised hosts.

Concurrent Pneumocystis carinii pneumonia was
detected in 13% of adults with cryptococcal
meningitis.

Pulmonary involvement is asymptomatic in up to
50% of cases, and disease may be either focal or
widespread.

Bone involvement occurs in 10% of cases of
disseminated cryptococcal infection.

Cutaneous involvement mimics acne-type eruptions
that ulcerate and results from hematogenous spread
of the organism or from direct extension of bone
infection.

@ DIAGNOSIS

HISTORY

e Cryptococcal meningitis may present as either an
indolent infection or acute illness.

* Symptoms of cryptococcal meningitis include
headache, malaise, and low-grade fever. Nausea,
vomiting, altered mentation, and photophobia are
less common. Stiff neck, focal neurologic symptoms
(e.q., decreased hearing, facial nerve palsy, or
diplopia), and seizures are rare.

e Primary pulmonary cryptococcal disease is not well
described in children because most cases are
disseminated at the time of diagnosis. 50% of adults
have cough or chest pain, and fewer have sputum
production, weight loss, fever, and hemoptysis.

* In immunocompromised hosts, the onset of infection
is more rapid and the course more severe.
Pulmonary involvement is minimal when
dissemination occurs quickly.

PHYSICAL EXAM

* None of the presenting signs of cryptococcal
infection are sufficiently characteristic to distinguish
it from other infections, particularly in
immunocompromised patients.

 CNS involvement: Nuchal rigidity, photophobia, and
focal neurologic deficits

e Respiratory tract involvement: Cough, tachypnea,
grunting, and subcostal or intercostal retractions.
Decreased breath sounds or dullness to percussion
may be present, or the lung exam may be normal.

* Cutaneous manifestations: Erythematous or
verrucous papules, nodules, pustules, acneiform
lesions, ulcers, abscesses, or granulomas. Lesions
can occur anywhere on the body, but are found
most often on the face and neck.
— Mucocutaneous findings are present in 10-15%

of cases of disseminated disease.

DIAGNOSTIC TESTS & INTERPRETATION

Lab

e Lumbar puncture: Diagnose cryptococcal

meningitis:

— CSF should be sent for cell count and differential;
protein; glucose; cultures for bacterial, fungal, and
viral pathogens; and cryptococcal antigen (India
ink stain is less commonly performed).

— Examination of the CSF reveals <500 WBC/mm?
(usually <100 WBC/mm3), mostly mononuclear
leukocytes, with minimal changes in protein. CSF
glucose is <50 mg/dL in ~65% of patients.

— Budding yeast are seen on India ink stain in 50%
of cases.

— CSF cultures are positive in ~90% of patients.

— The latex agglutination test for cryptococcal
polysaccharide antigen is specific, sensitive, and
rapid. Titers >1:4 suggest the diagnosis of
cryptococcal infection if appropriate controls (to
exclude the presence of rheumatoid factor or
other nonspecific agglutinins) are negative.

— HIV-infected patients with pneumonia and CD4+
T-lymphocyte counts <200 cells/mm? should be
evaluated with sputum fungal culture, blood
fungal culture, and a serum cryptococcal antigen
test. A lumbar puncture to exclude the possibility
of occult meningitis should be considered. If any
test is positive for Cryptococcus neoformans, then
a lumbar puncture should be performed to
exclude cryptococcal meningitis.

Blood culture and serum cryptococcal antigen titers:

Diagnose disseminated cryptococcal infection.

Serum cryptococcal antigen tests are positive in

>85% of patients with cryptococcal meningitis.

Sputum culture: Diagnose cryptococcal pneumonia.

Skin or bone biopsy: Diagnose cutaneous or

osteoarticular cryptococcal infection.

HIV testing: Evaluation for immunodeficiencies,

including HIV, is warranted in any patient with

Cryptococcosis.

CBC with differential: May reveal hypereosinophilia

(absolute eosinophil count >1,500/mm?)

Serum electrolytes: Detect hyponatremia, a

complication of cryptococcal meningitis.

Imaging

e Chest x-rays (anteroposterior and lateral): Nodules,
diffuse infiltrates, and pleural effusions may be seen
in cryptococcal pneumonia.

e Head CT or MRI: May demonstrate granulomatous
lesions (cryptococcomas; ~15% of patients with
meningitis) or elevated intracranial pressure. MRI
reveals dilation of perivascular spaces in almost half
the cases.
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DIFFERENTIAL DIAGNOSIS

e Although cryptococcosis occurs most commonly in
HIV-infected patients with low CD4+ lymphocyte
counts, the diagnosis warrants consideration in all
febrile immunocompromised children (e.g.,
solid-organ transplant, leukemia)

* Meningitis: Viruses and Mycobacterium tuberculosis

* Pneumonia: Other pulmonary mycoses, including
aspergillosis, histoplasmosis, and blastomycosis.
Also consider Mycoplasma pneumoniae and
Mycobacterium tuberculosis.

* Bone: Osteogenic sarcoma

e Cutaneous: Molluscum contagiosum, herpes simplex
virus infection, pyoderma gangrenosum, and
cellulitis

TREATMENT

ADDITIONAL TREATMENT

General Measures

e Clinical management depends on extent of disease

and immune status of the host.

Pulmonary and extrapulmonary disease,

HIV-negative, nontransplant:

— Normal hosts with isolated pulmonary nodules
may not need treatment if the serum cryptococcal
antigen is negative and the patient is
asymptomatic.

— Patients with symptoms, extensive pulmonary
disease, or evidence of extrapulmonary disease
require treatment.

— Fluconazole 6-12 mg/kg/d PO (max 400 mg) for
6—12 months for mild/moderate disease.
Alternate regimen: Itraconazole 4-10 mg/kg/d PO
(max 400 mg) for 6-12 months (monitor drug
levels); or amphotericin B 0.7-1 mg/kg/d PO for
3-6 months.

— Same as CNS for severe disease

— Maintenance therapy with fluconazole should be
considered for immunocompromised patients (see
"Prevention”).

CNS, HIV-negative, non-transplant:

— Induction/consolidation: Amphotericin B
(0.7-1 mg/kg/d) plus flucytosine (100-150 mg/
kg/d PO, divided g6h) for 4 weeks, then
fluconazole PO (10-12 mg/kg/d) for a minimum
of 8 weeks followed by maintenance therapy with
fluconazole PO (6 mg/kg/d) for 612 months.
Alternate induction/consolidation regimen:
Amphotericin B plus flucytosine for 6-10 weeks.

Pulmonary and extrapulmonary disease,

HIV-infected, or transplant:

— Fluconazole (PO) 6-12 months for mild/moderate
disease; same as CNS infection for severe disease.

— Consider surgical débridement for patients with
persistent or refractory pulmonary or bone lesions.

e CNS disease, HIV-infected or transplant:

— Induction/consolidation: Amphotericin B (IV) plus
flucytosine (PO) for at least 2 weeks, followed by
fluconazole PO (10—12 mg/kg/d) for at least
8 weeks; consider subsequent suppressive therapy
with fluconazole PO (6 mg/kg/d)

— Intrathecal amphotericin B is very toxic but may be
used in refractory cases.

— HIV-infected patients require continuation of
antifungal drugs indefinitely because of the high
recurrence rate of cryptococcosis.

— Liposomal amphotericin (5 mg/kg/d) or
amphotericin B lipid complex (5 mg/kg/d) IV may
be substituted for amphotericin B, especially in
patients with pre-existing renal dysfunction and
those receiving calcineurin inhibitors.

— Flucytosine is used only in combination with
amphotericin B and not as a single agent because
of the rapid emergence of drug resistance.

Voriconazole, a new triazole antifungal agent,

demonstrates excellent in vitro activity against

Cryptococcus neoformans but requires clinical study.

Caspofungin, a new echinocandin antifungal agent,

is not active against Cryptococcus neoformans.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

Patient Monitoring
* Because of the risk of relapse, patients should be
seen at 3-month intervals for 12—18 months
following treatment. Immunocompromised patients
should be evaluated every 2—3 months, even while
on suppressive therapy, to monitor clinically for
relapse.
Repeat lumbar punctures documenting a decrease in
CSF cryptococcal antigen and sterility of culture are
useful in evaluating response to treatment. During
therapy for acute meningitis, an unchanged or
increased titer of CSF antigen correlates with clinical
and microbiologic failure to respond to treatment.
Serum antigen titers are not helpful for this purpose.
Evaluate patients with cryptococcal meningitis for
neurologic sequelae.
e HIV-infected patients require suppressive antifungal
therapy (see "Prevention”).

PROGNOSIS

« Mortality is rare in patients with isolated pulmonary

or cutaneous disease.

In-hospital mortality is ~20% for cryptococcal

meningitis and ~8% for non-CNS cryptococcal

infections.

— In normal hosts with meningitis, poor prognostic
factors include serum or CSF cryptococcal titers
>1:32 or CSF WBC <20/mm3,

— In HIV-infected patients with meningitis, poor
prognostic factors include hyponatremia,
concomitant growth of Cryptococcus neoformans
from another site, increased intracranial pressure,
and any alteration of mental status.

Up to 40% of patients with cryptococcal meningitis

have residual neurologic deficits.

Relapse rates are high in HIV-infected patients (see

"Prevention”).

COMPLICATIONS

e Elevated intracranial pressure with meningitis.

e Pulmonary, cutaneous, and bone involvement may
occur (see "Associated Conditions”).

* In solid-organ transplant patients, those receiving
tacrolimus immunosuppression are less likely to
have CNS involvement and more likely to have skin,
soft tissue, or osteoarticular involvement.

ADDITIONAL READING

* Gonzalez CE, Shetty D, Lewis LL, et al.
Cryptococcosis in human immunodeficiency
virus-infected children. Pediatr Infect Dis J.
1996;15:796-800.

Joshi NS, Fisher BT, Prasad PA, et al. Epidemiology
of cryptococcal infection in hospitalized children.
Pediatr Infect Dis J. 2010;29:€91-e95.

Pappas PG, Perfect JR, Cloud GA, et al.
Cryptococcosis in human immunodeficiency
virus-negative patients in the era of effective azole
therapy. Clin Infect Dis. 2001;33:690-699.

Perfect JR, Dismukes WE, Dromer F, et al Clinical
practice guidelines for the management of
cryptococcal disease: 2010 update by the Infectious
Diseases Society of America. Clin Infect Dis.
2010;50:291-322.

CODES

ICD9
* 117.5 Cryptococcosis
e 321.0 Cryptococcal meningitis

ICD10
e B45.1 Cerebral cryptococcosis
e B45.9 Cryptococcosis, unspecified

FAQ

 Q: What are the sources of Cryptococcus in nature?

* A: Pigeon droppings and soil. Naturally acquired
infections occur in lower mammals, especially cats.
However, neither animal-to-human nor
human-to-human infections have been reported.

* Q: Should all children with Cryptococcus be
evaluated for immunodeficiency?

e A: Yes.
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ANKYLOSING SPONDYLITIS

Timothy Beukelman
Randy Q. Cron
Eric Hanson (5th edition)

Q@ BASICS

DESCRIPTION

An inflammatory arthritis that tends to be asymmetric
peripherally and involve the insertion of tendons and
ligaments and the sacroiliac joints and spine

EPIDEMIOLOGY
* Typically affects adolescent boys
* Much less common in blacks:

— HLA-B27 occurs in 70-90% of patients, and is
present in 8% of whites and 6% of blacks in the
general population.

Prevalence
~1/10,000 white boys

RISK FACTORS

Genetics

o HLA-B27 associated

« Usually a family history of a male relative with
disease

PATHOPHYSIOLOGY

Inflammatory synovitis of joints and calcification of the
anterior and posterior longitudinal ligaments of the
spine

ETIOLOGY
Idiopathic
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@ DIAGNOSIS

« Inflammatory back pain (better with exercise, not
relieved by rest) of insidious onset that has been
present for at least 6 weeks.

* Inactivity stiffness resulting in gelling of peripheral
joints and back

HISTORY
e Pain
e Family history

PHYSICAL EXAM

« Sacroiliac tenderness:
— Indicates site of inflammation

e Pain on direct palpation at insertion of Achilles
tendon and plantar fascia at calcaneal insertion
(location of entheses):
— Indicates site of inflammation

DIAGNOSTIC TESTS & INTERPRETATION
* Schober test of lumbar spine flexibility:

— Mark 15-cm span at mid-lower back at level of

iliac crest while patient is standing.

— Have patient flex back as far as possible.

— Re-measure span.

— Abnormal if <5 cm increase in span
Lab
CBC, erythrocyte sedimentation rate (ESR), HLA-B27,
rheumatoid factor (RF), and antinuclear antibody
(ANA) tests:
e ESR is occasionally not elevated.
* RF and ANA are typically negative.

Imaging

Sacroiliac views:

* Demonstrate evidence of pseudo-widening,
erosions, and/or sclerosis, with fusion being a late
finding. Because x-ray findings may take years to
develop in the presence of disease, MRI is
supplanting x-ray as the initial modality to assess SI
involvement in some centers.

DIFFERENTIAL DIAGNOSIS
* Caution:

— Over-diagnosis in HLA-B27—positive individuals in
whom other causes for joint swelling should be
considered

e Infection:

— Reactive arthritis caused by enteric pathogens or
Chlamydia species

— Whipple disease

— Intestinal-bypass—associated arthritis

— Discitis

— Pott disease

* Tumors:
— Osteoid osteoma
e Trauma:
— Traumatic injury causing lower back pain/spasm
— Herniated disc
* Metabolic:
— Ochronosis
« Congenital:
— Kyphosis
e Immunologic:
— Inflammatory bowel disease—associated
arthropathy
— Oligoarticular juvenile idiopathic arthritis
e Psychologic:

— Feigning lower back pain/stiffness
* Miscellaneous:

— Psoriasis-associated arthritis



ANKYLOSING SPONDYLITIS

TREATMENT

MEDICATION (DRUGS)
e NSAIDs:
— Naproxen
— Indomethacin
— Diclofenac
* Disease-modifying drugs:
— Sulfasalazine
— Methotrexate
— Leflunomide
— Tumor necrosis factor inhibitors

ADDITIONAL TREATMENT

General Measures

e Therapy may need to be lifelong.

o After initiation of therapy, should see some
improvement in stiffness, synovitis, and range of
motion over weeks to several months

Additional Therapies

Physical therapy:

* Physical therapy is an essential component of
treatment.

* Must encourage range-of-motion exercises and
avoid prolonged neck flexion.

SURGERY/OTHER PROCEDURES

In advanced cases, total hip replacement, C-spine
fusion, and/or spinal wedge osteotomy (the latter if
posture is severely affected).

ONGOING CARE

DIET
« Food intake should be good with NSAIDs.
* Ensure folate intake with methotrexate.

PATIENT EDUCATION

Activity:

o As tolerated. In cases of severe/advanced disease,
modify behaviors accordingly in consideration of
reduced spine flexibility and subsequent risk of
serious injury.

PROGNOSIS

Poor if disease remains active for 10 years or more

COMPLICATIONS
* Acute anterior uveitis
« Aortic insufficiency
* Worsening stiffness

e Ankylosis with risk of vertebral subluxation, fracture,

and nerve damage, including cauda equina
syndrome

e Acute or chronic eye pain

e Chest pain or shortness of breath

ADDITIONAL READING

* Colbert RA. Classification of juvenile
spondyloarthropathies: Enthesitis-related arthritis
and beyond. Nat Rev Rheumatol. 2010;6:477-485.

« Colbert RA. Early axial spondyloarthritis. Curr Opin
Rheumatol. 2010;22:603-607.

e Stoll ML, Lio P, Sundel RP, et al. Comparison of
Vancouver and International League of Associations
for rheumatology classification criteria for juvenile
psoriatic arthritis. Arthritis Rheum. 2008;59:51-58.

* Homeff G, Burgos-Vargas R. TNF-alpha antagonists
for the treatment of juvenile-onset
spondyloarthritides. Clin Exp Rheumatol.
2002;20(suppl 28):5137-5142.

Sherry DD, Sapp LR. Enthesalgia in childhood:
Site-specific tenderness in healthy subjects and in
patients with seronegative enthesopathic
arthropathy. J Rheumatol. 2003;30:1335-1340.
Tse SM, Laxer RM. Juvenile spondyloarthropathy.
Curr Opin Rheumatol. 2003;15:374-379.

Tse SM, Laxer RM, Babyn PS, et al. Radiologic
improvement of juvenile idiopathic
arthritis-enthesitis-related arthritis following
anti-tumor necrosis factor-alpha blockade with
etanercept. J Rheumatol. 2006;33:1186—1188.

CODES

ICD9
720.0 Ankylosing spondylitis

ICD10

* M08.1 Juvenile ankylosing spondylitis

e M45.9 Ankylosing spondylitis of unspecified sites in
spine

FAQ

e Q: Should HLA-B27 be checked routinely in boys
with back pain?

o A: Detection of HLA-B27 alone should not
precipitate an extensive workup because it is so
common in the normal healthy population. However,
the risk for developing a spondyloarthropathy is 16
times greater than in HLA-B27—-negative individuals.

* Q: Can affected individuals play contact sports?

e A: This is probably not a good idea because as the
spine fuses, the risk for fracture of the spine
(especially the cervical spine) increases. However,
children with milder forms of disease, such as
enthesitis related arthritis, should not be
discouraged.
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ANOMALOUS CORONARY ARTERY

Shellie M. Kendall
Geoffrey L. Bird (5th edition)

Q@ BASICS

DESCRIPTION

The anomalous coronary artery arises from the
pulmonary artery rather than the aorta. Most
commonly, the left coronary is the anomalous artery.

EPIDEMIOLOGY

Incidence

Veery rare anomaly. Occurs in 0.25% of congenital
heart disease.

Prevalence

The majority of patients present in infancy, at around
the age of 2 months. The literature contains case
reports of patients presenting as old as during the 4th
to 7th decades of life.

PATHOPHYSIOLOGY

* In the neonatal period, pulmonary artery pressure is
increased owing to elevated pulmonary vascular
resistance. Initially this elevated pulmonary artery
pressure provides antegrade flow from the
pulmonary artery through the anomalous coronary
artery. As pulmonary vascular resistance drops,
pulmonary artery pressure drops. When the diastolic
blood pressure in the pulmonary artery is lower than
the myocardial perfusion pressure (diastolic aortic
pressure), pulmonary runoff “steals” blood from the
myocardium, resulting in myocardial ischemia.

The fact that the left ventricle is perfused with
desaturated blood plays a less important role than
the overall perfusion-related imbalance between
myocardial oxygen demand and supply.

ETIOLOGY

* Abnormal septation of the conotruncus into the
aorta and pulmonary artery

e Persistence of the pulmonary buds and involution of
the aortic buds that will eventually form the
coronary arteries

* As-yet-unspecified genetic predisposition

52

@ DIAGNOSIS

HISTORY

* Typically presents with paroxysms of poor feeding,
pallor, tachypnea, and diaphoresis

* Irritability, crying, appearance of being in pain
(especially after meals)

« Congestive heart failure

e Can be asymptomatic

e Can be symptomatic in infancy and then gradually
improve (with the development of adequate
coronary collateralization)

e Older children and adults may have dyspnea,
syncope, or angina pectoris

* Sudden death

PHYSICAL EXAM

* Signs of congestive heart failure (e.g., cachexia,
tachycardia, tachypnea, lethargy, diaphoresis)

* Loud P, component of S

e Gallop rhythm

* Murmur of mitral regurgitation, or a continuous
murmur reminiscent of a coronary arteriovenous
fistula

« Diagnosis should be entertained in any infant
presenting with cardiomegaly or perplexing
cardiorespiratory symptoms.

DIAGNOSTIC TESTS & INTERPRETATION

Imaging

e Chest radiograph: Cardiomegaly, pulmonary edema

e Nuclear imaging: Thallium myocardial perfusion

imaging shows reduced uptake in ischemic regions.

Electrocardiography: Anterolateral infarct pattern in

an infant (Q in |, aVL, V4—Vg), abnormal R-wave

progression in precordial leads

Echocardiogram: Attachment of coronary artery to

pulmonary artery by 2-dimensional imaging. Doppler

interrogation shows flow passing from coronary

artery to great artery rather than vice versa.

— Dilation of the right coronary artery

— Left ventricular function impairment, wall motion
abnormalities, and dilation

— Mitral regurgitation

— Echogenic papillary muscles

Diagnostic Procedures/Other

e Cardiac catheterization: Angiographic and
hemodynamic parameters may correlate with degree
of cardiovascular dysfunction.
— Low cardiac output
— High left atrial filling pressures
— Pulmonary arterial hypertension

* Aortic root angiography shows passage of contrast
medium from normally connected right coronary
artery to the left coronary arterial system to the
pulmonary artery.

e Pulmonary artery angiogram shows reflux of
contrast medium into the left coronary artery and/or
a "negative wash-in" of unopacified blood flowing
from left coronary to pulmonary artery.

* Coronary CT angiography: Excellent diagnostic
modality for older patients with slower heart rates
allowing better resolution.

DIFFERENTIAL DIAGNOSIS

* Cardiomyopathy

* Mitral valve regurgitation

* Left ventricular failure from other causes
* Colic

e Bronchiolitis



ANOMALOUS CORONARY ARTERY

TREATMENT

ADDITIONAL TREATMENT

General Measures

The 1st priority is to safely institute supportive care
measures while expeditiously planning for surgical
intervention. Medical therapy alone has a very limited
role in the current era.

SURGERY/OTHER PROCEDURES

« Direct reimplantation of the left coronary artery into
the aorta using a button of pulmonary arterial tissue
and/or an extension-tube graft of anterior and
posterior pulmonary arterial wall tissue sewn into a
narrow cylinder to avoid tension, distortion, and
stenosis of the coronary

Creation of an aortopulmonary window and tunnel
that directs blood from aorta to the left coronary
ostium (Takeuchi procedure).

Ligation of the origin of the left coronary artery (to
prevent flow runoff into the pulmonary artery or
“steal") is less frequently used, even in very ill
infants.

Ligation of the origin of the left coronary artery and
reconstitution of flow with saphenous or internal
mammary graft is less frequently used in the current
era.

IN-PATIENT CONSIDERATIONS

Initial Stabilization

Attention to basic life support measures (airway,
breathing, and circulation) and prompt referral to a
pediatric cardiac center. An excess of procedures,
interventions, and manipulation is poorly tolerated by
this group of patients. Even with the full support of a
tertiary care center's experienced team, these
measures are fraught with peril.

ONGOING CARE

PROGNOSIS

* Untreated, 65-85% of those who present in infancy
will die before the age of 1 year, usually after

2 months of age (when pulmonary vascular
resistance falls).

Very few of those who present early improve
spontaneously.

Late results after surgery are excellent in many
centers. Hospital mortality in larger selected series of
these frequently moribund patients is <5%, with
very little subsequent attrition.

Mitral requrgitation usually improves after surgery
establishes a patent dual-coronary system, but this
may take 6—12 months to be fully realized.
Follow-up evaluation is warranted, as mitral
regurgitation may progress despite surgery, and
valve repair may be required later.

ADDITIONAL READING

o Azakie A, Russell JL, McCrindle BW, et al. Anatomic
repair of anomalous left coronary artery from the
pulmonary artery by aortic re-implantation: Early
survival, patterns of ventricular recovery and late
outcome. Ann Thorac Surg. 2003;75(5): 1535-1541.

e Dodge-Khatami A, Mavroudis C, Backer CL.
Anomalous origin of the left coronary artery from
the pulmonary artery: Collective review of surgical
therapy. Ann Thorac Surg. 2002;74(3):946-955.

e Keane JF, Lock JE, Fyler DC, eds. Nadas’ Pediatric
Cardiology. Philadelphia: WB Saunders; 2006.

* Lange R, Vogt M, Horer J, et al. Long-term results of
repair of anomalous origin of the left coronary artery
from the pulmonary artery. Ann Thorac Surg.
2007;83(4):1463-1471.

* Michielon G, Di Carlo D, Brancaccio G, et al.
Anomalous coronary artery origin from the
pulmonary artery: Correlation between surgical
timing and left ventricular function recovery. Ann
Thorac Surg. 2003;76(2):581-588, discussion 588.

e Pelliccia A. Congenital coronary artery anomalies in
young patients: New perspectives for timely
identification. / Am Coll Cardiol. 2001;37(2):
598-600.

CODES

ICD9
746.85 Coronary artery anomaly

ICD10

¢ Q24.5 Malformation of coronary vessels

e (025.8 Other congenital malformations of other
great arteries

FAQ

* Q: How do you differentiate crying from the
symptoms of myocardial ischemia from crying from
colic?

A: This is not easy, but clinical assessment should
manifest the signs of CHF, shock, and low cardiac
output, which are decidedly atypical for the usual
patient with colic. If the patient is still feeding, the
crying in patients with this lesion classically occurs
after meals, when blood is shunted to the liver and
intestines. This is not a highly sensitive finding, and
concern should lead to further objective evaluation.
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ANOREXIA NERVOSA

Candice P. Chen

Q@ BASICS

DESCRIPTION
DSM-IV criteria:

* Refusal to maintain body weight at or above a
minimally normal weight (i.e., weight loss or failure
to gain weight during a period of growth leading to
maintenance of body weight <85% of expected)

* Intense fear of gaining weight or becoming fat, even
though underweight

e Disturbance in the way in which one’s body weight,
shape, or size is perceived; undue influence of body
weight or shape on self-esteem; or denial of
seriousness of currently low body weight

« In postmenarchal females, amenorrhea

« Types: Restricting (no binge eating or purging) or
binge eating/purging

Reprinted with permission from the Diagnostic and

Statistical Manual of Mental Disorders, 4th ed., text

revision (Copyright 2000). American Psychiatric

Association.

EPIDEMIOLOGY

Prevalence

* Typically, adolescent girls or young women,
although 5-15% of cases are in male patients

* Estimated 0.5-1% of adolescents have an eating
disorder.

« Studies indicate that >50% of children and
adolescents presenting with a concern of an eating
disorder do not meet the full DSM-IV diagnostic
criteria but still require treatment.

RISK FACTORS

More prevalent in industrialized societies; occurs in

all US household income levels and major ethnic

groups.

« Dieting is a possible risk factor for the future
development of an eating disorder.

 Adolescents participating in activities that
emphasize maintaining a certain weight (e.g.,
gymnastics, ballet, ice skating, wrestling) are at
increased risk.

* Personality traits such as low self-esteem, difficulty
expressing negative emotions, difficulty resolving
conflict, and perfectionist tendencies are associated
with an increased risk.

Genetics

Family and twin studies indicate a genetic component.
A relative of a person with an eating disorder has a
10x greater lifetime risk of developing an eating
disorder.

GENERAL PREVENTION

When counseling on obesity, take care not to foster
overaggressive dieting. Help children and adolescents
build self-esteem while addressing their weight
concerns.

PATHOPHYSIOLOGY

* Physical manifestations are generally due to weight
loss and malnutrition. In an attempt to conserve
energy, the body becomes functionally hypothyroid
(euthyroid sick syndrome). Body temperature and
heart rate decrease. As cardiac function becomes
impaired, orthostasis and hypotension occur.
Reduced peripheral circulation causes hair thinning,
brittle nails, dry skin, and lanugo.
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* Hypothalamic hypogonadism results from
malnutrition and stress and causes delayed puberty
and amenorrhea. Decreased estrogen and
testosterone also contribute to osteoporosis.

* Electrolyte abnormalities generally develop as a
result of malnutrition. However, sodium
abnormalities may develop owing to dehydration or
excess water intake, and hypokalemia may develop
secondary to vomiting and/or laxative or diuretic use.

ETIOLOGY
Multifactorial including genetic, neurochemical,
psychodevelopmental, and sociocultural factors

COMMONLY ASSOCIATED CONDITIONS
* Depression

* Anxiety disorders

e Substance abuse

@ DIAGNOSIS

HISTORY

* Question: Have you ever weighed much less than

other people thought you should?

— Patients may try to hide their illness. A negative
response does not negate an eating disorder.

Question: What is the least amount you have

weighed in the past year?

— The reported weight, along with the current
height, should be used to calculate a body mass
index (BMI).

Question: Are you afraid of gaining weight?

— Patients will often report an intense fear of
gaining weight.

Question: How do you think you look?

— A patient's perceived body image is often
distorted. Perceived body image may be
significantly misaligned with reality.

Question in postmenarchal females: Have you ever

missed menstrual periods? Have you ever missed 3

inarow?

— 3 or more missed periods in a row is an indication
of amenorrhea.

Obtain a diet history, including 24-hour diet, history

of binge-eating, purging, food restrictions, or calorie

counting; use of diuretics, laxatives, diet pills, or

emetics; elimination history; exercise history (i.e.,

how much, intensity); menstrual history; substance

use.

PHYSICAL EXAM
* All patients should have a full physical exam with
special emphasis on:

— Vital signs, weight, height, BMI: Patient may have
bradycardia, hypotension, orthostasis, or
hypothermia; BMI is needed to determine if
weight is <85% expected.

— Physical and sexual growth and development:
Patient may be emaciated or have atrophic breasts
or delayed puberty.

— Cardiovascular system: May detect a cardiac
arrhythmia, murmur, or evidence of congestive
heart failure

— Dry skin, lanugo, thinning scalp hair, angular
stomatitis

— Salivary gland enlargement or Russell sign
(scarring on dorsum of hand): Suggests purging
behavior

— Muscular irritability or weakness: May occur with
severe malnutrition or use of an emetic

— Evidence of self-injurious behavior: May indicate
previous suicide attempts

All patients need dental exam for enamel erosion

and tooth loss due to purging behavior or

insufficient calcium intake, respectively.

DIAGNOSTIC TESTS & INTERPRETATION
Lab
e All patients with anorexia nervosa:

— Serum electrolytes, blood urea nitrogen/creatinine:
Most are normal, may show dehydration or
sodium or potassium abnormalities

— TSH; if indicated, free T4, T3: To rule out thyroid
disease

— CBC with differential: Mild anemia is common due
to iron or folate deficiency; WBC count is generally
low due to malnutrition.

— ESR: Generally low due to malnutrition

— AST, ALT, alkaline phosphatase: Occasionally
abnormal due to fatty liver

— Urinalysis: Evaluate specific gravity to assess for
dehydration that may be seen with purging or
diuretic use.

* Malnourished and severely symptomatic patients:

— Complement component 3a: May indicate
nutritional deficiencies when other markers are
within normal ranges

— Serum calcium, magnesium, phosphorous: May all
be low; in hospitalized patients follow
phosphorous daily to assess for refeeding
syndrome.

— Serum ferritin: May be low

— Electrocardiogram: May have bradycardia, ST-T
wave abnormalities with hypokalemia, increased
PR interval and 1st-degree heart block, prolonged
QTc

— 24-hour urine for creatinine clearance: Generally
low, normal may indicate azotemia

e Patients amenorrheic for >6 months:

— Dual-energy x-ray absorptiometry (DEXA) scan:
Evaluates bone density to determine risk of
compression fracture and bone loss

* Nonroutine assessments:

— Toxicology screen, if suspect substance use

— Serum amylase, fractionated for salivary gland
isoenzyme: If available, with vomiting, will be
elevated

— Serum LH, FSH, prolactin, if persistent amenorrhea
with normal weight: LH and FSH will generally be
low.

— B-HCG: Rule out pregnancy.

— Stool for guaiac, if suspected Gl bleed

— Stool or urine for bisacodyl, emodin, aloe-emodin,
and rhein, if suspected laxative abuse

DIFFERENTIAL DIAGNOSIS

* Oncologic: Brain tumor, other cancers

* Gastroenterologic: Inflammatory bowel disease,
celiac disease

* Endocrinologic: Diabetes mellitus, thyroid disease,
hypopituitarism, Addison disease

e Psychiatric: Depression, obsessive-compulsive
disorder, substance abuse

e Other chronic diseases or infections

* Superior mesenteric artery syndrome (can also be a
consequence of eating disorder)



ANOREXIA NERVOSA

TREATMENT

MEDICATION (DRUGS)

Medications should be used in conjunction with
nutritional and psychosocial treatment, not as the
primary or sole modality of treatment. If possible,
defer medications until weight has been restored.

* Antidepressants to treat persistent depression or
anxiety:

— SSRIs have the most evidence for efficacy.

— Do not use bupropion in patients with eating
disorders because of an increased risk of seizures
in patients with eating disorders.

— Avoid tricyclic antidepressants and MAOIs owing
to potential lethality and toxicity with overdose.

e Consider 2nd-generation and low-potency
antipsychotics for select patients with severe
symptoms such as severe resistance to gaining
weight, severe obsessive thinking, and/or disease
denial that approaches delusional status.

ADDITIONAL TREATMENT
Psychosocial treatment:

* Goals: Understand and change behaviors and
attitudes related to eating disorder, improve
interpersonal and social functioning, address
comorbid psychopathology

e Psychotherapy: Individual, family, group. Evidence
suggests outcomes are better for family therapy
than individual therapy for adolescents.

ISSUES FOR REFERRAL

The treatment of anorexia generally involves a
multidisciplinary team, including a pediatrician, a
nutritionist, and a psychiatrist. In some areas, patients
may also be referred to pediatricians who specialize in
eating disorders.

IN-PATIENT CONSIDERATIONS
Admission Criteria
Criteria for inpatient hospitalization:

* Weight <75% ideal body weight or weight loss
despite treatment; food refusal; body fat <10%;
daytime heart rate <50 bpm; nighttime heart rate
<45 bpm; systolic blood pressure <90 mm Hg;
orthostatic hypotension; temperature <96°F;
arrhythmia

* Additional factors to consider: Suicidality, other
psychiatric disorders requiring hospitalization,
severe substance use disorder, uncontrolled
vomiting, hematemesis, weight close to previous
weight where patient became medically unstable

Discharge Criteria

Patient is medically stable. Evidence indicates that
patients who reach 90% of their recommended
average body weight before discharge have lower
readmission rates.

ONGOING CARE

DIET
Nutritional treatment:

e Goals: Restore weight, normalize eating patterns,
achieve normal perceptions of hunger and satiety,
correct malnutrition

Establish target weight and rate of weight gain:
Goal is weight at which menstruation is restored or
normal physical and sexual development resume.
Usually begin intake at 30—40 kcal/kg/d, may
increase to 70-100 kcal/kg/d. Weight gain goal
0.25-1 kg/wk is realistic.

In severely malnourished patients, avoid

refeeding syndrome by starting slowly, generally
1,000-1,600 kcal/d, increasing by 200-400 kcal/d.
Reserve NG feeds for patients with extreme difficulty
recognizing their iliness, those refusing treatment, or
those with eating-associated guilt.

Evaluate and treat Gl symptoms including
constipation, bloating, and abdominal pain. Stool
softeners and polyethylene glycol are treatments of
choice. Avoid stimulant laxatives.

Add vitamin and mineral supplements (e.g.,
phosphorous, calcium); may require acute
supplementation.

When desired weight is achieved, calculate ongoing
caloric intake based on weight and activity (usually
40-60 kcal/kg/d).

PATIENT EDUCATION

Help limit physical activity and caloric expenditure if
exercise is a significant component of the patient's
illness.

PROGNOSIS

Adolescent outcomes are better than adult outcomes.
One study following adolescents hospitalized for
anorexia nervosa showed 86.3% with partial or
complete recovery at 10—15-year follow-up. However,
the median time to partial recovery was 57.4 months.

COMPLICATIONS

e Fluid and electrolyte imbalances

* Rapid refeeding of severely malnourished patients
(refeeding syndrome) can cause hypophosphatemia,
leading to cardiac failure, stupor and coma, and
hemolytic anemia.

e Cardiovascular: ECG abnormalities (conduction

abnormalities are thought to be the most common

proximal cause of death), pericardial effusion; and

use of ipecac (an emetic no longer available) was

associated with irreversible myocardial damage and

diffuse myositis

Gl: Delayed gastric emptying, slow GI motility,

bloating, constipation, fatty liver,

hypercholesterolemia from abnormal lipoprotein

metabolism, and esophagitis or Mallory-Weiss tears

from chronic vomiting

Endocrine: Euthyroid sick syndrome, amenorrhea,

osteopenia, growth retardation (may have

permanent effects in younger patients)

* Renal: Increased risk of renal stones, polyuria due to
abnormal vasopressin secretion; in refeeding, 25%
develop peripheral edema due to increased renal
sensitivity to aldosterone.

* Hematologic: Anemia, leukopenia,
thrombocytopenia

* Neuropsychologic: Cortical atrophy, apathy, poor
concentration, cognitive impairment, seizures,
peripheral neuropathy

ADDITIONAL READING

* American Academy of Pediatrics Committee on
Adolescence. Identification and management of
eating disorders in children and adolescents.
Pediatrics. 2010;126(6):1240—1253.

* American Psychiatric Association. Treatment of
patients with eating disorders, 3rd ed. Am J
Psychiatry. 2006;163(7 Suppl):4-54.

e Becker AE, Grinspoon SK, Klibanski A, et al. Eating
disorders. N Engl J Med. 1999;340:1092—1098.

e Zimmerman M. Interview guide for evaluating
DSM-IV psychiatric disorders and the mental status
examination. East Greenwich, RI: Psych Production
Press; 1994.

See Also (Topic, Algorithm, Electronic

Media Element)

* National Eating Disorders Association
(www.nationaleatingdisorders.org)

« National Association of Anorexia Nervosa and
Associated Disorders (www.anad.org)

CODES

ICD9
307.1 Anorexia nervosa

ICD10

e F50.00 Anorexia nervosa, unspecified

* £50.01 Anorexia nervosa, restricting type

 F50.02 Anorexia nervosa, binge eating/purging type

FAQ

e Q: What is the expected inpatient treatment
duration?

e A: Duration of hospitalization varies; average is
~5-6 weeks.

e Q: When may the patient return to school?

* A: Generally, weight should be >85% of expected,
the student should be medically stable, and the
health professional should work with the school
administration to ensure a suitable treatment
program.

* Q: When may the athlete return to play?

* A: Generally, when weight is >85% of expected,
the patient is medically stable, and a suitable
treatment plan is in place.
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ANTHRAX

Andrew P. Steenhoff

Q@ BASICS

DESCRIPTION

Bacillus anthracis is a spore-forming, Gram-positive
rod that can cause acute infection (anthrax) in humans
and animals.

GENERAL PREVENTION

« Antibiotics are effective against germinating Bacillus
anthracis but not against the spores. Therefore, if
prophylactic antibiotics are stopped prematurely,
remaining spores can cause disease when they
germinate. This phenomenon of delayed-onset
disease does not occur with cutaneous or
gastrointestinal exposures.

Where the threat of transmission of Bacillus
anthracis spores is deemed credible,
decontamination of skin and potential fomites (e.g.,
clothing) may be considered to reduce the risk for
cutaneous and gastrointestinal forms of the disease.
Anthrax vaccine absorbed (AVA) is the only licensed
human anthrax vaccine in the USA. Primary
vaccination consists of subcutaneous injections at 0,
2, and 4 weeks, and 3 booster vaccinations at 6, 12,
and 18 months. Annual booster injections are
required to maintain immunity. The most common
adverse event is injection-site discomfort (e.g.,
edema, pain, local hypersensitivity).

ALERT

Pulmonary disease caused by anthrax is a
hemorrhagic mediastinitis with pleural effusions and
not a bronchopneumonia.

EPIDEMIOLOGY

Incidence

* Anthrax is primarily zoonotic. Most naturally
acquired anthrax infections are cutaneous (95%).
Inhalational (5%) and Gl (< 1%) forms are
particularly rare.

e Prior to October 2001, only 18 cases of inhalational
anthrax were reported in the USA during the 20th
century.

¢ No human-to-human spread of inhalational anthrax
has been reported.

* Rare cases of human-to-human transmission of
cutaneous anthrax have been reported after direct
contact with infected skin lesions.

 Anthrax has been used as an agent of bioterrorism.

PATHOPHYSIOLOGY
e After inhalation, wound inoculation, or ingestion,
Bacillus anthracis spores infect macrophages,
germinate, and proliferate.
— Proliferation occurs at the site of infection and in
regional lymph nodes.
— Replicating bacteria release toxins, leading to
edema, hemorrhage, and necrosis.
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* Incubation period depends on the route of

transmission.

— Inhalational anthrax: Infection requires inhalation
of >8,000 spores; incubation period is 2-60 days.

— Cutaneous anthrax: Spores enter a cut or abrasion
in the skin; incubation period is 1-12 days.

— Gastrointestinal anthrax: Spores are ingested in
undercooked, infected meat; incubation period is
1-7 days; infection occurs in the upper
(oropharyngeal lesions) or lower (intestinal
lesions) Gl tract.

Hematogenous spread of the bacteria causes

infection at other sites, including the CNS, liver,

spleen, and kidney.

COMMONLY ASSOCIATED CONDITIONS
If anthrax is intentionally released, physicians must be
alert for diseases caused by other potential biologic
warfare agents (e.q., plague, tularemia, Q fever,
smallpox, and botulism).

@ DIAGNOSIS

SIGNS AND SYMPTOMS
HISTORY
* Inhalational anthrax:
— Clinical presentation is a 2-stage illness.
— Initial symptoms are nonspecific and last
1-3 days. They include low-grade fever, dry cough,
headache, vomiting, chills, weakness, abdominal
pain, and substernal discomfort. This stage may
be followed by a brief period of apparent recovery.
— 2nd-stage symptoms develop abruptly 2-5 days
later: fever, hemoptysis, dyspnea, chest pain, and
profuse diaphoresis. Death may occur within
1-2 days.
* Cutaneous anthrax:
— Painless lesions develop on affected areas soon
after exposure.
— Systemic symptoms of fever, malaise, and
headache may occur.
* Gl anthrax:
— Oropharyngeal form causes sore throat,
dysphagia, and fever.
— Intestinal form also causes nausea, vomiting,
anorexia, severe abdominal pain, and bloody
diarrhea.

PHYSICAL EXAM

e (Clinical presentation of anthrax in children is varied;
rapid diagnosis and effective treatment require
recognition of the broad spectrum of clinical
presentations

Inhalational anthrax:

— Tachypnea, hypoxia, cyanosis

— Stridor, rales, signs of pleural effusion

— Hemoptysis, hematemesis, melena

* Cutaneous anthrax:
— Initial painless, pruritic macule or papule enlarges
into a 1-3-cm round ulcer by the second day.
— 1-3-mm vesicles with clear or serosanguineous
fluid surround the ulcer.
— A painless, depressed, black eschar follows, often
with extensive local edema.
— Over 1-2 weeks, the eschar dries, loosens, and
falls off, occasionally with scarring.
— Painful, regional lymphadenopathy may occur.
* Gl anthrax:
— Unilateral oral or esophageal ulcers, cervical
lymphadenopathy
— Cecal or terminal ileal ulcers (Intestinal anthrax
progresses to massive ascites and acute
abdomen.)
« Disseminated anthrax (potential complication of any
of the above forms of anthrax):
— Sepsis syndrome: Tachycardia, hypotension, septic
shock
— Meningitis: Meningismus, delirium, obtundation

DIAGNOSTIC TESTS & INTERPRETATION

Lab

e Gram-stain smear and culture from vesicular fluid:
— Diagnose cutaneous anthrax
— Gram stain reveals large, Gram-positive,

boxcar-shaped bacilli.

— Capsule is visible on polychrome methylene blue
stain.

— Bacillus anthracis grows readily on blood agar.

e Anthraxin skin test:

— Measures anthrax cell-mediated immunity

— Itis positive in 80% of patients within 72 hours of
infection and in >95% of cases within 3 weeks.

— The test was positive in 72% of patients
> 16 years after recovery.

* Serologic enzyme-linked immunosorbent assay
(ELISA):

— Measures antibodies to the lethal and edema
toxins of Bacillus anthracis

— Positive if a single acute-phase titer is >1:32 or if
there is a fourfold or greater rise between acute
and convalescent titers collected 4 weeks apart

e Polymerase chain reaction, immunohistochemical
staining

* Nasopharyngeal swab or induced respiratory
secretion culture:

— Used for epidemiologic investigation

— The sensitivity, specificity, and predictive value of
nasal swab testing are unknown; therefore, this
test should not be used to guide the use of
postexposure prophylactic antibiotics.

* Blood culture: Patients with cutaneous anthrax may
have bacteremia with Bacillus anthracis even
without significant signs of systemic disease.

* CBC

e Serum electrolytes, glucose, and calcium:

— Hypokalemia, acidosis, hypoglycemia, and
hypocalcemia occurred during experimental
anthrax infection in animals.

— Hemorrhagic meningitis
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Imaging

Chest X-ray (or chest CT scan):

e Inhalational anthrax causes a hemorrhagic
mediastinitis.

e X-ray shows a widened mediastinum and pleural
effusions.

* No infiltrates are present.

DIFFERENTIAL DIAGNOSIS

* The prodromal illness of inhalational anthrax may
resemble a lower respiratory tract infection,
although upper respiratory infection symptoms are
characteristically absent.

Patients with inhalational anthrax may have a
widened mediastinum on chest radiograph which
may resemble an aortic aneurysm or bacterial
mediastinitis.

Necrotic skin lesions may resemble plague,
tularemia, ecthyma gangrenosum, and brown
recluse spider bite.

Gl anthrax may be confused with other infectious
causes of enteritis (e.g., Shigella, Salmonella,
Yersinia, Campylobacter, enterohemorrhagic
Escherichia coli, Clostridium difficile, colitis),
intussusception, Meckel diverticulum, and
inflammatory bowel disease.

TREATMENT

GENERAL MEASURES
Direct physical contact with a substance alleged to be
anthrax:

 Wash exposed skin and articles of clothing with
soap and water.

* Administer postexposure prophylaxis until the
substance is proved not to be anthrax.

* Contact the public health department or the Centers
for Disease Control and Prevention (CDC).

MEDICATION (DRUGS)

* Postexposure prophylaxis: Ciprofloxacin 15 mg/kg

(up to 500 mg) or doxycycline 2 mg/kg (up to 100

mg) or levofloxacin 8 mg/kg (up to 250 mg) PO

b.i.d. for 60 days.

(Pediatric: Use ciprofloxacin for initial prophylaxis.

Switch to amoxicillin or penicillin if susceptibility

testing permits.)

Treatment:

— For all forms of anthrax, begin with IV therapy and
switch to oral therapy when clinically appropriate.
Treat for 60 days (IV and PO combined).

— Inhalational or gastrointestinal anthrax:
Ciprofloxacin 15 mg/kg (up to 400 mg) or
doxycycline 2 mg/kg (up to 100 mg) IV q12h plus
clindamycin or rifampin

— Cutaneous anthrax: Ciprofloxacin or doxycycline
IV. (Pediatric: Begin therapy with ciprofloxacin
[plus clindamycin or rifampin for
inhalational/gastrointestinal anthrax] and convert
to penicillin G IV if susceptibility testing permits
and when clinical improvement is documented.)

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS
PROGNOSIS
* Inhalational anthrax:

— Case fatality rates were previously estimated to be
>85% after symptoms develop. However, early
use of appropriate antibiotic therapy appears to
improve survival.

— Survival rate is higher if symptoms develop
>30 days after exposure.

e Cutaneous anthrax

— Case fatality rate is 20% without antibiotic

treatment and < 1% with antibiotic treatment.
* Gl anthrax: Case fatality rate is 25-60%.

COMPLICATIONS

* Antibiotic therapy of cutaneous anthrax limits the
likelihood of developing systemic symptoms but
does not change the course of the eschar formation.

e Systemic dissemination of inhalational, cutaneous,
or gastrointestinal anthrax may lead to sepsis,
meningitis, and death.

ADDITIONAL READING

* Alexander JJ, Colangelo PM, Cooper CK, et al.
Amoxicillin for postexposure inhalational anthrax in
pediatrics rational for dosing recommendations.
PIDJ. 2008;27:955-957.

e Bravata DM, Holty JE, Wang E, et al. Inhalational,
gastrointestinal, and cutaneous anthrax in children:
A systematic review of cases: 1900 to 2005. Arch
Pediatr Adolesc Med. 2007;161(9):896-905.

* Centers for Disease Control. Update: Investigation
of bioterrorism-related anthrax and interim
guidelines for exposure management and
antimicrobial therapy, October 2001.

« Centers for Disease Control. Use of anthrax vaccine
in the United States: Recommendations of the
Advisory Committee on Immunization Practices
(ACIP). MMWR Morb Mortal Wkly Rep. 2000;
49(RR-15):1-20. MMWR Morb Mortal Wkly Rep.
2001;50(42):909-919. Erratum in: MMIWR Morb
Mortal Wkly Rep. 2001;50(43):962.

e Kyriacou DN, Adamski A, Khardori N. Anthrax: From
antiquity and obscurity to a front-runner in
bioterrorism. Infect Dis N Am. 2006;20:227-251.

e Li F, Nandy P, Chien S, et al. Pharmacometrics-
based dose selction of levofloxacin as a treatment
for postexposure inhalational anthrax in children.
Anticrobial Agents Chemotherapy. 2010;54:
375-379.

e Scorpio A, Blank TE, Day WA, et al. Anthrax
vaccines: Pasteur to the present. Cell Mol Life Sci.
2006;63:2237-2248.

« Stocker JT. Clinical and pathological differential
diagnosis of selected potential bioterrorism agents
of interest to pediatric health care providers. Clin
Lab Med. 2006;26:329-344.

MISCELLANEOUS
Infection control:

* Immediately notify the hospital epidemiologist,
infection control department, or local health
department of suspected cases.

No data suggest that patient-to-patient
transmission of inhalational anthrax occurs.
Standard barrier isolation precautions are
recommended for all hospitalized patients with all
forms of anthrax infection. High-efficiency
particulate air-filter masks or other measures for
airborne precautions are not indicated.

There is no need to immunize or provide prophylaxis
to patient contacts unless they, like the patient,
were exposed to the aerosol.

If anthrax is used as a bioweapon, spores may be
detected on environmental surfaces. Inhalational
anthrax is unlikely to be caused by secondary
aerosolization of these spores.

CODES

ICD9

e 022.0 Cutaneous anthrax
e 022.1 Pulmonary anthrax
* 022.9 Anthrax, unspecified

ICD10

e A22.0 Cutaneous anthrax
e A22.1 Pulmonary anthrax
* A22.9 Anthrax, unspecified

FAQ

* Q: Does the government have a plan in place if
there were mass exposure to anthrax?
e A: Yes. Under emergency plans, the federal
government would ship appropriate antibiotics from
its stockpile to wherever they are needed.
Q: Should individuals ask their physicians to write a
prescription for ciprofloxacin (or other antibiotic) so
they have prophylaxis available?
A: No. Ciprofloxacin and other antibiotics should not
be prescribed unless there is a clearly indicated
need. In addition, indiscriminate prescribing and
widespread use of ciprofloxacin could hasten the
development of drug-resistant organisms.
Q: Can a person get screened or tested for anthrax?
A: No screening test is available to determine
whether anthrax exposure has occurred. The only
way exposure can be determined is through a public
health investigation.
Q: What are the clues to differentiate pulmonary or
inhalational anthrax from RSV in children?
A: Children with pulmonary anthrax display a high
WCC with left shift compared to the relatively
normal WCC of those with RSV. Blood O; levels may
be severely depressed in inhalational anthrax.
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APLASTIC ANEMIA

Alexis Teplick
Janel L. Kwiatkowski (5th edition)

Q@ BASICS

DESCRIPTION

A heterogeneous disorder within the bone marrow
failure syndromes

e Characterized by a marked decrease or absence of
blood precursors in the bone marrow and peripheral
pancytopenia. The disorder exists in both acquired
and congenital forms.

EPIDEMIOLOGY

Incidence

¢ Annual incidence of 2 new cases per 1 million in US
and Europe

« Incidence in Asia is ~3-fold higher than in West,
likely owing to environmental exposures or
infectious agents.

e ~80% of cases are acquired, and 20% of cases are
due to inherited bone marrow failure syndromes.

Prevalence

* Two major age peaks: 15-25 years and >60 years

¢ Male = female in acquired cases; males may be
slightly overrepresented in hereditary cases.

RISK FACTORS

Genetics

* Acquired cases have been associated with specific
histocompatibility antigens (human leukocyte
antigen-DR2 twice as frequent in aplastic anemia
patients as in the unaffected population), as well as
with polymorphisms in genes encoding cytokines
and with upregulation of the transcription factor
T-bet.

* May be associated with heritable conditions
including Fanconi anemia, dyskeratosis congenita,
and others

PATHOPHYSIOLOGY

* An inciting event, such as infection or medication,
provokes an aberrant immune response with
oligoclonal expansion of cytotoxic T lymphocytes.

« Aberrant cytokine production by T lymphocytes
suppresses hematopoietic cell proliferation and
triggers apoptosis of CD34— progenitor cells.

o This results in a marked reduction in the number of
hematopoietic stem cells (CD34+-).

« Stromal (supporting) cells within the bone marrow
microenvironment are usually normal.

ETIOLOGY
* Acquired:

— Idiopathic (70% of cases)

— Idiosyncratic drug side effects (e.g.,
chloramphenicol, nonsteroidal anti-inflammatory
drugs, antiepileptics, quinacrine, cimetidine)

— Hepatitis (usually non-A, non-B, and non-C)

— HIV-1, EBV, human herpes virus-6, CMV

— Chemicals/toxins such as insecticides
(dichlorodiphenyltrichloroethane [DDT],
parathion); benzene, carbon tetrachloride

— Radiation

— Malnutrition: Kwashiorkor, marasmus, anorexia
nervosa

— Paroxysmal nocturnal hemoglobinuria (PNH)

— Pregnancy

— Autoimmune mechanisms

— Preleukemia, myelodysplastic syndrome (MDS)
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* Congenital:
— Fanconi anemia
— Dyskeratosis congenita
— Shwachman-Diamond syndrome
— Reticular dysgenesis
— Amegakaryocytic thrombocytopenia
— Familial

@ DIAGNOSIS

HISTORY
* Evidence of bone marrow failure:

— Pallor, lethargy, easy fatigue, weakness, and loss
of appetite are signs of anemia. These may not be
noticed by patient/parent owing to slow onset of
anemia (with compensation).

— Petechiae, easy and excessive bruising, prolonged
epistaxis, gingival bleeding, hematuria, and bloody
stools are signs/symptoms of thrombocytopenia.

— Infections that do not respond to antibiotics, oral
ulcers, and gingival hyperplasia may be signs of
neutropenia.

* Evidence of cause:

— Drug or toxin exposure (although usually not
identified)

— History of hepatitis, jaundice, or other viral
infections

PHYSICAL EXAM

e Cachexia suggests another etiology, such as
malignancy.

Excessive bruising, petechiae, and pallor as signs of
severe thrombocytopenia and anemia. Skin hyper-
or hypopigmentation may be seen with Fanconi
anemia.

Oral mucosal ulcerations and bleeding, thrush,
palatal petechiae, and gingival hypertrophy as signs
of neutropenia and thrombocytopenia

Tachycardia and systolic ejection murmur from
anemia

Lymphadenopathy and hepatosplenomegaly suggest
acute leukemia/malignant process and are not
associated with aplastic anemia.

Perianal ulcerations/infection from neutropenia
Skeletal anomalies and dysmorphic features may be
signs of Fanconi anemia.

Classic triad of dyskeratosis congenita includes
dystrophic nails, lacy reticular pigmentation, and
oral leukoplakia (75% of patients with DC will have
at least one of these).

DIAGNOSTIC TESTS & INTERPRETATION
Lab
To confirm the diagnosis:

e CBC with differential and reticulocyte count

— Severe aplastic anemia (at least 2 of the
following)
o Granulocyte count <500/mm3
o Platelet count <20,000/mm?
o Reticulocyte count (corrected for hematocrit)

<1%

— Very severe aplastic anemia, as above but
granulocyte count <200/mm3

— Mild or moderate aplastic anemia (hypoplastic
anemia), less severe cytopenias

« Supplemental laboratory studies: Liver function tests;
hepatitis A, B, and C antibody panel; viral serologies
(e.g., Epstein-Barr virus, parvovirus B19 [IgG and
IgM], varicella zoster virus, cytomegalovirus, human
immunodeficiency virus, human herpes virus-6)

To exclude other causes:

* Bone marrow aspirate for chromosomal analysis to
rule out MDS, acute leukemia

* Diepoxybutane chromosome breakage study (on
peripheral blood) for Fanconi anemia

* Flow cytometry performed on red cells and
granulocytes to exclude PNH

e Telomere length profile to evaluate for dyskeratosis
congenita (telomere length extremely short in this
disorder)

* Red cell folate and vitamin By levels to detect
deficiency causing pancytopenia with macrocytosis

Imaging

Usually not needed. Magnetic resonance imaging of

thoracic and lumbar spine will show increased fatty

infiltration of marrow space; helpful when bone
marrow aspirate shows patchy cellularity.

Diagnostic Procedures/Other

Bone marrow aspirate and biopsy
Pathological Findings

Bone marrow aspirate and biopsy in severe aplastic
anemia marrow will be hypocellular with fatty
infiltration, <25% cellularity on biopsy.

DIFFERENTIAL DIAGNOSIS

* Acute leukemia

* MDS

* PNH

« Folate or By, deficiency (macrocytic anemia)

e Acute drug reaction with bone marrow suppression

* Acute infection (viral) with bone marrow suppression
(e.g., HIV-1, cytomegalovirus, parvovirus B19, EBV)

 Marrow infiltration by malignant tumors (e.g.,
non-Hodgkin lymphoma, neuroblastoma)

* Hemophagocytic lymphohistiocytosis (i.e., familial
erythrophagocytic lymphohistiocytosis)

TREATMENT

MEDICATION (DRUGS)

First Line

Antithymocyte globulin (ATG) and cyclosporine are
1st-line medications for treatment of severe aplastic
anemia in those without an HLA-identical sibling
donor.

Second Line

For refractory aplastic anemia:

* Repeat course of ATG/cyclosporine

« Stem cell transplantation from unrelated donor

* High-dose cyclophosphamide

e Alemtuzumab (a humanized monoclonal antibody

specific for CD52, which is present on lymphocytes)
is in clinical trials.
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ADDITIONAL TREATMENT

General Measures
* Bone marrow transplantation:

— Treatment of choice for patients <40 years of age
with severe aplastic anemia and human leukocyte
antigen-identical sibling as marrow donor

— Transplant early; minimize supportive transfusions.

— Alternative donor bone marrow transplantation
should be used only for patients who have failed
immunosuppressive therapy.

— Peripheral blood stem cell and umbilical cord
blood regimens are currently being tested.

* Immunosuppressive therapy:

— ATG and cyclosporine. Growth factors (G-CSF or
granulocyte macrophage colony-stimulating
factor) are often given if severely neutropenic,
although addition of growth factors has not been
shown to improve survival.

— High-dose cyclophosphamide without bone
marrow transplantation. This treatment was
associated with a greater number of early deaths
from infection than was treatment with
antithymocyte globulin/cyclosporine.

* Androgens:

— Used for the treatment of Fanconi anemia

— Effective in moderate and mild aplastic anemia,
particularly if anemia is the most significant
cytopenia

e Supportive therapy:

— Transfusion support: Family donors should not be
used (to avoid alloimmunization); use CMV-safe,
irradiated, leukodepleted products; minimize
number of transfusions.

— Infectious disease support: Pan culture and
institute broad-spectrum parenteral antibiotics for
fever/neutropenia; antifungal therapy for
persistent fevers. Adding G-CSF may lead to more
rapid rise in neutrophil counts, although there are
some reports of increased clonal transformation.
Maintain good hand washing and oral hygiene.
Avoid rectal temperatures. Long-term prophylactic
antibiotics are not recommended.

IN-PATIENT CONSIDERATIONS

Initial Stabilization

* Broad-spectrum antibiotics for febrile neutropenic
patients; consider antifungal therapy for patients
with prolonged fevers.

* Platelet transfusions for bleeding; maintain platelet
count >10,000/mm?3 in nonbleeding
adolescent/adult patients (single-donor units,
irradiated, leukocyte depleted)

* Red cell transfusions in severely anemic patients
should be given slowly, to prevent congestive heart
failure (unless anemia is acute and due to blood loss
rather than lack of production). Use irradiated,
leukocyte-depleted, cytomegalovirus-safe red cell
product from unrelated donors.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS
Patient Monitoring
* Time to recovery: Response to medical therapy is not
immediate, but most responses to medical therapy,
with some degree of blood count recovery, occur
within 3 months of treatment. Hematologic recovery
may be incomplete, and some patients may remain
cyclosporine dependent.
Signs of recovery include normalization of mean
corpuscular volume (MCV) and increasing
reticulocyte, neutrophil, and monocyte counts. Full
platelet recovery may take months.
e Other:
—8-15% risk of MDS and/or myeloid leukemia at
10 years. May be lower in children
— 15% risk of PNH at 5 years. May be lower in
children
— Risk of relapse or development of clonal bone
marrow disorders is higher in patients treated
with immunosuppression than in those treated
with stem cell transplantation.

DIET
Avoid raw fish and undercooked meats in neutropenic
patients.

PROGNOSIS

* In patients with severe aplastic anemia, 80-90%
mortality at 2 years if untreated

* Bone marrow transplant from human leukocyte
antigen-identical sibling donor:

—79% overall survival in children

— 80-90% survival at 5 years for the young,
uninfected, and minimally transfused patient

* Bone marrow transplant from human leukocyte
antigen—identical unrelated donor: 30-55% survival

(due to older population, frequent graft rejection,

more severe graft-versus-host disease, infection from

delayed engraftment with prolonged neutropenia)
* Immunosuppressive therapy:

— 60-80% response rate (initial treatment)

— Higher response rate in children
e Factors associated with poor outcome:

— Bleeding at presentation

— Severe pancytopenia (absolute neutrophil count
<200/mm?, platelet <20,000/mm?)

— Prolonged pancytopenia (> 1 month)

— Active infection at diagnosis

e Relapse:

— Risk of relapse is 30-40% at 5 years; many
respond to salvage therapy.

— Salvage therapy: 2nd course of
immunosuppressive therapy (50% salvage),
matched unrelated-donor bone marrow
transplantation (30-55% overall survival)

COMPLICATIONS

* Infection: Overwhelming bacterial sepsis and fungal
(Aspergillus) infections are most frequent cause of
death.

* Hemorrhage: Intracranial, especially if refractory to
platelet transfusions

* [ron overload secondary to long-term RBC
transfusions, with subsequent organ dysfunction if
untreated

ADDITIONAL READING

* Alter BP. Bone marrow failure syndromes in children.
Pedliatr Clin North Am. 2002;49(5):973-988.

* Brodsky RA, Jones RJ. Aplastic anemia. Lancet.
2005;365:1647-1656.

e Frickhofen N, Rosenfeld SJ. Immunosuppressive
treatment of aplastic anemia with antithymocyte
globulin and cyclosporine. Semin Hematol.
2000;37:56-68.

e Guinan EC. Acquired aplastic anemia in childhood.
Hematol Oncol Clin N Am. 2009;23(2):171-191.

* Shimamura A, Alter BP. Pathophysiology and
management of inherited bone marrow failure
syndromes. Blood Rev. 2010;24(3):101-122.

* Young NS, Calado RT, Scheinberg P. Current
concepts in the pathophysiology and treatment of
aplastic anemia. Blood. 2006;108(8):2509-2519.

CODES

ICD9

e 284.09 Other constitutional aplastic anemia
e 284.89 Other specified aplastic anemias

e 284.9 Aplastic anemia, unspecified

ICD10

* D61.2 Aplastic anemia due to other external agents
¢ D61.09 Other constitutional aplastic anemia

* D61.9 Aplastic anemia, unspecified

FAQ

e Q: Can family members donate blood for a child
with aplastic anemia?

A: This is not recommended, as transfusion with
blood products from parents or siblings increases
the risk of graft rejection of bone marrow in the
setting of a related-donor bone marrow transplant.
Q: What activities should a child with aplastic
anemia avoid?

A: Patients with low RBC counts should avoid
excessive exercise or high-altitude exposure.
Patients with low WBC counts are more susceptible
to bacterial infections. Patients should avoid dental
work, as this may introduce bacteria into the
bloodstream through the mouth. Patients with low
platelet counts should avoid contact sports (e.g.,
football, hockey, lacrosse, skiing).

Q: How does one learn more about experimental
therapies for the treatment of aplastic anemia?

A: Inquiries to the National Institutes of Health (NIH)
in Bethesda, Maryland, or to the hematology
division of the nearest medical school or National
Institutes of Health—designated cancer center
should result in information about the availability of
experimental therapies.
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APPENDICITIS

Melissa Kennedy
Joy Collins
Vera de Matos (5th edition)

(@ BASICS

DESCRIPTION
Acute inflammation of the appendix

EPIDEMIOLOGY

* Most common acute surgical emergency in
childhood

« Affects 250,000 people per year in the US

e Peak incidence in 10—19-year-old age group where
incidence is 233 per 100,000 children

* Incidence much less in younger children,
1-2/10,000 in children <4 years

PATHOPHYSIOLOGY

* Acute obstruction is caused by obstruction of
appendiceal lumen by fecalith, calculi, hyperplastic
lymphoid tissue, a worm, or (rarely) a carcinoid
tumor.

e Bacteria invade the appendiceal wall at sites of
ulceration, producing inflammation.

« Necrosis of appendiceal wall results in perforation
with fecal contamination of the peritoneum and
localized abscess formation and peritonitis.

@ DIAGNOSIS

Classic signs and symptoms include right lower
quadrant (RLQ) pain, anorexia, nausea, and vomiting.

HISTORY

 Abdominal pain is most common symptom and is
virtually always present.

« Classically pain begins in the periumbilical region
and then migrates to the right lower quadrant,
nausea and vomiting occur next, and fever and
leukocytosis occur later.

e Other less specific symptoms include flatulence,
diarrhea, change in bowel habits, rectal tenderness,
and malaise.

« Patients in the younger age group are more
challenging to diagnose as toddlers may not be able
to explain onset and location of pain. Delayed
diagnosis and perforation is higher in this age group.
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PHYSICAL EXAM
« Several findings on the physical exam may indicate
appendicitis and peritoneal irritation.
Pain and tenderness at McBurney point (1.5-2
inches from the anterior superior iliac spine [ASIS] in
a line from the umbilicus to the ASIS)
Rovsing sign is pain in the right lower quadrant with
palpation in the left lower quadrant.
The psoas sign is right lower quadrant pain with
passive right hip extension and indicates a
retrocecal appendix.
The obturator sign is right lower quadrant pain with
right hip and knee flexion followed by internal
rotation of the right hip and indicates a pelvic
appendix.
Other physical exam findings include abdominal
rebound tenderness, guarding, and focal tenderness
on rectal exam.
Following perforation, the abdomen becomes rigid
and tender with absent bowel sounds.
* Patients are often febrile, tachypneic, and
tachycardic.
e Special questions and examining tricks include:
— Ask patient if the car ride was painful (e.g., going
over bumps) as this should elicit peritoneal signs.
— Palpation of RLQ with stethoscope
— Jiggling the bed should produce RLQ pain.
— Pain may be elicited by asking patient to cough or
hop on right foot.

DIAGNOSTIC TESTS & INTERPRETATION
Lab

e (BC, expect elevated WBC count with left shift

* Urinalysis to exclude urinary tract pathology

e Pregnancy test in females of child-bearing age
Imaging

The diagnosis of appendicitis can often be made
without the use of imaging based on history, physical
exam, and laboratory studies with a diagnostic
accuracy of 80-90% in some studies.

* Abdominal radiograph:

— Often normal

— May show fecalith, indistinct psoas margins, cecal
wall thickening

— Air-fluid levels would suggest a small bowel
obstruction.

— Free air or pneumoperitoneum may indicate a
perforation.

* Ultrasound:

— Findings include edema, inflammation, or abscess
formation.

— Diagnostic accuracy depends on the experience of
the sonographer.

— Most specific finding is maximum outer diameter
(MOD) of >7 mm and is associated with a
sensitivity of 98.7% and a specificity of 95.4%.

— Currently initial imaging study of choice for the
diagnosis of appendicitis

e CTscan:

— Findings include fat stranding, abscess or
phlegmon, appendicolith when present, and focal
cecal thickening.

— High diagnostic accuracy for diagnosis of
appendicitis and may have a higher sensitivity
than ultrasound; however, exposure to ionizing
radiation is a concern

DIFFERENTIAL DIAGNOSIS
* Infection:
— Gastroenteritis (e.g., Yersinia, Campylobacter)
— Constipation
— Right lower lobe pneumonia
— Mesenteric adenitis
— Typhlitis
— Urinary tract infection
— Pelvic inflammatory disease, tubo-ovarian abscess,
or ectopic pregnancy
— Parasitic infection (Trichuris trichiura, Ascaris
lumbricoides)



APPENDICITIS

e Inflammatory:
— Inflammatory bowel disease exacerbation
— Anaphylactic purpura
— Cholecystitis
— Pancreatitis
— Diverticulitis
 Genetic/metabolic:
— Diabetes
— Sickle cell disease
— Renal stones
— Hypernatremia
— Crohn disease
e Miscellaneous:
— Function abdominal pain
— Fecalith
— Torsion of testes or ovaries
— Ovarian cyst
— Endometriosis
— Small bowel obstruction

TREATMENT

ADDITIONAL TREATMENT

General Measures

« |V fluids to correct hypovolemia, electrolyte
abnormalities

* Broad-spectrum antibiotics should be given, and
continued for a longer duration if perforation is
suspected.

* Nasogastric tube and pain medications may provide
comfort preoperatively.

SURGERY/OTHER PROCEDURES

* After the diagnosis is made by a careful history and
repeat clinical exam, diagnostic imaging should not
delay the surgery.

* Emergency appendectomy: Laparoscopic technique
has comparable results to open technique and is
associated with faster recovery to daily activity.

e If abscess is present, alternative treatment option is
initial nonoperative management with percutaneous
abscess drainage and broad-spectrum antibiotics
followed by interval appendectomy.

ONGOING CARE

PROGNOSIS
* Recovery is rapid.
* Prognosis excellent without perforation
* Pitfalls:
— Position of appendix may vary (i.e., location of
pain may vary).
o Retroiliac appendix, poorly localized pain
o Retrocecal appendix, right upper quadrant
(RUQ) pain
o Appendix in gutter, flank pain
o Pelvic appendix, pain on rectal exam or diarrhea
caused by direct irritation of sigmoid colon
— Appendicitis progresses rapidly in children;
perforation often occurs owing to delayed
diagnosis.
— Pain may resolve briefly following perforation.

COMPLICATIONS
* Mostly seen in cases of perforated appendicitis:

— Abdominal and pelvic abscesses are also more

frequent after a perforated appendicitis (1.3%).
e Intestinal obstruction:

— In patients with perforated appendicitis paralytic
ileus may persist after 3—4 days leading to
mechanical obstruction. This usually resolves with
nasogastric tube decompression.

— Patients with perforated appendicitis may develop
bowel obstruction 4 weeks after the
appendectomy due to adhesive bands, requiring
emergency surgery.

ADDITIONAL READING

* Andersen BR, Kallehave FL, Andersen HK. Antibiotics
versus placebo for prevention of postoperative
infection after appendicectomy (Cochrane Review).
Cochrane Database Syst Rev. 2001;(3):CD001439.

« Emil S. Risk of rupture in appendicitis. J Am Coll
Surg. 2006;203(2):265-266.

e Goldin AB, Khanna P, Thapa M, et al. Revised
ultrasound criteria for appendicitis in children
improve diagnostic accuracy. Pediatr Radliol. Epub
2011 Mar 16.

e Lintula H, Kokki H, Vanamo K, et al. The costs and
effects of laparoscopic appendectomy in children.
Arch Pediatr Adolesc Med. 2004;158(1):11-12.

* Muehlstedt SG, Pham TQ, Schmeling DJ. The
management of pediatric appendicitis: A survey of
North American Pediatric Surgeons. J Pediatr Surg.
2004;39(6):875-879; discussion 879.16.

CODES

ICD9
541 Appendicitis, unqualified

ICD10
K37 Unspecified appendicitis
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ARTHRITIS, JUVENILE IDIOPATHIC (RHEUMATOID)

Elizabeth Candell Chalom

Q@ BASICS

DESCRIPTION

Chronic synovial inflammation of unknown etiology in

at least 1 joint, for at least 6 weeks. Age of onset must

be <16 years old. In 1997, a new classification
system was introduced to classify juvenile idiopathic
arthritis (JIA) into 7 subtypes:

e Oligoarticular arthritis affects <5 joints during the
1st 6 months of the disease. Tends to involve
large joints, especially the knee. Peak age of onset is
1-6 years; 80% are antinuclear antibody (ANA)
positive:

— Persistent oligoarticular JIA remains in <5 joints.

— Extended oligoarticular JIA spreads to involve 5 or
more joints. Has worse prognosis than persistent
oligoarthritis.

e Polyarticular juvenile idiopathic arthritis affects >5
joints. Can occur at any age: Peak ages of onset are
1-4 and 7-10 years.

— Rheumatoid factor positive (RF+) polyarticular
juvenile idiopathic arthritis is like adult-onset
idiopathic arthritis that occurs in a child. It is often
quite aggressive.

— Rheumatoid factor negative (RF—) polyarticular
juvenile idiopathic arthritis is usually less
aggressive and easier to control.

« Systemic-onset idiopathic juvenile arthritis:

— Characterized by high, spiking quotidian or
diquotidian fevers and an evanescent
pink/salmon-colored macular rash

— Affected children may also have
lymphadenopathy, hepatosplenomegaly,
pericarditis, or pleuritis.

— Avrthritis may not appear until weeks to months
after the onset of the systemic symptoms.

— Can occur at any age

o Enthesitis-related arthritis (ERA) generally affects
boys, many of whom are human leukocyte antigen
(HLA)-B27 positive, in late childhood or adolescence

* Psoriatic arthritis is associated with psoriasis. It
often begins in a few joints and then becomes
polyarticular. It often involves small joints of hands
and feet, as well as knees. Dactylitis is seen in nearly
50% patients.

EPIDEMIOLOGY

Incidence

« Incidence ranges from 1-22/100,000/year

o Affects ~70,000—-100,000 children in the US

Prevalence

* Prevalence ranges from 8-150/100,0000; varies but
is thought to be ~1/1,000

* Girls are affected twice as often as boys, but boys
are affected more frequently with ERA.

e ~50% of children with JIA have the oligioarticular
type.

* 30% have the polyarticular type.

* 10% have systemic-onset JIA.
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RISK FACTORS
Genetics
e Rare in siblings, but many studies have
demonstrated increased frequencies of various
human leukocyte antigen markers in JIA.
* Each marker may be associated with a different
subtype of JIA:
— Human leukocyte antigen-DR4: RF+ polyarticular
JIA
— Human leukocyte antigen-DR1: Oligoarticular
disease without uveitis
— Human leukocyte antigen-DR5: Oligoarticular JIA
with uveitis
— Human leukocyte antigen-B27: ERA
— Human leukocyte antigen-A2: Early-onset
oligoarticular JIA

DIAGNOSIS

HISTORY

e Morning stiffness that improves after a warm
shower/bath or with stretching and mild exercise is
common in JIA. Many young children do not
complain of pain, but walk with a limp or refuse to
walk down stairs in the morning.

Joints often become sore/painful again in the late
afternoon or evening.

Patients with JIA generally do not complain of
severe pain, but rather they avoid using joints that
are particularly affected. If a child has severe pain in
a joint, especially pain that seems out of proportion
to the physical findings, diagnoses other than JIA
should be entertained.

In systemic JIA, the fever curve is important to
document. Between fever spikes, the child is often
completely afebrile. The rash is evanescent and
patients often have a history of fatigue, malaise, and
weight loss.

PHYSICAL EXAM

e Arthritis must be present not just arthralgias:
— May be restricted range of motion in the affected

joints and soft tissue contractures as well

* Enthesitis and sacroiliac tenderness are often seen
in ERA.

e In systemic JIA, the rash, if present, is almost
pathognomonic for this disease.

e Lymphadenopathy and hepatosplenomegaly may be
seen in systemic JIA.

* A careful cardiac and pulmonary examination must
be done to look for pericarditis and pleuritis.

ALERT

Arthritis must be present for at least 6 weeks before
a patient can be diagnosed with JIA. Many viral
illnesses can produce joint pain and swelling that
mimics JIA but resolves within 4—6 weeks.

DIAGNOSTIC TESTS & INTERPRETATION

Lab

* No laboratory finding is diagnostic for JIA.

 Many patients with JIA, especially the polyarticular
and systemic types, have elevated sedimentation
rates and anemia.

* Antinuclear antibody is a useful test in classifying
patients with JIA and determining the risk of uveitis.
Positive in:

—80% of oligoarticular
— 40-60% of polyarticular
— 15-20% of normal population

* Rheumatoid factor will be positive in 15-20% of
patients with polyarticular arthritis and usually
indicates a more aggressive form of arthritis.

Imaging

* Radiography is often normal early in JIA.

e Later, if arthritis persists, bone demineralization, loss
of articular cartilage, erosions, and joint fusion may
be seen.

DIFFERENTIAL DIAGNOSIS
* Monoarticular JIA:
— Septic joint
— Toxic synovitis
— Trauma
— Hemarthrosis
— Villonodular synovitis
* Monoarticular or oligoarticular JIA:
— Lyme disease
— Acute rheumatic fever or poststreptococcal
arthritis
— Viral/postviral arthritis
— Malignancies
— Sarcoidosis
— Inflammatory bowel disease
e Polyarticular JIA:
— Viral or postviral illness (especially parvovirus)
— Lyme disease
— Lupus
e Systemic-onset JIA:
— Infection
— Oncologic process (leukemia, lymphoma)
— Inflammatory bowel disease
— Lupus
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TREATMENT

MEDICATION (DRUGS)
First Line
* Steroids: Intra-articular steroids

— Triamcinolone hexacetonide injections are often
used when there is only 1 or 2 active joints

— Systemic steroids:

o Systemic steroids are often needed to control
flares or with the initial presentation of
polyarticular or systemic JIA. Because of the
many side effects, patients should be weaned
off steroids as soon as possible.

o Glucocorticoids can be given orally (daily or
every other day) or as IV pulses (every
1-8 weeks).

* NSAIDs:

— First-line therapy for mild JIA

— If there is no response to the initial NSAID after
4—6 weeks of an adequate dose, a different one
should be tried. Patients will often respond
differently to the various NSAIDs.

— If patients experience Gl upset or excessive
bruising, COX-2 inhibitors may be used. If the
arthritis remains active after 2—3 months, a
second line treatment should be added.

Second Line

* If NSAIDs are ineffective in controlling the disease,
or the patient has moderate to severe arthritis, a
second-line agent should be added, such as
methotrexate or sulfasalazine.

e Methotrexate: If the arthritis does not respond to
NSAIDs, methotrexate is the most common
second-line agent for active arthritis in multiple
joints. Laboratory values must be monitored closely,
in these patients, looking for bone marrow
suppression or elevation of transaminase levels.

* Sulfasalazine is most often used in ERA.

Third Line

* Biologic agents are often added when patients do
not respond adequately to methotrexate or cannot
tolerate its side effects, or the arthritis is severe.
Antitumor necrosis factor therapy is frequently used:
Etanercept is a receptor for tumor necrosis factor
that is given SC once or twice a week. Infliximab is a
chimeric antibody to tumor necrosis factor that is
given IV every 4-8 weeks. Adalimumab is a fully
humanized antibody to tumor necrosis factor given
SC every other week.

IL-1 inhibition may work better than TNF inhibition
in systemic JIA. Anakinra is a recombinant IL-1
receptor antagonist. It is given as a daily SC
injection. Monthly injections with another IL-1
inhibitor are being studied.

Anti- IL-6 therapy (Tocilizumab) is an IV medication
given every other week. It has recently been
approved for children with systemic onset JIA.
Abatacept is a co-stimulation blocker. It blocks the
interaction of CD28 on T cells with CD80 and CD86
receptors on antigen presenting cells. It is given IV
every 4 weeks. It is currently being tested as a SC
injection.

Rituximab is an antibody to CD20, which is present
on all B cells. It is approved for use in adult RA but
not in JIA.

Medications such as cyclophosphamide or
thalidomide are sometimes necessary to control
severe systemic-onset JIA.

ADDITIONAL TREATMENT

General Measures

* Responses to treatments for juvenile idiopathic
arthritis vary tremendously:

— Some patients may respond to NSAIDs within
1-2 weeks.

— Others take 4—6 weeks to improve, and some may
not respond at all.

— Steroids usually start to relieve symptoms within a
few days.

— Methotrexate usually takes 4-8 weeks until a
benefit is seen.

— Anti—tumor necrosis factor therapy can start
decreasing symptoms in as little as 1-2 weeks, or
it may take up to 3 months.

— Other second-line agents can take up to 16 weeks
until the maximum benefit is seen.

* The waxing and waning nature of JIA itself adds to
the variability of patient responses to treatments.

Additional Therapies

e Physical and occupational therapy are important in
the management of JIA.

* The goal is to maintain range of motion, muscle
strength, and function.

ONGOING CARE

PROGNOSIS

* Varies considerably

e Children with oligoarticular JIA usually do well and
often go into remission within a few years of
starting treatment. They may have flares, however,
even up to 10 years after being symptom free and
off all medications.

e Patients with polyarticular JIA who are rheumatoid
factor positive often develop a severe arthritis that
may persist into adulthood.

* Rheumatoid factor-negative polyarticular patients
generally do better, and many outgrow their disease.

* 50% of patients with systemic-onset JIA will
develop severe chronic polyarticular arthritis.

COMPLICATIONS

* Joint degeneration with loss of articular cartilage

* Soft tissue contractures

e Leg-length discrepancies

* Micrognathia

e Cervical spine dislocations

* Rheumatoid nodules

* Growth retardation

* Uveitis: oligoarticular JIA, especially with a positive
antinuclear antibody, is associated with a chronic
uveitis, which can lead to loss of vision if not
detected early with routine slit-lamp eye
examinations. Uveitis may also be seen in
polyarticular JIA but it is less common.

e Pericarditis and pleuritis, as well as severe anemia,
may develop in patients with systemic-onset JIA.

* Macrophage activation syndrome, or
hemophagocytic syndrome:

— Rare, but potentially lethal complication of
systemic-onset JIA, resulting from an
overproduction of inflammatory cytokines

— May present as an acute febrile illness with
pancytopenia and hepatosplenomegaly

— Diagnosis is made by bone marrow aspiration.

— Treatment is often with high-dose steroids and
cyclosporine.

ADDITIONAL READING

e Andersson GB. Juvenile arthritis—who gets it,
where and when? A review of current data on
incidence and prevalence. Clin Exp Rheumatol.
1999;17(3):367-374.

e Frosch M, Roth J. New insights in systemic juvenile
idiopathic arthritis—from pathophysiology to
treatment. Rheumatology (Oxford). 2008;47(2):
121-125.

« llowite NT. Update on biologics in juvenile idiopathic
arthritis. Curr Opin Rheumatol. 2008;20(5):
613-618.

« Patel H, Goldstein D. Pediatric uveitis. Pediatr Clin
North Am. 2003;50(1):125-136.

e Schneider R, Passo MH. Juvenile idiopathic arthritis.
Rheum Dis Clin North Am. 2002;28(3):503-530.

e Weiss J, llowite N. Juvenile idiopathic arthritis.
Pediatr Clin North Am. 2005;52(2).

CODES

ICD9

e 714.30 Chronic or unspecified polyarticular juvenile
rheumatoid arthritis

* 714.31 Acute polyarticular juvenile rheumatoid
arthritis

* 714.32 Paudiarticular juvenile rheumatoid arthritis

ICD10

e M08.3 Juvenile rheumatoid polyarthritis
(seronegative)

* M08.89 Other juvenile arthritis, multiple sites

e M08.90 Juvenile arthritis, unspecified, unspecified
site

FAQ

* Q: Will the patient outgrow JIA?

* A: Prognosis depends on the type of JIA. In some
studies, up to 50% of patients with JIA still had
active disease 10 years after diagnosis. Only 15%,
however, had any loss of function.

« Q: Will siblings of patients with JIA develop the
disease?

e A: Rarely, but it can occur
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ASCARIS LUMBRICOIDES

Genevieve L. Buser
Suzanne Dawid (5th edition)

Q@ BASICS

DESCRIPTION

Ascaris lumbricoides is a large nematode
(roundworm), 15-40 cm in length, which infects
humans via eggs found in soil.

EPIDEMIOLOGY

Incidence

« All ages may be affected; however, children are
more frequent hosts owing to oral behavior, and
tend to have a higher worm burden.

e Ascariasis is more common where sanitation is poor
and population dense.

« Eggs are viable in the soil for more than 6 years in
temperate climates.

Prevalence
~1/6 of the world's population is infected.

GENERAL PREVENTION

Infection control:

« Sanitary disposal of human excrement, not using
human feces as fertilizer and hand washing could
eliminate this infection.

e In communities with high Ascaris carriage,
community-wide recurring administration of
anthelmintics is effective.

PATHOPHYSIOLOGY

« Fertilized eggs are ingested from soil contaminated
with human feces.

e Larvae are liberated in the small intestine.

* Larvae invade the venous system and travel to the
portal circulation, inferior vena cava, and finally,
pulmonary capillaries.

* During migration through the pulmonary vessels, an
eosinophilic response is evoked.
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e Larvae penetrate the alveoli, are expelled by
coughing, and swallowed (day 10-14).

* Larvae become adult worms in the small intestine.

« Female worms excrete up to 200,000 eggs per day.

* Fertilized eggs require 2—3 weeks of incubation in
soil to become infectious and restart cycle.

* Ingestion to excretion takes 2—3 months.

ETIOLOGY
Children commonly acquire this infection from playing
in dirt contaminated with Ascaris eggs.

@ DIAGNOSIS

HISTORY

* Most patients with mild to moderate infections are
asymptomatic.

Moderate to heavy infections may cause
malnutrition and non-specific gastrointestinal
symptoms.

History of passage of large worms in the stool or
vomitus is suggestive; history of wheezing may
precede passage of worms by 2-3 months.

During the pulmonary migratory stage, larvae cause
an inflammatory response (L8effler's syndrome):
Dyspnea, cough, fever, shifting pulmonary infiltrates
and eosinophilia.

During the intestinal phase, symptoms are due to
the presence of worms: pain, obstruction (2 per
1000), peritonitis from perforation, and biliary colic,
hepatitis or pancreatitis from blockages due to
worms.

Chronic infection can cause nutritive, malabsorptive,
and cognitive deficits.

PHYSICAL EXAM

e Chest: May have rales or wheezing if Ascaris larvae
are in the lungs.

e Abdomen: Auscultate and palpate for signs of
obstruction or perforation.

DIAGNOSTIC TESTS & INTERPRETATION

Lab

* Microscopic examination of stool specimens will
demonstrate the characteristic ascarid eggs (round
with thick shell).

* During the pulmonary phase, may have peripheral
eosinophilia and larvae in sputum, but negative
stool examinations.

* Serologic tests are unnecessary and are poorly
specific to the diagnosis.

Imaging

e Chest radiograph, if cough is present.

« Abdominal imaging, if abdominal signs or symptoms
of obstruction or perforation.

DIFFERENTIAL DIAGNOSIS

e Ascariasis should be considered in the differential
diagnosis when a patient presents with pneumonia
and peripheral eosinophilia.

* The diagnosis of Ascaris infection should be
considered whenever intestinal obstruction is seen
in an endemic area.

e This infection may be associated with other
parasites acquired from contaminated soil:
hookworm (Necator americanus, Ancyclostoma
duodenale), Trichuris trichiura, Strongyloides
stercoralis, Toxocara canis.
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TREATMENT

MEDICATION (DRUGS)
First Line
e Oral:

— Albendazole 400 mg, single dose

— Mebendazole 100 mg, BID for 3 days

— Ivermectin 150-200 mcg/kg, single dose

e For children <2 years old, limited studies suggest
medications are safe, although not approved for this
age group.

— For children <1 year old, World Health
Organization recommends: Albendazole 200 mg,
single dose.

* Alternatives (oral):

— Pyrantel pamoate 11 mg/kg to max 1 g, single
dose; side effects

— Nitazoxanide 7.5 mg/kg to max 500 mg BID for
3 days; less effective

* Piperazine citrate (75 mg/kg/d for 2 days; maximum,

3.5 g) has been used historically for cases of

intestinal obstruction (causes worm paralysis), but it

is no longer available in the US.

SURGERY/OTHER PROCEDURES

Surgery or endoscopic retrograde
cholangiopancreatography may be required for severe
intestinal or biliary tract obstruction.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

e Treatment is highly effective.

* Re-examination of stool specimens 2 weeks after
therapy can be considered, but is not essential.

* Reinfection is common in endemic areas, and has
led to mass drug administration programs.

Patient Monitoring
Warn parents about passage of worms in stool with
treatment.

PROGNOSIS

 Once intestinal infection is detected and treated, the
prognosis is excellent.

« If obstructive or respiratory complications have
occurred, the prognosis is less favorable.

* The case fatality rate in cases with complications is
up to 5%, most from obstruction.

COMPLICATIONS

* Bronchopneumonia may be seen during the
pulmonary migrational stage, producing fever,
cough, dyspnea, wheeze, eosinophilia, and
pulmonary infiltrates (Loeffler's syndrome).

e Heavy infestations may cause abdominal pain,
malabsorption, and growth failure.

e Children may experience obstruction (ileocecal),
malabsorption, or intussusception.

« Perforation of a viscus or migration into the
appendix, biliary, or pancreatic ducts may rarely
occur.

ADDITIONAL READING

e American Academy of Pediatrics. Ascaris
[umbricoides Infections. In: Pickering LK, ed. Red
Book: 2009 Report of the Committee on Infectious
Diseases, 28th ed. Elk Grove Village, IL: American
Academy of Pediatrics; 2009:221-222.

CDC. Parasites—Ascaris. Available at http://www.cdc.
gov/parasites/ascariasis/index.html. Accessed Aug
22,2011,

Dold C, Holland CV. Ascaris and ascariasis. Microbes
Infect. 2011;13:632-637.

Hall A, Hewitt G, Tuffrey V, et al. A review and
meta-analysis of the impact of intestinal worms on
child growth and nutrition. Matern Child Nutr.
2008;4(Suppl 1):118-236.

Katz M, Hotez PJ. Parasitic nematode infections. In:
Feigin RD, ed. Textbook of Pediatric Infectious
Diseases, 5th ed. Philadelphia: Saunders:
2004:2782-2784.

O'Lorcain P, Holland CV. The public health
importance of Ascaris lumbricoides. Parasitology.
2000;121(suppl):S51-S71.

CODES

ICD9
127.0 Ascariasis

ICD10
B77.9 Ascariasis, unspecified
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ASCITES

Evelyn K. Hsu
Ruben W. Cerri (5th edition)

Q@ BASICS

DESCRIPTION
e Ascites is defined as a pathologic accumulation of
intraperitoneal fluid:

— This can be transudative (thin, low protein count
and low specific gravity) or exudative (high protein
count and specific gravity)

« Peritoneal fluid formation is a dynamic process of
production and absorption.
« See Table 1, Analysis of Ascitic Fluid

e Accumulation of fluid occurs with:

— Inflammatory conditions (e.g., mesenteric adenitis,
tuberculosis, pancreatitis, secondary to
inflammation of visceral and/or parietal
peritoneum)

— Portal hypertension or obstruction of portal vein
flow and/or lymphatic flow by mass, tumor, or
external pressure; tumors of abdominal viscera,
retroperitoneum, thorax, or mediastinum (often
characterized by chylous ascites)

* Infectious: Abscess, tuberculosis, Chlamydia
infection, schistosomiasis

* Gl: Infarcted bowel, perforation

e Pancreatic: Pancreatitis, ruptured pancreatic duct

* Neoplastic: Lymphoma, neuroblastoma

* Gynecologic: Ovarian tumors, torsion, or rupture

e Miscellaneous: Systemic lupus erythematous,
eosinophilic ascites, chylous ascites, hypothyroidism,
ventriculoperitoneal shunt

Table 1. Analysis of ascitic fluid

Serum-ascites

Gross gradient, RBCs,
Condition appearance Protein, g/L g/dL >10,000 Cell count Include WBC Other tests
Cirrhosis Straw-colored or bile-stained <25 (95%) >1.1 1% <250 (90%);
predominantly
mesothelial
Neoplasm Straw-colored, hemorrhagic, >25(75%) <11 20% >1,000 (50%); variable Cytology, cell block,
mucinous, or chylous cell types peritoneal biopsy
Tuberculous Clear, turbid, hemorrhagic, chylous  >25 (50%) <11 7% >1,000 (70%); usually Peritoneal biopsy, stain and
peritonitis >70% lymphocytes culture for acid-fast
bacilli
Pyogenic Turbid or purulent If purulent, >25 <11 Unusual Predominantly Positive Gram's stain,
peritonitis polymorphonuclear culture
leukocytes
CHF Straw-colored Variable, 15-53 >1.1 10% <1,000 (90%); usually
mesothelial,
mononuclear
Nephrosis Straw-colored or chylous <25(100%) <1.1 Unusual <250; mesothelial, If chylous, ether extraction,
mononuclear Sudan staining
Pancreatic Turbid, hemorrhagic, or chylous Variable, often >25 <11 Variable, may be  Variable Increased amylase in ascitic
ascites blood-stained fluid and serum
(pancreatitis,
pseudocyst)
PATHOPHYSIOLOGY

* Development of ascitic fluid may be sudden or
insidious, associated with nonhepatic etiologies, or
secondary to acute reduction in hepatocellular
function in a marginally compensated liver.

* Intra-abdominal factors (resulting in a net flow of
fluid and protein out of the mesenteric capillary
bed):

— Decreased plasma colloid osmotic pressure

— Increased capillary pressure

— Increased ascitic colloid osmotic fluid pressure
— Decreased ascitic fluid hydrostatic pressure
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— Primary (congenital) abnormalities of the
lymphatics (Milroy disease), congenital neonatal
ascites, secondary to abdominal trauma (e.g.
ureteral rupture), hematologic diseases (hydrops
secondary to hemolysis), congestive heart disease;
and lysosomal storage diseases including sialidosis
(neuraminidase deficiency), Wolman disease, sialic
acid storage disease, GM1 gangliosidosis,
Gaucher disease, and Niemann-Pick type C

— Decreased plasma oncotic pressure secondary to
hypoalbuminemia (increased losses from renal
and Gl tract; decreased production in cases of
hepatic failure)

— Rupture of intra-abdominal viscus or
peritoneal/mesenteric cyst, bowel perforation

ETIOLOGY

* Hepatic: Liver cirrhosis with portal hypertension,
chronic liver failure, portal vein occlusion,
Budd-Chiari syndrome, lysosomal storage disease

e Renal: Nephrotic syndrome, obstructive uropathy,
perforated urinary tract, peritoneal dialysis

e Cardiac: CHF, constrictive pericarditis, inferior vena
cava web

@ DIAGNOSIS

HISTORY

e The etiology for acute decompensation in
hepatocellular function (e.g., massive bleeding,
sepsis, superimposed infections) should be
investigated.

* Use of umbilical catheters in newborn period
(increased risk of portal vein thrombosis)

* Evidence of chronic liver disease

e Respiratory distress

* Exposure to hepatotoxins

« Developmental delay or growth failure suggestive of
metabolic disease

PHYSICAL EXAM

* Vital signs

* Abdominal circumference

o Weight

e Auscultation of the pericardium

« Neurologic examination to evaluate for
encephalopathy




ASCITES

« Skin changes suggestive of chronic liver disease

« Special attention should be directed toward
identification of a distended abdomen, fullness in
the flanks, inverted umbilicus, and development of
hernias, scrotal edema, rectal prolapse, and a
prominent anterior wall.

Techniques to detect free intra-abdominal fluid
include presence of a fluid wave or shifting dullness.
Other physical examination signs include
splenomegaly and caput medusae (portal
hypertension), cor pulmonale (congestive heart
failure), pericardial friction rub (pericarditis), diffuse
abdominal pain (peritonitis or visceral perforation),
abdominal pain radiating to the back (pancreatitis),
lower extremity edema (suggestive of Budd Chiari)
and lymphedema (lymphatic obstruction/trauma to
the thoracic duct).

DIAGNOSTIC TESTS & INTERPRETATION

Lab

 Complete WBC count

e Electrolytes

e Liver function tests: Transaminases, prothrombin
time/partial thromboplastin time, total protein,
albumin, total and fractionated bilirubin

* Amylase and lipase (to exclude pancreatitis)

e Creatinine and blood urea nitrogen

* Blood cultures

« Urine for specific gravity

* Viral serologies, including hepatitis A, B and C
viruses, CMV, EBV, coxsackievirus, enteroviruses

e Plasma amino acids, urine organic acids,
lactate/pyruvate (for evaluation for metabolic
disease)

* Specific testing for etiologies of chronic liver disease
if suspected

Imaging

e Ultrasound of the abdomen with Doppler study to
differentiate between free and loculated fluid
collection and the presence of intra-abdominal
masses as well as to evaluate patency of hepatic
and portal vasculature and directionality of flow

e Abdominal computed axial tomography

* Abdominal radiography

Diagnostic Procedures/Other

e Abdominal paracentesis:

— Safe procedure in the evaluation of etiologies of
ascites. The 2 complications are perforation of the
bowel and hemorrhage. With sterile conditions, a
narrow-bore angiocatheter, usually 15 or 18
gauge, is inserted through the linea alba 2 cm
below the umbilicus, using the Z-technique.

— Done for: Routine studies, including WBC count,
culture, LDH, total protein, albumin, glucose,
Gram stain, amylase, cholesterol with
triglycerides, and cytology

Calculate serum—ascites albumin gradient (SAAG):

(Serum albumin) — (ascites albumin). SAAG

>1.1 g/dL indicates portal hypertension very likely;

SAAG <1.1 g/dL, suspect other causes. These tests

require ~10-20 mL of fluid:

— When glucose in the ascitic fluid is <30 mg/dL,
tuberculous peritonitis must be excluded.

— When ascitic amylase is greater than the normal
serum amylase, pancreatitis is suggested.

Pathological Findings

Analysis of ascitic fluid:

e The fluid should be examined for its gross
appearance; protein content, cell count, and
differential cell count should be determined.

e Gram and acid-fast stains and culture should be
performed. Cytologic and cell-block examination
may disclose an otherwise unsuspected carcinoma
or storage disorder.

e See details in Table 1.

DIFFERENTIAL DIAGNOSIS

* Enlarged liver or spleen

* Mesenteric cyst: Does not have shifting dullness
when position is changed

* Intestinal obstruction

TREATMENT

ADDITIONAL TREATMENT
General Measures

The management of the ascites should be directed
toward the underlying etiology. In a patient with
cirrhosis, accumulation of ascites should be avoided
by preventing complications such as sodium and
fluid overload, esophageal hemorrhage,
spontaneous bacterial peritonitis, hepatorenal
syndrome, inferior vena cava obstruction, and renal
and cardiac circulatory disturbances.

Sodium intake should be restricted to 1-2 mEq/kg/d
(low-salt diet). Excess sodium in the form of
intravenous normal saline should be avoided. For
pressure support, colloid is preferred.

Water should be restricted to 50-75% of
maintenance requirements in patients with
significant water excess or profound hyponatremia.
Diuretic therapy, with the goal of reduction of
bodyweight by 0.5-1% daily until ascites is
resolved. Spironolactone (2—-3 mg/kg/d) most
effective in cirrhotic patients, in combination with
furosemide. When diuretics are used, urine output
and serum electrolytes should be closely monitored
to prevent prerenal azotemia and decreased
effective blood flow to the kidneys
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* Refractory ascites: Diuretic-refractory ascites derives
from a lack of response to dietary sodium restriction
and maximal diuretic therapy. Treatment options:

— Therapeutic abdominal paracentesis (large-volume
paracentesis) should be used only in resistant
cases and for tense ascites, because ascitic fluid
tends to reaccumulate. Paracentesis of volumes
>1 L should be accompanied by IV infusion of
25% albumin during the procedure.

— Transjugular intrahepatic portosystemic shunting
(TIPS) consists of a metallic stent that bridges the
branches of the portal and hepatic veins. May be
valuable in cases where portal hypertension is felt
to be the underlying etiology of ascitic
accumulation.

— Orthotopic liver transplantation (OLT) is the only
curative therapy for refractory ascites from liver
disease and the only definitive treatment that has
been shown to improve survival.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

Patient Monitoring

* Weight and effects of diuretics should be assessed
closely, with attention to preservation of renal
function.

« Urine and serum electrolytes should be monitored.

 Abdominal girth should be measured frequently.

* In cases of infection or peritonitis, a repeat
paracentesis should be performed ~48 hours after
the initiation of antibiotics for culture and WBC
count.
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ALERT

« With congenital ascites, evaluate for lysosomal
storage diseases.

e When performing paracentesis, make certain that
the fluid is ascitic and not intraluminal.

e Ultrasonography may be helpful to determine the
location of this fluid.

» With new onset of ascites, make certain to
evaluate for abdominal neoplasia.

 With marginally compensated liver disease,
attempt to identify the source of the patient's
acute decompensation.

PROGNOSIS

Dependent upon the etiology:

* Nephrotic syndrome: Will regress as proteinuria
clears

e Liver failure: Will depend upon recovery of liver
function

* Cirrhosis (complicated by ascites): Associated with
significant morbidity and mortality, related in part to
the severe underlying liver disease and in part to the
ascites per se. Once ascites appears, the expected
mortality rate is ~50% in just 2 years. With liver
transplantation, survival is improved dramatically.

COMPLICATIONS

* Infection:

— Ascitic fluid infection can be classified into 3
categories based on ascitic culture results,
polymorphonuclear leukocyte count, and presence
or absence of a surgical source of infection

— An abdominal paracentesis must be performed
and ascitic fluid must be analyzed before a
confident diagnosis of ascitic fluid infection can be
made. The blood culture bottle should be injected
with peritoneal fluid at the bedside in order to
increase the culture’s yield.

— Spontaneous ascitic fluid infection: Infection of
the peritoneal fluid of patients with ascites in the
absence of secondary causes, such as bowel
perforation or intra-abdominal abscess

Subtypes:

— Spontaneous bacterial peritonitis (SBP) (65%)

— Monomicrobial nonneutrocytic bacterascites
(MNB)

— Culture-negative neutrocytic ascites (CNNA)

Secondary bacterial peritonitis: An identified

intra-abdominal surgically treatable primary source

of infection (e.g., perforated gut, perinephric
abscess) that usually requires emergency surgical
intervention



ASCITES

* Polymicrobial bacterascites: This diagnosis should be
suspected when the paracentesis is traumatic or
unusually difficult because of ileus, or when stool or
air is aspirated into the paracentesis syringe
(diagnostic of gut perforation by the paracentesis
needle). Antibiotic therapy should be started if there
is a high index of suspicion and:

— Polymorphonuclear leukocytes <250/mm?: No
treatment

— Polymorphonuclear leukocytes >250 but
<500 mm3: IV antibiotics if clinical suspicion
high; or, wait and retap

— Polymorphonuclear leukocytes >500 mm3: IV
antibiotics (e.g., cefotaxime + ampicillin)

— Polymorphonuclear leukocytes >500 mm?3: Rule
out secondary peritonitis.

— An indication of therapeutic response is a
decrease in the neutrophil count in the ascitic fluid
by 50% from that detected on presentation. It is
appropriate to treat according to sensitivities
when cultures are available. The length of therapy
depends on clinical response but should be a
minimum of 10 days.

e Other complications:

— Respiratory distress from decreased lung volume
and diaphragmatic limitation: Hepatic hydrothorax
(large symptomatic pleural effusion that occurs in
a cirrhotic patient in the absence of primary
cardiopulmonary disease); abdominal wall hernias
with rupture; tense ascites with leakage
(especially after paracentesis)

« Conservative management consists of appropriate
initial therapy for most of these except hernia
rupture, which requires surgical reduction.

« Consider prophylactic antibacterial therapy to
prevent recurrence

ADDITIONAL READING

* Hou W, Sanyal Al. Ascites: Diagnosis and
management. Med Clin North Am. 2009;93(4):
801-817.

* Runyon BA. Management of adult patients with
ascites due to cirrhosis: An update. Hepatology.
200949(6):2087-2107.

 Wongcharatrawee S, Garcia-Tsao G. Clinical
management of ascites and its complications. Clin
Liver Dis. 2001;5:833—-850.

e Yu AS, Hu KQ. Management of ascites. Clin Liver
Dis. 2001;5(2):541-568.

e Zervos EE. Management of medically refractory
ascites. Am J Surg. 2001;181(3):256-264.

CODES

ICD9

e 457.8 Other noninfectious disorders of lymphatic
channels

e 778.0 Hydrops fetalis not due to isoimmunization

* 789.59 Other ascites

ICD10

* 189.8 Other specified noninfective disorders of
lymphatic vessels and lymph nodes

e P56.0 Hydrops fetalis due to isoimmunization

* R18.8 Other ascites

FAQ

* Q: What etiologies are likely in cases of congenital
ascites?

e A: Lysosomal storage disorders and/or other
metabolic diseases should be excluded. If hepatic
function is impaired, causes of neonatal liver failure
should also be investigated.

* Q: What is the best test to discriminate the type of
ascites?

e A: Analysis of the peritoneal fluid collected by
abdominal paracentesis is required for this purpose.
The serum: Ascites albumin gradient is helpful to
discriminate ascites due to portal hypertension from
other etiologies.
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ASPERGILLOSIS

Michelle Dunn
Theoklis Zaoutis (5th edition)

Q@ BASICS

DESCRIPTION

 Applied to the wide variety of illnesses caused by
fungi in the genus Aspergillus

* Most human disease is caused by Aspergillus
fumigatus, Aspergillus flavus, or Aspergillus niger;
other Aspergillus spp. may occasionally cause
disease.

EPIDEMIOLOGY

* Aspergillus spp. are saprophytic molds that are
ubiquitous and worldwide, growing in soil, grain,
dung, bird droppings, and decaying plant matter.
Spores (conidia) are resistant to desiccation,
lightweight, and are easily dispersed in air currents.
Humans breathe in hundreds of conidia daily, which
are handled by alveolar macrophages and
neutrophils.

The main route of transmission is via inhalation of
airborne spores; person-to-person spread does not
occur.

The incubation period has not been defined.
Nosocomial outbreaks have occurred when
ventilation or heating systems become
contaminated, or when large numbers of spores
become airborne during building construction or
renovation.

Incidence

The incidence of aspergillosis varies by the type of
population. The overall incidence in
immunocompromised children is ~0.4%. The
incidence in bone marrow transplant patients is higher
(4.5%).

RISK FACTORS

Other than those with otomycosis or allergic
bronchopulmonary disease, most patients infected
with Aspergillus are immunocompromised in some
way. Patients at risk include those with malignancy,
solid-organ transplantation, bone marrow
transplantation, chronic steroid therapy, HIV, and
congenital immunodeficiencies.

GENERAL PREVENTION

Infection control:

* Hospitalized, immunosuppressed patients are at risk
for invasive aspergillosis.

 Environmental measures to control airborne spread
of spores in hospitals during construction are
indicated.

 Laminar-flow rooms with appropriate filters will
significantly decrease contact with airborne
conidiospores.
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PATHOPHYSIOLOGY

e The most common portal of entry for Aspergillus is
the respiratory tract; however, damaged skin or
operative wounds, the cornea, and the ear can also
serve as sites of entry.

— The development of disease depends on the
interaction between the organism (virulence) and
the host, specifically host defense mechanisms.

— Aspergillus produces toxic metabolites such as
elastase, cytotoxins, endotoxins, phospholipases,
and various inhibitors of immune function.

— Aspergillus is an unusual pathogen in
immunocompetent patients. The first line of
defense in the lungs is the macrophages.
Neutrophils are also a key part of the host defense
against Aspergillus.

* Conditions that alter the normal immunologic
mechanisms predispose to invasive aspergillosis.
Examples include leukemia (neutropenia),
corticosteroids (decreased neutrophil mobilization
and macrophage killing), and chronic granulomatous
disease (decreased oxidative-mediated killing)

ETIOLOGY
Aspergillus sp., most commonly Aspergillus fumigatus

COMMONLY ASSOCIATED CONDITIONS
* Allergic bronchopulmonary aspergillosis (ABPA) is
characterized by periodic episodes of wheezing,
low-grade fever, eosinophilia on peripheral smear,
transient infiltrates on chest radiographic film, and a
cough productive of brown mucus plugs. ABPA is
thought to represent a hypersensitivity response to
Aspergillus colonization of the lungs. It occurs most
commonly in patients with chronic respiratory
disease (i.e., in children with cystic fibrosis or
asthma).

Otomycosis is a localized, noninvasive infection of

the external ear seen in healthy hosts. It occurs more

commonly in warm, wet climates.

Sinusitis occurs in both healthy and

immunocompromised patients. Healthy patients can

present with signs and symptoms of chronic sinusitis
or a mass (aspergilloma) in the maxillary or ethmoid
sinuses. Immunocompromised patients present with
invasive disease characterized by bony destruction
with extension to contiguous sites such as the orbit
or CNS.

— Noninvasive pulmonary aspergillomas are
pulmonary fungus balls that grow in bronchogenic
cysts or other lung cavities without invading lung
tissue. They are the most frequent form of
pulmonary aspergillosis.

Invasive pulmonary aspergillosis occurs in the

immunocompromised host, most commonly in

patients with hematologic malignancy, solid-organ
transplants, HIV infection, or other patients receiving
long-term immunosuppressive therapy. Invasion of
blood vessels by Aspergillus leads to infarction,
necrosis, and hematogenous dissemination.

Invasive aspergillosis in immunocompromised hosts

can also involve the sinuses, brain, or skin. Rarer

infections include endocarditis, meningitis,
osteomyelitis, esophagitis, or infection of the eye.

@ DIAGNOSIS

HISTORY
* Question: Is there a history of chronic otitis
externa?

— Associated with otomycosis

* Question: Is there a history of sinusitis that does not
clear?

— Indolent or noninvasive paranasal sinusitis
presents with signs and symptoms of chronic
sinusitis that are unresponsive to antibiotic
therapy

e Question: Does an asthmatic patient cough up large,
dark mucus plugs?

— ABPA should be considered in the asthmatic
patient with a history of expectorating dark mucus
plugs, or a history of fleeting pulmonary infiltrates
on chest radiography (due to bronchial plugging).

e Question: Is the patient immunocompromised?

— Immunocompromised patients, especially those
with prolonged neutropenia, are at highest risk for
invasive aspergillosis. Patients with neutropenia,
who are febrile for 1 week despite
broad-spectrum antibiotics, are at increased risk
of invasive fungal infection.

PHYSICAL EXAM

* Otomycosis is characterized by a mass of black
spores (Aspergillus niger) that start close to the
eardrum and eventually fill the external canal, pain
on tragal movement, and occasionally a purulent
discharge. It is only rarely an invasive disease.
Invasive sinus aspergillosis may present with severe
pain, proptosis, monocular blindness, and bony
destruction on radiographic films, with evidence of
direct extension to the anterior fossa or orbit, or
with widespread dissemination. The maxillary
sinuses are most commonly involved.

Invasive pulmonary aspergillosis may be
indistinguishable from other causes of pneumonia
on physical examination. Findings may include fever,
tachypnea, rales, hypoxemia, and hemoptysis
(secondary to the angioinvasive potential of the
organism).

DIAGNOSTIC TESTS & INTERPRETATION

Lab

Initial lab tests

« Isolation of Aspergillus sp. by culture is required for
definitive diagnosis.

e Aspergillus can be recovered from samples of blood,

cerebrospinal fluid, sputum, urine, broncho-alveolar

lavage sample, or tissue biopsy. Types of specimens

collected are guided by history and physical

examination.

Aspergillus spp. recovered from cultures of the

respiratory tract (e.g., sputum and nasal cultures)

are usually a result of colonization in the

immunocompetent host but may indicate invasive

disease in the immunocompromised host. The

positive predictive value may be as high as 80-90%

in patients with leukemia or bone marrow

transplants.
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* Microscopic examination of specially stained tissue
samples, or of 10% potassium hydroxide
wet-preparation samples, which are positive for
branching, septate hyphae are suggestive of
Aspergillus or other fungal invaders.

Elevated serum IgE, eosinophilia, Aspergillus-specific
serum IgE, and an immediate-type skin test
response to Aspergillus antigen are often present in
patients with allergic aspergillosis and are helpful in
establishing the diagnosis.

Radiographic studies may include characteristic
findings such as wedge-shaped pleural-based
densities or cavities on plain x-rays. Findings on CT
scans include the "halo sign” (an area of low
attenuation surrounding a nodular lung lesion)
initially (caused by edema or bleeding surrounding
an ischemic area) and later the “crescent sign” (an
air crescent near the periphery of a lung nodule,
caused by contraction of infarcted tissue).

Recent developments in early diagnosis include the
use of high-resolution chest CT, new rapid stain
techniques and monoclonal antibodies for
broncho-alveolar lavage samples, and serum ELISA
for Aspergillus galactomannan.

The galactomannan (an aspergillus cell wall
component) ELISA may be helpful in diagnosing
aspergillosis in immunocompromised children even
prior to CT changes

DIFFERENTIAL DIAGNOSIS

* Other bacterial and fungal infections in
immunocompromised hosts

* Allergic pneumonitis (other causes):
— Chronic bacterial sinusitis

* Neoplasm

TREATMENT

MEDICATION (DRUGS)

First Line

The newer azole antifungal agent voriconazole is
considered primary therapy for invasive aspergillosis.
Treatment is generally at least 12 weeks.

Second Line

» Amphotericin B and the lipid-based amphotericin
preparations remain appropriate second-line
therapeutic options for patients who do not tolerate
voriconazole or who are not responding to therapy.
For patients in whom amphotericin is being
considered, the lipid-based formulations may be
preferred as initial therapy in those with marginal
renal function or in those receiving other
nephrotoxic drugs.

Caspofungin is also effective second line therapy.
Itraconazole has been shown to be efficacious in the
treatment of mild to moderate aspergillosis. The oral
form of itraconazole may be considered as an
alternative to amphotericin for prolonged treatment
once disease progression has been halted with IV
amphotericin therapy.

ADDITIONAL TREATMENT

General Measures

* ABPA is frequently managed with oral steroids. In
patients with corticosteroid-dependent ABPA, the
addition of itraconazole has been shown to be an
effective adjunctive agent. Itraconazole is also used
when patients have slow or suboptimal response to
steroid therapy, relapse, or steroid toxicity.

e If paranasal sinusitis is noninvasive, surgical
drainage or débridement usually results in clearance
of the infection.

* Otomycosis (most commonly secondary to
Aspergillus niger) is often found in association with a
bacterial external otitis. Débridement of the external
canal and treatment of underlying bacterial external
otitis usually produces a good therapeutic response.

SURGERY/OTHER PROCEDURES

Surgical excision, in addition to antifungal medication
is sometimes required for localized débridement in
invasive disease.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS
Patient Monitoring

The course of illness is variable, depending on host
immune function and the location and invasiveness of
disease.

ALERT

* Any immunocompromised patient with persistent
fevers or signs of invasive infection who does not
improve on treatment with broad-spectrum
antibiotics must be evaluated for fungal infection,
and the empiric use of antifungal medications
should be considered.

e The rare finding of diffuse nodular pneumonia in
children may be indicative of an underlying
diagnosis of chronic granulomatous disease and
aspergillosis.

PROGNOSIS

* Good in noninvasive disease, such as simple
otomycosis or paranasal sinusitis

e Immunosuppressed or severely neutropenic patients
may have rapid extension or dissemination of
disease; prognosis is often very poor. Early
recognition and aggressive treatment and
débridement are necessary.

COMPLICATIONS

* Disseminated infection, defined as infection of 2 or
more organs, can involve any of the previously
discussed sites, as well as the CNS, heart, bones, or
skin. Invasiveness depends on the immune state of
the host, as well as the period of time and number
of spores in the exposure.

Patients with underlying diseases that predispose
them to pulmonary cavitations, blebs, or cysts (such
as asthma, chronic bronchitis, tuberculosis, sarcoid,
histoplasmosis, and bronchiectasis) may develop an
aspergilloma (fungus ball) after seeding their
pulmonary secretions with Aspergillus. When the
mass is large enough to be demonstrated on chest
x-ray study, serum levels of IgG antibody to
Aspergillus are characteristically high. Patients may
present with hemoptysis, exacerbation of their
underlying disease, or, rarely, invasion or
dissemination.

ADDITIONAL READING

e American Academy of Pediatrics. Aspergillosis. In:
Pickering LK, Baker CJ, Kimberlin DW, Long SS, eds.
2009 Red Book: Report of the Committee on
Infectious Diseases, 28th ed. Elk Grove Village, IL:
American Academy of Pediatrics; 2009:222-224.

e Arendrup MC, Fisher BT, Zaoutis TE. Invasive fungal
infections in the paediatric and neonatal population:
Diagnostics and management issues. Clin Microbiol
Infect. 2009;15(7):613-624.

e Marr KA, Patterson T, Denning D. Aspergillosis:
Pathogenesis, clinical manifestations, and therapy.
Infect Dis Clin North Am. 2002;16(4):875-894, vi.

 Moss RB. Allergic bronchopulmonary aspergillosis
and Aspergillus infection in cystic fibrosis. Curr Opin
Pulm Med. 2010;16(6):598-603.

e Patterson TF. Combination antifungal therapy.
Pediatr Infect Dis J. 2003;22(6):555-556.

« Steinbach WJ, Stevens DA. Review of newer
antifungal and immunomodulatory strategies for
invasive aspergillosis. Clin Infect Dis. 2003;
37(suppl 3):5157-5224.

* Steinbach WJ. Pediatric Aspergillosis: Disease and
treatment differences. Pediatr Infect Dis J. 2005;
24(4):358-364.

* Stevens DA, Kan VL, Judson MA, et al. Practice
guidelines for diseases caused by Aspergillus. Clin
Infect Dis. 2000;30:696—709.

e Tamma P. The galactomannan antigen assay. Pediatr
Infect Dis J. 2007;26(7):641-642.

e Zaoutis TE, Heydon K, Chu JH, et al. Epidemiology,
outcomes, and costs of invasive aspergillosis in
immunocompromised children in the US, 2000.
Pediatrics. 2006;711(4):711-716.

CODES

ICD9

* 117.3 Aspergillosis

* 380.15 Chronic mycotic otitis externa

* 518.6 Allergic bronchopulmonary aspergilliosis

ICD10

* B44.81 Allergic bronchopulmonary aspergillosis
e B44.89 Other forms of aspergillosis

* B44.9 Aspergillosis, unspecified

FAQ

e Q: What are rare complications of aspergillosis?

e A: Endocarditis, osteomyelitis, and cutaneous
disease

* Q: Does person-to-person spread occur?
« A: No. The principal route of transmission is
inhalation of airborne spore
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ASPLENIA/HYPOSPLENIA

Matthew J. Ryan

Q@ BASICS

DESCRIPTION

Asplenia is the absence of the spleen due to either a
congenital anomaly or a surgical procedure.
Hyposplenia is defined by the impaired functional
capacity of the spleen to prevent bacterial infections.

RISK FACTORS

* Risk of bacteremia is highest in younger children
and in the years immediately following splenectomy.

e Streptococcus pneumoniae is the most common
pathogen-causing septicemia in asplenic children
followed by Haemophilus influenzae, Neisseria
meningitidis, Staphylococcus aureus, and other
streptococdi.

PATHOPHYSIOLOGY

* Most patients with hyposplenism have no problems

handling antigens. However, if the spleen is

minimally functional, problems may develop. The
major consequence is an inability to handle
infections.

The spleen is a major component of the

reticuloendothelial system; it is important both for

antibody synthesis (contains nearly 50% of the B

lymphocytes) and removal of opsonized organisms

(mononuclear phagocytes). The encapsulated

microbes such as pneumococcus, meningococcus,

and Haemophilus are usually eliminated by this
mechanism.

For patients <4 years of age in whom few alternate

routes of bacterial clearance exist, significant

pathology can result from impaired splenic function.

Heterotaxy syndrome should be viewed separately

because its prognosis is distinctly unfavorable.

Heterotaxy syndrome is characterized by complex

congenital heart defects, asplenia or polysplenia,

and abdominal heterotaxy.

— Common associated anomalies include
atrioventricular canal defects, conotruncal
anomalies, anomalous systemic pulmonary venous
connections, and abnormalities of visceroatrial
situs.

— The embryologic basis is thought to be a
disturbance in embryogenesis in the 5th week of
development that results in bilateral
right-sidedness with abnormal pulmonary lobation
in 80% of patients and abdominal heterotaxy in
72%.

— Heterotaxy syndrome has an incidence of 1:6000
to 1:20,000 live births.
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ETIOLOGY
* Secondary to:
— Surgical splenectomy
— Congenital asplenia
* In association with certain diseases or illnesses
« For complete list of causes, see “Differential
Diagnosis.”

@ DIAGNOSIS

HISTORY

The history taking should be directed toward the
differential diagnosis. However, in the apparently
healthy child with no identified risk factors who
presents with an overwhelming infection with an
encapsulated organism, the blood smear should be
examined for signs of hyposplenism (see “Lab”
below).

PHYSICAL EXAM

e On physical exam, the spleen may be normal, large,

or atretic. Therefore, the size of the spleen cannot be

used as an indicator of splenic function.

The size is most closely linked to the underlying

etiology.

— Complete splenic replacement by cysts, neoplasm,
or amyloid is an example of hyposplenic
splenomegaly.

— Sequestration crises such as those associated with
sickle cell disease and malaria clog the spleen
with cellular debris, which results in increased
spleen size and decreased function.

— Sickle cell disease patients typically have
splenomegaly early in life as the spleen tends to
sequester the abnormal red cells. With time, the
spleen slowly auto-infarcts and eventually
becomes nonpalpable. Sickle cell patients have
impaired splenic function at all stages and should
receive prophylactic antibiotics.

DIAGNOSTIC TESTS & INTERPRETATION

Lab
* The reduction or absence of splenic function can be
determined by specific hematologic changes.
Examination of a blood smear is essential to
evaluate for signs of decreased splenic function.
The spleen normally removes intracellular debris
such as Howell-Jolly bodies (nuclear remnants),
Heinz bodies (denatured hemoglobin), and
Pappenheimer bodies (iron granules). Findings of
target cells (red cells with a bull’s eye center due to
excessive membrane relative to the amount of iron
and hemoglobin), Howell-Jolly bodies, Heinz bodies,
Pappenheimer bodies, and pitted erythrocytes are
indicative of hyposplenism or asplenia.
Pits or pox on the red cell surface are the most
sensitive indicator of hyposplenism. These are
submembranous vacuoles that can be seen only in
wet preparations of red cells fixed in 1%
glutaraldehyde and viewed using direct
interference-contrast microscopy.
The >"Cr-labeled heat-damaged red cells can be
used as a measure of the capacity of the spleen to
clear particulate matter from the bloodstream.
Imaging
e Ultrasound with Doppler: Useful to assess spleen
size and direction of flow in splenic vein and portal
vessels.
e CT scan/abdominal MRI: Aids in the detection of
polysplenia
« Radionucleotide liver/spleen scan: Functional
reticuloendothelial cells will be seen with this
imaging modality.

DIFFERENTIAL DIAGNOSIS
Diminished splenic function found in:

* Congenital:
— Isolated congenital asplenia
— Heterotaxy syndrome

e Hematologic:

— Sequestration crises (e.g., sickle
hemoglobinopathies, essential thrombocytosis,
malaria)

— Sickle cell disease

— Hereditary hemoglobinopathies
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* Autoimmune:
— Glomerulonephritis
— Systemic lupus erythematosus
— Rheumatoid arthritis
— Sarcoidosis
— Sjogren syndrome
— Graves disease
— Graft-versus-host disease
e Gastrointestinal/hepatic:
— Celiac disease
— Inflammatory bowel disease
— Chronic liver disease/portal hypertension
e Space-occupying lesions:
— Tumors, such as lymphoma
— Amyloidosis
— Cysts
* Postsplenectomy:
—Trauma
— Beta-thalassemia
— Hereditary spherocytosis
* Vascular:
— Splenic artery occlusion
— Splenic vein thrombosis
* Miscellaneous:
— Normal infants
— Elderly
— Bone marrow transplant
— HIV infection
* Splenic irradiation

TREATMENT

ADDITIONAL TREATMENT

General Measures

e Immunization with a pneumococcal conjugate
and/or polysaccharide vaccine should be carried out
in all patients with hyposplenism. In those patients
who will be undergoing a scheduled splenectomy,
the S. pneumoniae, meningococcus, and
H. influenzae type b should be given at least
14 days prior to the operation.

« All children between 6 weeks and 59 months of age
should receive the 4-dose series of the 13-valent
pneumococcal conjugate vaccine (PCV13). A
23-valent pneumococcal polysaccharide vaccine
(PPSV23) is available for children >2 years of age.
A repeat of the PPSV23 should be administered
5 years after the 1st dose.

e Children should also receive the Haemophilus
influenzae type b vaccine.

Tetravalent meningococcal polysaccharide vaccine
should be given to all asplenic patients at 2—10
years of age. Meningococcal conjugate vaccine
should be administered to adolescents.
Revaccination is recommended every 5 years in
patients with functional or anatomic asplenia.
Antimicrobial prophylaxis should be strongly
considered in all asplenic children <5 years and for
up to 3 years postsplenectomy. Oral penicillin is
being replaced by amoxicillin-clavulanic acid,
fluoroquinolones, and cefuroxime owing to
increasing penicillin resistance.

ALERT

Generally, for patients <4 years, splenectomy is
contraindicated because of the risk of developing
bacterial infection.

ADDITIONAL READING

* American Academy of Pediatrics. Red Book: 2009
Report of the Committee on Infectious Diseases.
28th ed. Elk Grove Village, IL: American Academy of
Pediatrics; 2009.

* Brigden ML. Detection, education and management
of the asplenic or hyposplenic patient. Am Fam
Physician. 2001,;63:499-506, 508.

* Committee on Infectious Diseases.
Recommendations for the Prevention of
Streptococcus pneumoniae Infections in Infants and
Children. Use of 13-valent pneumococcal conjugate
vaccine (PCV13) and pneumococcal polysaccharide
vaccine (PPSV23). Pediatrics. 2010;126(1):
186—-190.

* Hirota WK, Petersen K, Baron TH, et al. Guidelines
for antibiotic prophylaxis for GI endoscopy.
Gastrointest Endosc. 2003;58(4):475-482.

o Melles DC, de Marie S. Prevention of infections in
hyposplenic and asplenic patients: An update. Neth
J Med. 2004,;62(2):45-52.

* Phoon CK, Neill CA. Asplenia syndrome: Risk factors
for early unfavorable outcome. Am J Cardiol.
1994,73:1235-1237.

e Sumaraju V, Smith LG, Smith SM. Infectious
complications in asplenic hosts. Infect Dis Clin North
Am. 2001;15:551-565.

CODES

ICD9
e 289.59 Other diseases of spleen
* 759.0 Anomalies of spleen, congenital

ICD10
e D73.0 Hyposplenism
* 89.09 Congenital malformations of spleen

FAQ

* Q: What should | do if my child has a fever?

* A:In hyposplenic patients, especially those <4 years
of age, all fevers should be taken seriously. Even if
the child is being treated with prophylactic
penicillin, he or she should be treated for all
symptomatic bacterial infections.

Q: Are there any special times | need to worry about
infections?

A: Asplenic patients receiving dental work or Gl
endoscopy should be considered on a case-by-case
basis. Antibiotic prophylaxis should strongly be
considered in asplenic patients undergoing high-risk
endoscopic procedures (i.e., sclerotherapy, stricture
dilation), as a transient bacteremia can occur in up
to 50% of these patients.
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Lee J. Brooks

Q@ BASICS

DESCRIPTION
e Characterized by 3 components:
— Reversible airway obstruction
— Airway inflammation
— Airway hyperresponsiveness to a variety of stimuli
« Diagnosis (the 3 "R"s)
— Recurrence: Symptoms are recurrent.
— Reactivity: Symptoms are brought on by a specific
occurrence or exposure (trigger).
— Responsive: Symptoms diminish in response to
bronchodilator or anti-inflammatory agent.

ALERT

Pitfalls:

* Not recognizing that asthma can manifest as
chronic cough; wheezing may not be evident.
Reluctance to “label” child with having asthma
(using terms such as reactive airway disease or
bronchitis)

Frequent antibiotic or cough medicine use to treat
asthma symptoms

"Recurrent pneumonias” often are actually
asthma exacerbations; subsegmental atelectasis
on chest radiograph misdiagnosed as an infiltrate
Underreporting of asthma symptoms; beware the
child who “doesn't like to play sports”; he/she
may have learned that exercise causes dyspnea.
Poor adherence with therapy when symptoms are
controlled

Failure to use inhaled medications properly:
Inhaled medication use must be taught and
reviewed at each visit. A fixed-volume holding
chamber should always be used with a pressurized
metered-dose inhaler (pMDI), regardless of
patient age. pMDlIs should be refilled based on the
number of doses used, not by estimating contents
by shaking or spraying. pMDlIs with a built-in dose
counter are preferred.

EPIDEMIOLOGY

Incidence

¢ Most common chronic illness in children

« Death from asthma in children more than tripled
from 1979 to 1996, but has been decreasing since
then, perhaps owing to better recognition and
increased use of anti-inflammatory medications. The
incidence of death from asthma does not seem to
correlate with severity.
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Prevalence

e Wheezing in children is extremely common in the
industrialized world (cumulative prevalence,
30-60%).

* In younger children, most episodes occur following
viral infections.

* >50% of children who wheeze in early childhood
stop wheezing by age 6 years.

* 14% of all young children (40% of those who
wheeze during infancy) continue to wheeze.

RISK FACTORS

Genetics

* Children of asthmatics have higher incidence of
asthma.
— 6-7% risk if neither parent has asthma
— 20% risk if 1 parent has asthma
—60% risk if both parents have asthma

* Several genes are known to be associated with the
development of atopy and bronchial muscle
responsiveness.

GENERAL PREVENTION

* Patient and caregiver education is mandatory to

establish provider/caregiver partnership and ensure

adherence with treatment plan.

Every patient/caregiver should be taught that

asthma is a chronic, inflammatory condition that can

be controlled with proper therapy.

All medications should be explained and potential

risks (side effects) and benefits reviewed.

A written asthma management plan should be

provided, outlining daily therapy and an "“action

plan” for managing exacerbations of asthma.

Environmental counseling:

— Avoid airborne irritants (tobacco smoke, wood
stoves, noxious fumes).

— Minimize dust-mite exposure.

— Minimize stuffed animals, quilts, books, and
clutter.

— Use dust mite—proof coverings on mattresses,
pillows, and box springs.

— Wash pillows, blankets, and sheets in hot water.

— Avoid molds by decreasing relative humidity to
50%.

— Remove pets from child's bedroom and from
house if patient is allergic to the animal.

PATHOPHYSIOLOGY

e Immune and inflammatory responses in the airways

are triggered by an array of environmental antigens,

irritants, or infectious organisms.

Atopy and asthma are related.

— Eosinophilia and the ability to make excess IgE in
response to antigen are associated with increased
airway reactivity.

— Asthma is more common in children who have
allergic rhinitis and eczema.

* Viral infections, particularly respiratory syncytial virus
(RSV), during infancy may play a role in the
development of asthma or may modify the severity
of asthma.

Exposure to cigarette smoke and other airway
irritants influences the development and severity of
asthma.

Airway is stimulated and primary inflammatory
mediators released.

Airway is invaded by inflammatory cells (mast cells,
basophils, eosinophils, macrophages, neutrophils, B
and T lymphocytes).

Inflammatory cells respond to and produce various
mediators (cytokines, leukotrienes, lymphokines),
augmenting the inflammatory response.

Airway epithelium is inflamed and becomes
disrupted, and basal membrane is thickened.
Airway smooth muscle is hyperresponsive, and
bronchoconstriction ensues.

Airway smooth muscle hypertrophy and airway
epithelial hyperplasia are characteristic chronic
changes resulting from poorly controlled asthma.

@ DIAGNOSIS

HISTORY
e Inquire about these symptoms: Coughing,
wheezing, shortness of breath, chest tightness:
— Frequency of symptoms defines severity.
— Precipitating factor (trigger)
— Response to bronchodilator or anti-inflammatory
medication
— Family history of asthma or atopy
e Pattern of symptoms:
— Perennial versus seasonal
— Continuous versus acute
— Duration and frequency of episodes
— Diurnal variation/nocturnal symptoms
* Do any of the following set off the breathing
difficulty?
— Infections (upper respiratory, sinusitis)
— Exposure to dust (mites), animal dander, pollen,
mold
— Cold air or weather changes
— Exercise or play
— Environmental stimulants (e.g., cigarette smoke,
strong odors, pollutants)
— Emotional factors (e.g., laughing, crying, fear)
— Drug intake (aspirin, nonsteroidal
anti-inflammatory drugs, B-blockers)
— Food additives
— Endocrine factors (e.g., menses, pregnancy,
thyroid dysfunction)
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* Review of systems:

— Symptoms of complicating factors
(gastroesophageal reflux, sinusitis, allergies)

— Dyspepsia, sour taste (gastroesophageal reflux);
throat clearing, purulent nasal discharge, halitosis,
cephalalgia, or facial pain (sinusitis); nasal itching
("allergic salute”), eye rubbing, sneezing, watery
nasal discharge (allergies)

e Impact of asthma:

— Number of hospitalizations/intensive care unit
admissions

— Number of emergency room visits/doctor’s office
visits

— Asthma attack frequency

— Number of missed school days/parent workdays

— Limitation on activity (may be subtle)

— Number of courses of systemic steroids needed

e Environmental history:

— Type of home

— Location of home (urban, suburban, rural)

— Heating system/air conditioning

— Use of humidifier

— Presence of molds, cockroaches, rodents

— Fireplace

— Carpeting

— Stuffed animals

— Pets

— Exposure to cigarette smoke

PHYSICAL EXAM
e Pulmonary exam may be normal when
asymptomatic.
e Assess work of breathing:
— Level of distress
— Intercostal/supraclavicular muscle retractions
e Chest shape (i.e., normal versus barrel shaped)
e Lung auscultation:
— Wheezing
— End-expiratory involuntary cough
— Prolonged expiratory phase
— Crackles or coarse breath sounds
— Stridor (indicates extrathoracic airway obstruction)
* Head, eyes, ears, nose, and throat exam: Signs of
allergies or sinusitis:
— Watery or itchy eyes
— Allergic shiners
— Dennie lines
— Nasal congestion
— Boggy nasal turbinates
— Nasal polyps
— Postnasal drip
* General exam (vital signs):
— Blood pressure (pulsus paradoxus)
— Respiratory rate (tachypnea)
e Skin: Evidence of eczema
* Extremities: Digital clubbing (very rare in asthma;
suggests alternative diagnosis)
e Physical exam trick: Forced-exhalation maneuver to
observe for wheezes or for precipitating coughing

DIAGNOSTIC TESTS & INTERPRETATION
Lab
e Pulmonary function tests:
— Essential for the assessment and ongoing care of
children with asthma
— Spirometry measures the degree of airway
obstruction and the response to bronchodilators.
— Values obtained can measure absolute degree of
airway obstruction.
— Serial values can follow progress of disease and
response to treatment.
— Children as young as 4-5 years old can usually
perform spirometry with practice.
e Provocational testing:
— Exercise challenge: Determines effect of exercise
on triggering airway obstruction
— Cold-air challenge: Indirect test of airway
hyperresponsiveness
— Methacholine challenge: A positive test supports
the diagnosis of asthma (useful in cases for which
history is equivocal and pulmonary function test is
normal), measures the degree of airway
hyperreactivity
* Allergy evaluation:
— Blood tests (eosinophil count, IgE level)
— Skin testing (best test for assessing allergen
sensitivity)
— RAST testing (not as accurate as skin testing)
— Sputum/nasal examination for presence of
eosinophilia
e Other studies:
— Gastroesophageal reflux evaluation
— pH probe
— Milk scan
— Barium swallow (confirms normal anatomy)
* Peak flow meter (home testing):
— Measures peak flow rate (PEFR)
— Effort dependent
— Assesses central, not peripheral, airway
obstruction
— Used with patients who have poor symptom
recognition or labile asthma
— Dips in peak flow rate precede onset of clinical
asthmatic symptoms.
— Peak flow rate should be performed at least once
a day.
— Peak flow rate values are divided into 3 zones:
o Green: >80% of baseline
o Yellow: 50-80% of baseline
o Red: 50% of baseline
« Specific peak flow rate guidelines should be
individualized for each patient based on the best
measurement obtained during a 14-day period
when the child is well.

Imaging

e Chest radiograph should be obtained if the
diagnosis is uncertain or there is not the expected
response to treatment, to rule out congenital lung
malformations or obvious vascular malformations:
— Findings can be normal.
— Common findings are peribronchial thickening,

subsegmental atelectasis, and hyperinflation.

e Sinus CT is useful if symptoms suggest sinusitis.

e Chest CT should be performed if bronchiectasis or
anatomic abnormality is suspected.

Diagnostic Procedures/Other
Bronchoscopy can rule out anatomic malformations,
foreign bodies, mucous plugging, vocal cord
dysfunction, aspiration (lipid-laden macrophages).

DIFFERENTIAL DIAGNOSIS
e Infectious:
— Pneumonia
— Bronchiolitis
— Chlamydia infection
— Laryngotracheobronchitis
— Sinusitis
— Immune deficiency
* Mechanical:
— Extrinsic airway compression
— Vascular ring
— Foreign body
— Vocal cord dysfunction
— Tracheobronchomalacia
e Miscellaneous:
— Cystic fibrosis
— Bronchopulmonary dysplasia
— Pulmonary edema
— Gastroesophageal reflux
— Recurrent aspiration
— Bronchiolitis obliterans
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TREATMENT

MEDICATION (DRUGS)

e Corticosteroids (anti-inflammatory agents):

— Most effective anti-inflammatory agents

— Inhaled: Reduce airway inflammation and
hyperresponsiveness more than any other inhaled
agents; inhibit production and release of cytokines
and arachidonic acid—associated metabolites;
enhance B-adrenoreceptor responsiveness; side
effects include oral thrush; may minimally affect
growth velocity at moderate or high doses

— Dosage individualized to each patient. Agents vary
in topical potency and systemic bioavailability;
available as pMDlIs, dry-powder inhalers (DPIs), or
nebulized. Fluticasone (Flovent) 44, 110, 220
mcg/puff pMDI and 50, 100, 250 mcg DPI;
budesonide (Pulmicort) 90, 180 mcg/puff DPI and
250, 500, and 1,000-mcg vials for nebulizer;
beclomethasone (Beclovent, Vanceril, Qvar) 40,
42, 80, 84 mcg/puff; triamcinolone (Azmacort)
100 mcg/puff; flunisolide (AeroBid) 250 mcg/puff;
mometasone (Asmanex) 220 mcg DPI

— Oral: Used for asthma exacerbations or for severe
asthma that cannot be otherwise controlled.
Exacerbations: Prednisone 1-2 mg/kg/d for 3-7
days or longer; usually tapered if >7 days of
therapy required or if systemic steroids are used
frequently. Ongoing therapy: 0.5—-1 mg/kg/d daily
or every other day for patients with severe
asthma. Undesirable side-effect profile. When
used daily, assess bone density and for cataract
formation at least yearly.

— IV: Methylprednisolone (Solu-Medrol) 1-2 mg/kg
IV q6—12h until improved and able to take oral
medication

e Leukotriene modifiers (anti-inflammatory agents):

— Block the synthesis and/or action of leukotrienes

— 5-Lipoxygenase inhibitors, zileuton: May cause
hepatic dysfunction

— Leukotriene receptor antagonists: Zafirlukast
(10 mg; Accolate) and montelukast (4, 5, and
10 mg; Singulair)

— Indicated as monotherapy for mild or
exercise-induced asthma and in combination with
an inhaled corticosteroid for more effective
symptom control or using a lower dose of inhaled
corticosteroid

 Mast-cell stabilizers

— Weak anti-inflammatory agents

— Preparations: Cromolyn sodium; nedocromil
sodium (Tilade, available in Canada)

— Decrease bronchial hyperresponsiveness

— Can be used prior to exercise for exercise-induced
symptoms

— No significant side effects

— Inhaled: Nebulizer; MDI
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B2-agonists (bronchodilators): Indication is for relief
of acute bronchoconstriction (quick-relief medicine);
used as needed in people with asthma who have
breakthrough symptoms; used prior to exercise in
exercise-induced bronchospasm; regular use or
overuse associated with worsened control of
asthma; routes include inhaled (most effective,
metered-dose inhaler or nebulizer) and oral (least
effective, most side effects); short-acting (4—6
hours) preparations include albuterol (Ventolin,
Proventil, ProAir), terbutaline (Brethaire, Brethine),
and metaproterenol (Alupent); a single-isomer
preparation of albuterol (Xopenex) may have a
slightly longer duration of action and perhaps fewer
side effects; longer-acting (up to 12 hours)
preparations include salmeterol (Serevent) and
formoterol (Foradil) available as pMDI and DPI, can
be used daily in conjunction with anti-inflammatory
agent for improved symptom control. Fixed
combination products of inhaled corticosteroid and
a long-acting B-agonist (Advair, Dulera, Symbicort)
are available as DPIs and pMDls.

There may be an increased risk of asthma-related

deaths in patients using long-acting B-agonists

(LABA) and it is suggested that LABAs be prescribed

only for patients not adequately controlled on other

asthma-controller medications or whose disease

severity warrants initiation of treatment with 2

maintenance therapies.

— Theophylline (bronchodilator): 2nd-line agent
used when more conventional therapies are
unsuccessful; indications are chronic, poorly
controlled asthma and nocturnal asthma (if no
gastroesophageal reflux); adjunctive therapy with
B2-drugs and steroids in hospitalized patients in
selected cases; route (oral or IV); serum levels
must be routinely monitored (therapeutic levels
are 10-20 mg/mL). Side effects are seen with
increased levels. Many factors affect theophylline
levels. Increased levels are seen with
erythromycin, ciprofloxacin, cimetidine, viral
illnesses, fever. Decreased levels are seen with
phenobarbital, phenytoin, rifampin.
Sustained-release tablets should not be crushed.

Anticholinergic agents (bronchodilators): Adjunctive

bronchodilators, may be useful in patients who only

partially respond to B-agonists; preparations include
ipratropium bromide MDI or ampule for nebulization

(Atrovent).

Monoclonal antibodies against IgE (Xolair) can be

given as a monthly SC injection in severe asthma

patients with moderately high IgE levels.

ISSUES FOR REFERRAL

* A patient who requires hospitalization more than
once a year, or who has required intensive care

* A patient who requires frequent bursts of systemic
corticosteroids

* A patient whose airway obstruction is not easily
reversible

* A patient who has clinical features suggesting
another pulmonary process

COMPLEMENTARY & ALTERNATIVE
THERAPIES

* Miscellaneous drugs used in severe cases

* Steroid-sparing agents:

— Troleandomycin (TAO): Macrolide antibiotic;
decreases clearance of corticosteroids, thus
prolonging the effects of corticosteroids on the
lung; lower corticosteroid dosing required

— Methotrexate: Potent immunosuppressive drug;
needs further investigation in children

— Cyclosporine: Shown to have steroid-sparing
effect in adult population with asthma; side
effects are significant and may limit use

— Magnesium sulfate (MgSO4): Used intravenously
as a smooth muscle relaxer in severe acute
asthma exacerbation

* Helium:

— May improve airflow in severe asthma

— Can improve ventilation and potentially
oxygenation

e Immunotherapy:

— Efficacy in asthma is controversial

— Most effective if a single antigen can be identified

— Used only in select cases if medical management
and environmental control measures are
ineffective
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ONGOING CARE

FOLLOW-UP RECOMMENDATIONS
Long-term follow-up is essential to maintain normal
activity and pulmonary function. All patients should
use a valved holding chamber with pMDls, and
technique for all inhaled medications should be
reviewed regularly.

Patient Monitoring

Signs that may indicate problems: Increased symptoms
(cough day or night, wheeze), exercise limitations or
symptoms during exercise, decrease in peak flow rate,
increasing use of inhaled bronchodilators, subject not
improving on enhanced home therapy

DIET
* Avoid foods or food additives (if truly allergic).
e Food-induced asthma is uncommon.

PATIENT EDUCATION

Activity:

* Most patients with asthma can participate fully in
sports, even at a high level, with close follow-up.
Extra medications such as albuterol and/or cromolyn
may be required before vigorous exercise. All
athletes should have their quick-relief medications
on hand at all times.

o Athletes with asthma may need to report their
medications to the governing bodies of their sport.

PROGNOSIS
With proper therapy and good adherence to treatment
regimen: Excellent

COMPLICATIONS

Morbidity: Frequent hospitalizations and absence from
school. Psychological impact of having a chronic
iliness. Decline in lung function over time
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CODES

ICD9

e 493.00 Extrinsic asthma, unspecified

e 493.92 Asthma, unspecified type, with (acute)
exacerbation

ICD10

* J45.901 Unspecified asthma with (acute)
exacerbation

* J45.909 Unspecified asthma, uncomplicated

FAQ

 Q: Will my child outgrow his or her asthma?

* A: Family history and allergies affect the ultimate
outcome. Wheezing during the 1st 3 years of life is
extremely common, with 40-50% of all children
wheezing at some time. Many of these children do
not develop asthma and “outgrow” their illness by
school age. Some patients develop asthma again as
young adults.

Q: Can my child become dependent on asthma
medications?

A: Children do not become “dependent” on these
medications as they would with narcotic agents.
Daily asthma medications are required to maintain
airway patency and to control airway inflammation.
Q: Will my child be on medications for the rest of his
or her life?

A: This depends on the severity of the asthma. The
types, doses, and frequency of asthma medications
will change over a patient’s lifetime.

Q: Do inhaled steroids affect patient growth?

A: There is some transient and slight decrease in
growth velocity seen in children who receive
moderate-dose inhaled corticosteroids (~0.5 mg/d).
Ultimate height does not seem to be affected.

77




ATAXIA

Sunil Thummala
Susan L. Perlman (5th edition)

Q@ BASICS

DESCRIPTION

 Incoordination or clumsiness of movement,
disproportionate to weakness

* Most acute ataxias are acquired; chronic ataxias are
congenital or hereditary.

e Caused by dysfunction of cerebellum,
proprioception, or vestibular system

Clinical presentation:

* Ataxia with fever, rash, Gl illness, or recent

immunization suggests more benign acute cerebellar

ataxia; headache, diplopia, vomiting: More

ominous—acute hydrocephalus, tumor, or stroke

Altered mental status, headache, or seizures raise

suspicion for acute disseminated encephalomyelitis

(ADEM).

Brainstem encephalitis: Cranial neuropathies

Disorders of vestibular pathway: Severe vertigo,

nausea, vomiting, and hearing problem

Toxic/metabolic causes usually alter consciousness.

Rapidly ascending weakness following infection

suggests Guillain Barré (GBS).

Acute-onset ataxia with diplopia suggests brain

stem stroke, tumor.

Rapidly clearing ataxia with confusion and focal

weakness suggests postictal state.

Headache, visual scintillations, nausea, and

dizziness suggest migraine.

Mitochondrial disorders commonly feature short

stature, seizures, retinopathy, heart block,

myopathy, and mental retardation.

Friedreich ataxia is associated with cardiomyopathy,

diabetes, scoliosis, pes cavus, and peripheral

neuropathy.

Ataxia telangiectasia: Telangiectasias, frequent

bronchopulmonary infection, leukemia/lymphoma,

other cancers

EPIDEMIOLOGY

* ~80% of acute ataxias due to postviral,
intoxication, GBS.

e ~1in 1,000 children develops acute ataxia
following varicella infection.

 Congenital cerebellar syndromes: Caused by
perinatal trauma, vascular events (“ataxic cerebral
palsy”). Dandy-Walker syndrome and structural
cerebellar abnormalities are rarer.

e Friedreich ataxia: 2—4 in 100,000

e Ataxia with oculomotor apraxia: 5 in 100,000

* Brain gliomas: Common in children

GENERAL PREVENTION
Accidental intoxications, varicella vaccination

PATHOPHYSIOLOGY

« Dysfunction of cerebellum, proprioceptive sensors,
and vestibular system causes ataxia.

« Unilateral cerebellar ataxia: Ipsilateral cerebellum or
its connections

e The cerebellum can also become the target of
autoimmune phenomena.
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ETIOLOGY

¢ Acute-onset ataxias: Postinfectious (ADEM)
inflammatory conditions, infection, intoxication,
tumors, intracerebral hemorrhage, stroke, trauma,
conversion disorder:

— Intoxication by benzodiazepines, antihistamines,
anticonvulsants, lead, CO, alcohol, inhalants

— Posterior fossa tumors: Medulloblastoma, occult
neuroblastoma/opsoclonus-myoclonus-ataxia
syndrome

— Pontine/medullary strokes, strokes involving
cerebellum, cerebellar peduncles

— Acute ataxia with inconsistent findings suggests
psychogenic ataxia.

e Episodic: Migraine, seizures, inborn errors of
metabolism, familial periodic ataxia (dominant)
e Chronic progressive ataxias: Genetic:

— Friedreich, ataxia telangiectasia,
aminoacidopathies, hexosaminidase A deficiency,
abetalipoproteinemia/hypobetalipoproteinemia,
Wilson disease, mitochondrial peroxisomal
disorders, dominant spinocerebellar ataxias

— Chiari malformation, Dandy-Walker syndrome,
agenesis of cerebellar vermis

e Paraneoplastic: Ataxia may precede opsoclonus/
myoclonus due to neuroblastoma/ganglioneuroma.

@ DIAGNOSIS

HISTORY
* Acute ataxia:

— History directed to possible intoxication, head
trauma, or migraine

— Recent infection suggests postviral cerebellar
ataxia, labyrinthitis, or Guillain-Barré syndrome,
ADEM

— Access to drugs, altered mental status = possible
intoxication

— Recent trauma: Concussion, vertebral
dissection/stroke, intracranial bleed

— History of congenital heart defect: Cerebellar
stroke

— Severe vertigo, nausea, vomiting, hearing
problem: Labyrinthitis

* Episodic ataxias:

— Headache with nausea, visual changes, focal

neurologic findings: Migraine syndrome
e Chronic ataxias:

— Irritability or progressive macrocephaly or cranial
neuropathy suggests posterior fossa pathology
(e.g., tumor).

— Multiple system involvement should raise concern
for metabolic/genetic causes (mitochondrial
disorders, organic acidurias, Friedreich ataxia,
ataxia telangiectasia).

PHYSICAL EXAM

e Abnormalities on cranial nerve exam for posterior
fossa pathology

* Ataxia proportional to degree of weakness suggests
lesion in motor pathway (e.g., myasthenia gravis,
GBS).

* Absent DTR: GBS

e Limb dysmetria (appendicular ataxia),
dysdiadochokinesis, hypotonia, tremor

* Vermis: Manifests as truncal ataxia, gait ataxia
("drunken” movements), nystagmus, dysarthria,
titubation

* Vestibular: Gait ataxia, nystagmus, abnormal Rinne
and Weber tests

« Disorders of proprioception: Positive Romberg test,
decreased reflexes

DIAGNOSTIC TESTS & INTERPRETATION

Lab

« Toxicology screen in acute ataxia; drug levels for
specific intoxication

e Lumbar puncture for CSF analysis (for ADEM, GBS,
infection)

* EEG if postictal ataxia is a possibility

e Full workup for neuroblastoma in
ataxia-opsoclonus/myoclonus: Body CT, MIBG scan,
serum ferritin, urine (HVA/VMA)

e Metabolic: Lysosomal hydrolases, ammonia, plasma
and CSF lactate, pyruvate, long-chain fatty acids,
plasma/urine amino and organic acids

e Low cholesterol: Abetalipoproteinemia

* Elevated a-fetoprotein, decreased serum IgA: Ataxia
telangiectasia.

» Genetic tests for Friedreich ataxia, ataxia
telangiectasia, and the dominantly inherited
spinocerebellar ataxias (many subtypes)

* Mitochondrial screening: Plasma or CSF lactate,
genetic testing on blood, muscle biopsy

Imaging

* Radiologic studies are necessary when intoxication
has been ruled out. Imaging of brain can help rule
out tumor, stroke, or demyelination.

e MRl is superior to CT in most cases; however, if
intracranial hemorrhage is a concern a noncontrast
CT can quickly confirm diagnosis and aid in
treatment

Pathological Findings

Pathology is specific to the underlying etiology,
although neurodegenerative cerebellar disease may
show only nonspecific loss of Purkinje cells.

DIFFERENTIAL DIAGNOSIS

* Movement disorders (exaggerated physiologic
tremor, chorea, athetosis) and limb weakness may
be mistakenly diagnosed as ataxia.

e Paretic ataxia: Incoordination proportional to the
degree of weakness suggests ataxia (GBS, tick
paralysis).

e Psychogenic: Variable effort; no pathologic
nystagmus; changing character of tremor, excessive
swaying while walking but no fall (astasia-abasia);
corrective steps before falling
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* Acute ataxia:

— Intoxication: Depressed mental status; toxicology
screen; medications at home

— Posttraumatic: History/physical findings

— Postinfectious: Acute cerebellar ataxia (with
dysarthria, mild hypotonia)

— Paraneoplastic: Ataxia may precede
opsoclonus/myoclonus due to
neuroblastoma/ganglioneuroma.

— Migraine: Resolves in hours; headache may
precede ataxia.

— Labyrinthitis: Fast phase of nystagmus is
unidirectional.

— ADEM: White matter changes on MRI or CT

— Acute polyneuropathy: Guillain-Barré syndrome
(areflexia, signs of sensory ataxia)

— Stroke: Focal deficits; abnormal imaging studies
— Postictal: Rapidly resolving ataxia with negative
studies, slowing on EEG; history of convulsion

— Familial periodic ataxia: Family history

— Metabolic disorders: Pyruvate dysmetabolism
(attacks provoked by febrile illness, associated
lactic acidosis), biotinidase deficiency (associated
seizures, skin rash)

— Psychogenic: Variable effort; no pathologic
nystagmus; gait is grossly unsteady, corrective
steps before falling

* Chronic ataxia:

— Brain tumor (especially in children <10 years of
age): Associated cranial neuropathies,
papilledema, headache, pyramidal tract signs

— Friedreich ataxia: Onset 5—15 years of age, other
affected siblings, associated cardiomyopathy,
diabetes, polyneuropathy, scoliosis, pes cavus

— Ataxia telangiectasia: Onset <5 years of age,
frequent bronchopulmonary infection, and
leukemia/lymphoma (elevated -fetoprotein)

— Ataxia with oculomotor apraxia type 1: Onset
2-18 years of age, associated polyneuropathy,
chorea, cognitive difficulty (hypoalbuminemia,
hypercholesterolemia)

— Ataxia with oculomotor apraxia type 2: Onset
2-22 years of age, associated polyneuropathy,
chorea (elevated -fetoprotein and CPK)

— Leukodystrophy: Adreno-, metachromatic,
Pelizaeus-Merzbacher (abnormal MRI)

— Other metabolic diseases: Niemann-Pick type C
(bone marrow biopsy); Refsum disease;
juvenile-onset Tay-Sachs disease, neuraminidase
deficiency (lysosomal disorders); maple syrup urine
disease, Hartnup disease (amino acid screen);
familial coenzyme Q10 deficiency; familial vitamin
E deficiency; cerebral folate transport disorder
(low 5-MHTF in CSF)

— Abetalipoproteinemia: Hypocholesterolemia

— Mitochondrial disease: Retinopathy, sensorineural
hearing loss, diabetes, growth delay, seizures,
strokelike episodes, myopathy, elevated pyruvate
and lactate levels

— Congenital disorders of glycosylation

— Thiamine deficiency

— Celiac disease

— Autosomal dominant ataxias

— Long-term phenytoin use: Primarily adults

— Rare: Ataxic cerebral palsy, brain dysgenesis,
Joubert syndrome, multiple sclerosis,
Gerstmann-Strassler (familial, prion disease)

g TREATMENT

* Treatment of individual disorders associated with
ataxia is beyond the scope of this chapter.

Majority of acute ataxias are self-limited, needing
only supportive care.

Treatment depends on underlying condition (e.g., if
due to phenytoin toxicity, adjust phenytoin dose).
Precautions and limitation of activity to decrease
injury

Early identification and management of aspiration
Steroids, IVIG, plasma exchange for ADEM (limited
evidence)

Brainstem encephalitis: Antibiotics/antiviral
coverage until studies are negative
Immunomodulatory therapies have been tried
(steroids, plasma exchange, IVIG) for paraneoplastic
ataxia-opsoclonus/myoclonus, which may persist
long after therapy for the tumor.

Epilepsy, migraine preventive therapy
Acetazolamide may be helpful in familial periodic
ataxia.

Drugs useful for tremor can be helpful for cerebellar
tremor.

Replacement therapies rarely helpful: Vitamin E,
thiamine, B12, coenzyme Q10; biotin; folinic acid
(cerebral folate disorder).

Physical and occupational therapy, speech therapy,
other rehabilitation interventions

ONGOING CARE

PROGNOSIS

 Most acute ataxias are postviral and have good
prognosis.

* Acute postinfectious cerebellar ataxia resolves over
days to weeks; if imaging studies show
demyelination, recovery may take longer.

* Behavioral and learning difficulties may persist in
20% of children with postviral acute cerebellar
ataxia.

 Most patients with ADEM recover completely.

* Familial periodic ataxia has benign course.

COMPLICATIONS

e Risks of injuries, aspiration, secondary infections,
and depression.

* GBS: Monitor for autonomic instability, respiratory
failure

* Ataxia telangiectasia: Immunodeficiency, neoplasia

ALERT

* Inadvertent intoxication with anticonvulsants may
not be detected on routine toxin screen.

¢ MRI: Evaluate ataxia and a headache
(Arnold-Chiari type 1 malformation, tumor)

ADDITIONAL READING

* Connolly AM, Dodson WE, Prensky AL, et al. Course
and outcome of acute cerebellar ataxia. Ann Neurol.
1994,35:673-679.

* Dressler D, Benecke R. Diagnosis and management
of acute movement disorders. J Neurol. 2005;
252(11):1299-1306.

 Mercuri E, He J, Curati WL, et al. Cerebellar
infarction and atrophy in infants and children with a
history of premature birth. Pediatr Radiol. 1997;27:
139-143.

e Palau F, Espinos C. Autosomal recessive cerebellar
ataxias. Orphanet J Rare Dis. 2006;1:47-65.

* Ryan MM, Engle EC. Acute ataxia in childhood.

J Child Neurol. 2003;18(5):309-316.

« Salas AA, Nava A. Acute cerebellar ataxia in
childhood: Initial approach in the emergency
department. Emerg Med J. 2010;27(12):956-957.

See Also (Topic, Algorithm, Electronic

Media Element)

* National Ataxia Foundation: http://www.ataxia.org

e Friedreich’s Ataxia Research Alliance: http://www.
curefa.org

* Ataxia-Telangiectasia (A-T) Children’s Project:
http://www.atcp.org/

CODES

ICD9

* 334.0 Friedreich’s ataxia

* 334.8 Other spinocerebellar diseases
* 438.84 Ataxia

ICD10

* G11.1 Early-onset cerebellar ataxia

e G11.3 Cerebellar ataxia with defective DNA repair
* R27.0 Ataxia, unspecified

FAQ

 Q: What intoxications are most likely to cause
ataxia?

A: Benzodiazepines, the major anticonvulsants
(except valproate), psychotropic medications,
ethanol, tricyclics, and antihistamines

Q: How long can postinfectious cerebellar ataxia
last?

A: Rarely, it may last for months, but usually
improves during that time.

Q: What is the role of physical therapy for cerebellar
ataxia?

A: Repetitive exercise balance and coordination may
improve ataxia. Vestibular compensation exercise
may improve vertigo in patients with vestibular
ataxia.

79



http://www.ataxia.org
http://www
http://www.atcp.org/

ATELECTASIS

Richard M. Kravitz

Q@ BASICS

DESCRIPTION

* State of collapsed and airless alveoli

¢ May be subsegmental, segmental, or lobar, or may
involve the entire lung

« Aradiographic sign of an underlying disease and not
a diagnosis unto itself

EPIDEMIOLOGY

 Depends on the underlying disease causing
atelectasis

 Resorption atelectasis the most common form

RISK FACTORS

Genetics

Depends on the underlying disease causing atelectasis
(i.e., cystic fibrosis; primary ciliary dyskinesia)

GENERAL PREVENTION

* Maintaining adequate cough

* Good airway clearance techniques in patients at risk
for atelectasis

PATHOPHYSIOLOGY

 Reduced lung compliance

« Loss of alveoli (if extensive) may lead to hypoxia.

e Intrapulmonary shunting develops from
hypoxia-induced pulmonary arterial
vasoconstriction, which may lead to areas of
ventilation/perfusion (V/Q) mismatch and further
hypoxia.

o If atelectasis is extensive and long-term, pulmonary
hypertension may develop.

o Atelectatic areas are prone to bacterial overgrowth
and possible secondary infection.

ETIOLOGY
« Airway obstruction (resorption atelectasis):
— Most common cause of atelectasis in children
— Obstructed communication between alveoli and
trachea
* Large airway obstruction:
— Intrinsic: Foreign-body aspiration, mucus plug,
tumor, plastic bronchitis
— Extrinsic: Hilar adenopathy, mediastinal mass,
congenital lung malformations
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* Small airway obstruction

— Acute infection: Bronchiolitis, pneumonia
(respiratory infections are the most common cause
of acute atelectasis)

— Altered mucociliary clearance: CNS depression,
smoke inhalation, pain

Mechanical compression of the pulmonary

parenchyma or pleural space (compressive

atelectasis):

— Intrathoracic compression: Pneumothorax, pleural
effusion, lobar emphysema, intrathoracic tumors,
cardiomegaly, diaphragmatic hernias

Abdominal distention: Large intra-abdominal

tumors, hepatosplenomegaly, massive ascites,

morbid obesity

Decreased surface tension in the small airways and

alveoli (adhesive atelectasis):

— Stems from surfactant deficiency

— Diffuse surfactant deficiency (e.g., hyaline
membrane disease, acute respiratory distress
syndrome, smoke inhalation)

— Localized surfactant deficiency (e.g., acute
radiation pneumonitis, pulmonary embolism)

* Neuromuscular weakness (hypoventilation):

— Inherent weakness (e.g., Duchenne muscular
dystrophy, spinal muscular atrophy, paralysis)

— Acquired weakness (e.g., postanesthesia
hypoventilation)

@ DIAGNOSIS

HISTORY
* Dependent on the underlying disease process
* May be asymptomatic
* Cough and/or wheeze can be present
* Dyspnea
o Chest pain
e Special questions:
— Is the atelectasis acute, recurrent, or chronic in
terms of its duration?
— Is there a history of asthma, chronic lung disease,
or exposure to smoke or toxic fumes that would
increase the risk for atelectasis?

PHYSICAL EXAM

 May be normal

e Tachypnea

* Rales or rhonchi

* The most specific sign is localized decrease or loss of
breath sounds.

* Dullness to percussion if large area involved

e Tracheal deviation and shift of heart sounds toward
atelectatic side

* Localized wheezes in cases of partial obstruction

* Cyanosis (seen when extensive atelectasis is
present, causing impairment of oxygenation and
areas of ventilation/perfusion mismatch)

DIAGNOSTIC TESTS & INTERPRETATION
Lab
Appropriate test is dependent on the underlying
etiology:
e Asthma:

— Spirometry

— Sweat test (if cystic fibrosis suspected)
* Infection:

— Cultures (sputum, blood, bronchoalveolar lavage
fluid)

— Nasal washing (especially for viruses)

— PPD (when tuberculosis is suspected)

* Foreign-body aspiration:

— Bronchoscopy (to remove the obstructing agent.
Rigid bronchoscopy is indicated if the obstructing
agent is a foreign body; flexible can be used for
mucus plugs, plastic bronchitis, or infectious
etiology)

* Immunodeficiency:

— CBC with differential

— Immunoglobulins (IgG, 1gA, IgM)

— HIV testing

e Congenital malformations:

— (T scan of the chest (for lung malformation)

— Bronchoscopy (for H-type tracheoesophageal
fistula [TEF] or bronchial stenosis)
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Imaging
e Chest radiograph:
— Most important diagnostic tool
— Radiographic signs of atelectasis:
o Loss of lung volume from the affected lobe
o Compensatory hyperexpansion of the remaining
lobes on the affected side
o Shift of interlobar fissures
o Elevation of diaphragm
© Mediastinal shift toward the affected side
o Approximation of ribs on the affected side
o CT of chest:
— Confluence of bronchi and blood vessels converge
toward the affected side
— Provides information with regard to precise
location and extent of any obstructing process

DIFFERENTIAL DIAGNOSIS

* Pneumonia:
— Viral pneumonia versus subsegmental atelectasis
— Bacterial pneumonia versus segmental or lobar

atelectasis

e Thymus (may often be mistaken for atelectasis in an
upper lobe)

« Congenital malformations (e.g., sequestration,
bronchogenic cyst)

e Pleural effusion

TREATMENT

ADDITIONAL TREATMENT

General Measures

* Treat underlying disease (i.e., removal of aspirated
foreign body; clearance of mucus plugs; treatment
of any underlying infection)

Chest physical therapy with bronchodilators (usually
for at least 1 month).

If no improvement with conservative therapy, a
bronchoscopy with lavage to remove possible mucus
plug is indicated (lavage may be with saline or, in
select cases, with recombinant human DNase or
N-acetylcysteine).

Consider surgery to remove the affected region:

— Chronic or recurrent atelectasis

— Unresponsive to therapy

— Focal bronchiectasis has developed.

— Significant morbidity is seen.

* Prevention of recurrent or future atelectasis:
Directed toward underlying cause, when applicable
* Airway clearance is important in clearing areas of
atelectasis.
* Various techniques are available including:
— Manuel chest physiotherapy
— Mechanical chest physiotherapy (ThAIRapy vest)
— Incentive spirometry
— Acapella or Flutter devices
— Intermittent positive pressure breathing (IPPB) or
intrapulmonary percussive ventilator (IPV)
— Mechanical insufflator-exsufflator (Cough
Assist):
o For patients with weakened cough (i.e.,
neuromuscular weakness)

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS
Patient Monitoring

Expect improvement: 1-3 months in typical,
uncomplicated cases

PROGNOSIS
* Dependent on the underlying disease process
e In otherwise healthy individuals: Excellent

COMPLICATIONS

* Recurrent infections

* Bronchiectasis

* Hemoptysis

* Abscess formation

« Fibrosis of the pulmonary parenchyma

ADDITIONAL READING

e Birnkrant DJ, Pope JF, Eiben RM. Management of
the respiratory complications of neuromuscular
diseases in the pediatric intensive care unit. J Child
Neurol.1999;14(3):139-143.

e Hough JL, Flenady V, Johnston L, et al. Chest
physiotherapy for reducing respiratory morbidity in
infants requiring ventilator support. Cochrane
Database Syst Rev. 2008.

e McCool FD, Rosen MJ. Nonpharmacologic airway
clearance therapies: ACCP evidence-based clinical
practical guidelines. Chest. 2006;129:2505-2595.

e Oermann CM, Moore RH. Foolers: Things that look
like pneumonia in children. Semin Respir Infect.
1996;11:204-213.

* Redding GJ. Atelectasis in childhood. Pediatr Clin
North Am. 1984;31:891-905.

e Riethmueller J, Kumpf M, Borth-Bruhns T, et al.
Clinical and in vitro effect of dornase alfa in
mechanically ventilated pediatric non-cystic fibrosis
patients with atelectasis. Cell Physiol Biochem.
2009;23:205-210.

e Slattery DM, Waltz DA, Denham B, et al.
Bronchoscopically administered recombinant human
DNase for lobar atelectasis in cystic fibrosis. Pediatr
Pulmonol. 2001;31:383-388.

CODES

ICD9
518.0 Pulmonary collapse

ICD10
* J98.11 Atelectasis
e P28.10 Unspecified atelectasis of newborn

FAQ

* Q: When is the optimal time for bronchoscopy?

* A: There are no established criteria for when a
bronchoscopy should be performed. A bronchoscopy
should be done early in the course of illness when:
— There is a high suspicion of a foreign body.

— Significant respiratory distress is present.

— Cases of acute chest syndrome in patients with
sickle cell disease

— If the atelectasis is extensive and conservative
treatment is ineffective

— Bronchoscopy is infrequently performed in
patients with cystic fibrosis secondary to its
recurrent nature.
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ATOPIC DERMATITIS

Albert C. Yan

Q@ BASICS

DESCRIPTION

Atopic dermatitis or eczema is a chronic, recurrent,
pruritic skin eruption seen in individuals with
associated personal or family history of atopy (e.g.,
asthma, allergies, hay fever, or rhinitis). The disease is
characterized by intermittent acute flares. It most
commonly begins in infancy or early childhood.

EPIDEMIOLOGY

Incidence

* Atopic dermatitis is a common disease, occurring in
nearly 1in 5 children.

e ~60% of patients with atopic dermatitis will
develop it in the 1st year of life, and 30% between
the ages of 1 and 5 years.

Prevalence

« A family history of atopy (e.g., allergies, asthma,
eczema, or hay fever) is present in 30—70% of
patients.

* Atopic dermatitis is usually worse in the winter, but
can flare at any time of year.

RISK FACTORS

Genetics

* There is a genetic trait seen in atopic dermatitis,
with 30-70% of family members having atopy
(allergies, asthma, eczema, or hay fever).

e The exact mode of inheritance is not well defined
and appears to be multifactorial. However, in a
subset of patients, studies indicate a strong link to
filaggrin mutations among patients suffering from
atopic dermatitis, asthma, and ichthyosis vulgaris.

PATHOPHYSIOLOGY

« Histologic findings are dependent on the stage of
atopic dermatitis (i.e., acute or chronic).

 Lymphocytes can be seen infiltrating the epidermis.

« The acute form shows spongiosis and intercellular
edema that can lead to vesicle formation.

« The chronic form is characterized by epidermal
psoriasiform hyperplasia and hyperkeratosis.

ETIOLOGY

« Etiology of atopic dermatitis is multifactorial, with
genetic, environmental, physiologic, and
immunologic factors.

e Increased viral (warts and molluscum) and
dermatophyte infections seen in these patients
appears to be related to cytokine-induced
suppression of endogenous antimicrobial peptides.

« Patients often have elevated IgE levels and
decreased chemotaxis of neutrophils.

 Up to 70% of patients have a family history, but the
mode of inheritance is not well defined.
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@ DIAGNOSIS

HISTORY

* Age of onset

* Location

e Prior treatment

e Bathing habits

* Family history of atopy (allergies)

* Asthma

* Eczema

e Hay fever

* Special questions:

— Excessive dryness exacerbates this disease;

therefore, inquiry about bathing habits, frequency,
and emollients is helpful.

PHYSICAL EXAM

e Acute flares reveal weeping and crusted erythema.

e Chronic disease is characterized by
hyperpigmentation or hypopigmentation,
lichenification, and scaling.

« The distribution of the disease is dependent on
age.

— During infancy to ~2 years of age, the disease is
widespread and includes cheeks, forehead, scalp,
and extensor surfaces.

— In children from ~3—11 years of age, the disease
involves the more characteristic flexural sites with
lichenification.

— The hands and face can also be involved.

— From adolescence to adulthood, the flexures,
neck, hands, and feet are frequently involved, with
the face and neck flaring occasionally.

e When the disease is severe, it can present as
exfoliative erythroderma with diffuse scaling and
erythema.

* Other associated findings include: Dennie-Morgan
folds (infraorbital folds), pityriasis alba (dry white
patches), hyperlinear palms, facial pallor, infraorbital
darkening, follicular accentuation, keratosis pilaris
(dry, rough hair follicles on extensor surfaces of
upper arms and thighs), and ichthyosis.

DIAGNOSTIC TESTS & INTERPRETATION

Lab

* No tests by themselves are diagnostic of atopic
dermatitis.

e Biopsy can be helpful to rule out papulosquamous
disease, such as psoriasis.

* IgE levels are often elevated. When extremely high,
evaluation for associated comorbidities such as
HyperlgE syndrome should be considered

* Bacterial cultures can help identify superinfection
during acute flares. Rapid fluorescent antibody
studies, polymerase chain reaction studies, or viral
cultures, and Tzanck smear can identify
complications of eczema herpeticum.

* Patch testing can help differentiate atopic dermatitis
from contact dermatitis.

DIFFERENTIAL DIAGNOSIS
« Diagnostic criteria have been established for atopic
dermatitis:
— Severe seborrheic dermatitis
— Contact dermatitis
— Allergic or irritant, psoriasis
— Wiskott-Aldrich syndrome
— Langerhans cell histiocytosis
— Acrodermatitis enteropathica
— Scabies
— Xerosis
— Hyper-IgE syndrome (including recently described
mutations in STAT3, DOC8, and tyk2)
* Metabolic deficiencies:
— Carboxylase deficiencies
— Prolidase deficiencies

TREATMENT

MEDICATION (DRUGS)

* Antihistamines, such as hydroxyzine or
diphenhydramine, may help to decrease itching in
selected patients.

Topical steroids control inflammation and mid- to
high-potency steroids can be used during acute
flares, with tapering of steroids to milder potency
when control is achieved. Once cleared, topical
steroids can be held and substituted with emollients.
Long-term use of steroids can lead to atrophy,
telangiectasias, tachyphylaxis, and occasionally,
stunting of growth.

Oral antibiotics are indicated when there is
superinfection of lesions. Dilute bleach baths (about
1/4 cup per full tub of water or about 1 tsp per
gallon of water) can be used as a once or twice
weekly 10-minute soak to help reduce bacterial skin
colonization and risk for recurrent skin infection.
Antivirals are needed for cases of eczema
herpeticum. During acute flares with oozing and
crusting and when there is superinfection with
bacteria or herpes simplex virus, compresses can be
helpful.

Tacrolimus ointment and pimecrolimus cream are
topical therapies recently approved for use in
children 2 years of age and older. These are
calcineurin phosphatase inhibitors that act to
suppress T-cell function. Because these agents are
not steroids, they are not atrophogenic and do not
appear to alter hypothalamic—pituitary axis function.
However, less is known regarding its long-term
effects in children. Children who receive this
medication should receive instructions for diligent
sun protection and sunscreen use to minimize
potentiation for sun damage.
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« Systemic steroids are generally not used because of
the chronicity of atopic dermatitis, and are reserved
for when control of the eruption is very difficult, and
then use should be of short duration.

* Phototherapy with UVB can be used in patients with
extensive disease that is resistant to other therapy.

* The use of topical barrier repair agents cleared by
the US Food and Drug Administration include
N-palmitoylethanolamine cream, MAS063DP cream,
and various ceramide formulations and may be
useful adjuncts to therapy.

ADDITIONAL TREATMENT

General Measures

* There is no cure for atopic dermatitis.

e Parents must understand that this is a chronic
disease with intermittent flares and that control is
the aim of treatment.

* Good skin care is critical to maintenance and
includes use of mild soaps, frequent use of
emollients, and avoidance of excessive bathing.

* Avoidance of irritants from the environment, such as
wool sweaters or blankets, is recommended.
Protective clothing at night to avoid scratching while
sleeping is also helpful, as is trimming the nails.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS
Patient Monitoring

It should be emphasized to parents that atopic
dermatitis is a chronic disease and that good skin care
is necessary to control disease activity. Up to 40-50%
of children will outgrow their atopic dermatitis after
the age of 5 years.

COMPLICATIONS

* Decreased cell-mediated immunity, decreased
chemotaxis, and decreased production of
endogenous antimicrobial peptides can result in
increased infection (e.g., viral, dermatophyte,
bacterial). Patients with atopic dermatitis have a
high density of Staphylococcus aureus on their skin,
and given the fissures and open excoriations, there
is a risk of superinfection of these lesions.

The decreased integrity of the skin can result in
widely spread cutaneous infections such as herpes
simplex infection, known as Kaposi varicelliform
eruption or eczema herpeticum. Similar problems
can also be seen with coxsackievirus or molluscum
contagiosum and used to occur with Vaccinia.

* Cataracts can be found in patients with atopic
dermatitis.
* Overuse of potent topical steroids can result in
hypopigmentation, telangiectasias, atrophy, and
striae, as well as excess systemic absorption leading
to hypothalamic—pituitary axis suppression and
growth retardation.
Early growth delay is not uncommon among
children with atopic dermatitis, although later
catch-up growth is generally seen. This may be
related to various mechanisms including impaired
growth-hormone release. This growth delay can
occur independent of topical steroid exposure.
Pigmentary changes may result from overuse of
topical medications; however, the lesions of atopic
dermatitis may themselves cause postinflammatory
skin color changes independent of topical therapy.

ADDITIONAL READING

* Batchelor JM, Grindlay DJ, Williams HC. What's new
in atopic eczema? An analysis of systematic reviews
published in 2008 and 2009. Clin Exp Dermatol.
2010;35(8):823-827.

e Burks AW, James JM, Hiegel A, et al. Atopic
dermatitis and food hypersensitivity reactions.

J Pediatr. 1998;132(1):132—136.

« Eichenfield LF, Hanifin JM, Luger TA, et al.
Consensus conference on pediatric atopic dermatitis.
J Am Acad Dermatol. 2003;49(6):1088-1095.

« Hill DJ, Hosking CS. Emerging disease profiles in
infants and young children with food allergy. Pediatr
Allergy Immunol. 1997;8(Suppl 10 ):21-26.

« Kalavala M, Dohil MA. Calcineurin inhibitors in
pediatric atopic dermatitis: A review of current
evidence. Am J Clin Dermatol. 2011;12(1):15-24.

« Krakowski AC, Eichenfield LF, Dohil MA.
Management of atopic dermatitis in the pediatric
population. Pediatrics. 2008;122(4):812-824.

* Lever WF, Schaumberg-Lever G. Histopathology of
the Skin, 7th ed. Philadelphia: JB Lippincott; 1990.

* Ong PY, Leung DYM. Immune dysregulation in
atopic dermatitis. Curr Allergy Asthma Rep.
2006;6(5):384-389.

 O'Regan GM, Irvine AD. The role of filaggrin in the
atopic diathesis. Clin Exp Allergy. 2010;40(7):
965-972.

e Spergel JM. Epidemiology of atopic dermatitis and
atopic march in children. Immunol Allergy Clin North
Am. 2010;30(3):269-280.

CODES

ICD9
691.8 Other atopic dermatitis and related conditions

ICD10

* 120.83 Infantile (acute) (chronic) eczema
e 120.89 Other atopic dermatitis

* 120.9 Atopic dermatitis, unspecified

FAQ

 Q: Will the child outgrow this?

* A: Up to 40-50% of children will outgrow their
atopic dermatitis after age 5 years. In some patients,
however, the disease will persist to variable extents
throughout adulthood.

Q: When atopic dermatitis is controlled, is any
treatment necessary?

A: Excessive dryness can exacerbate or flare disease.
Therefore, less frequent use of soaps and frequent
use of emollients are recommended.

Q: Do food hypersensitivities play a role in atopic
dermatitis?

A: This is a debated issue. In general, the majority of
patients are probably not adversely affected by
foods. However, some individuals, particularly those
who are unresponsive to routine therapy, may
benefit from screening for food hypersensitivity and
a trial of avoidance to any foods that test positive.
The most common foods associated with
exacerbation when an association can be made are
eggs, milk, wheat, soy, peanuts, and fish.
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ATRIAL SEPTAL DEFECT

Jonathan Fleenor

Q@ BASICS

DESCRIPTION
* An opening in the atrial septum, other than a patent

foramen ovale (PFO)
4 major types of atrial septal defects (ASDs):

— Secundum atrial septal defect

— Primum atrial septal defect

— Sinus venosus atrial septal defect

— Coronary sinus atrial septal defect
« A patent foramen ovale usually does not cause a
significant intracardiac shunt. A probe patent
foramen ovale can be found in up to 15-25% of
normal hearts at pathologic exam.
Secundum defects make up 60-70% of all atrial
septal defects. Usually there is a shunt from the left
atrium to the right atrium.
Primum defects occur in ~30% of all atrial septal
defects. They are usually associated with a cleft
mitral valve. This defect is the result of an
abnormality of the endocardial cushions, and
therefore is also referred to as an incomplete AV
canal defect.
Sinus venosus defects can be of the superior or
inferior vena caval type and occur in ~5-10% of all
atrial septal defects. In atrial septal defects of the
superior vena caval type, the right pulmonary veins
(usually right upper lobe) may drain anomalously to
the superior vena cava or right atrium.
Coronary sinus atrial septal defects are rare and
occur in <1% of all atrial septal defects. They are
often associated with absence of the coronary sinus
and a persistent left superior vena cava that joins
the roof of the left atrium (also known as an
“unroofed coronary sinus”).

EPIDEMIOLOGY

Females > males (2:1)

Incidence

« Difficult to determine

e Occurs in 6-10% of all cardiac anomalies
encountered
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PATHOPHYSIOLOGY

* A left-to-right shunt occurs through the atrial septal
defect. For large defects, this results in right atrial
and right ventricular (RV) volume overload.

o There is usually increased pulmonary blood flow.

* The left-to-right shunt generally increases with time
as pulmonary resistance drops and right ventricular
compliance normalizes.

 Moderate and large defects are associated with a
Qp/Qs ratio of >2:1.

« The direction of atrial shunting is determined by the
relative compliance of the right and left ventricles.

ETIOLOGY

* Atrial septal defects may be associated with partial
or total anomalous pulmonary venous drainage,
mitral valve anomalies, transposition of the great
arteries, or tricuspid atresia.

o Although usually isolated, atrial septal defects may
occur as part of a syndrome (Holt-Oram [autosomal
dominant]).

@ DIAGNOSIS

HISTORY

e Most infants are asymptomatic.

* Older children with moderate left-to-right shunts are
often asymptomatic, but may have mild fatigue or
dyspnea, especially with exercise.

* Children with large left-to-right shunts may
complain of fatigue and dyspnea, which may
become noticeable as the child gets older.

* Growth failure is uncommon.

o Older patients with large atrial shunts may develop
atrial arrhythmias.

PHYSICAL EXAM

* Inspection and palpation of the precordium are
usually normal, although older children with a large
atrial septal defect may have a hyperdynamic
precordium, right ventricular heave, or precordial
bulge.

e Auscultation reveals 3 important features:

— Wide and "fixed"” splitting of S,. Splitting of S,
(A, and P, components) is caused by a delay in
emptying of a volume-loaded right ventricle.

— A systolic ejection murmur at the upper left sternal
border. This murmur is caused by an increase in
blood flow across a normal pulmonary valve. It
may be differentiated from the murmur of
pulmonary stenosis because there is no click.

— A diastolic murmur at the lower sternal border,
indicating a Qp/Qs ratio of at least 2:1. This
murmur is caused by increased flow across the
tricuspid valve.

DIAGNOSTIC TESTS & INTERPRETATION
Lab
* ECG:

— Usually normal sinus rhythm with an rSR’
(incomplete right bundle branch block pattern) in
lead V1, V3R, and V4R, indicating right ventricular
volume overload. For larger shunts, ECG may
show evidence of right atrial enlargement as well
as 1st-degree AV block. A late finding suggestive
of pulmonary hypertension is right ventricular
hypertrophy.

e Chest radiograph:

— Cardiomegaly (right atrium and right ventricle),
increased pulmonary vascular markings, and a
dilated pulmonary trunk are seen in patients with
significant left-to-right shunts.

* Echocardiogram:

— A 2-D echo study is diagnostic; it reveals the
location, size, and associated defects, if any. It
may demonstrate dilated right-heart structures.
Color Doppler generally permits visualization of
the direction of shunt flow. Older children and
adolescents may require transesophageal echo to
best define the atrial septal defect.

* Cardiac catheterization:

— Generally unnecessary. It is indicated when
pulmonary vascular disease is suspected
(determination of pulmonary vascular resistance)
or for associated cardiac defects.

DIFFERENTIAL DIAGNOSIS
e Ventricular septal defect

* Patent ductus arteriosus

e AV canal defect

e Valvar pulmonary stenosis
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TREATMENT

ADDITIONAL TREATMENT

General Measures

* Infants with congestive heart failure should be
treated with diuretics.

e Elective closure is indicated for atrial septal defects

associated with large left-to-right shunts,

cardiomegaly, or symptoms.

— The timing of closure is usually deferred until
3-5 years of age.

— For most secundum-type atrial septal defects,
device closure of the defect can be performed in
the cardiac catheterization laboratory, thus
avoiding surgery.

Prevention of paradoxical emboli and

cerebrovascular accidents is an uncommon but

possible indication for closure of atrial septal defects
or patent foramen ovale.

Irreversible pulmonary hypertension from a

long-term left-to-right shunt usually does not occur

until adolescence or young adulthood.

Sinus venosus, primum, and coronary sinus—type

atrial septal defects require surgical closure. The

mortality of surgical repair for an uncomplicated

ASD approaches 0%.

There is some anecdotal evidence suggesting that

PFOs are a cause of migraine headaches in certain

populations. Prospective adult studies are currently

ongoing to further investigate this question.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS
Patient Monitoring

e Children with typical auscultation, chest radiograph,
and ECG findings should undergo an
echocardiographic evaluation to determine the
location and size of the atrial septal defect.
Children with atrial septal defects should have
reqular follow-up to assess for signs of congestive
heart failure or right ventricular volume overload.
Restriction of activity is unnecessary. SBE
prophylaxis is not indicated for an isolated
secundum atrial septal defect. Residual atrial septal
defect after surgery is rare.

SBE prophylaxis is indicated for the 1st 6 months
(assuming no residual defect) after closure of a
secundum defect.

* Complications related to surgery include:

— Sinus node dysfunction

— Venous obstruction (facial or pulmonary edema)
may occur after a sinus venosus atrial septal
defect repair.

— Postpericardiotomy syndrome, which manifests
with nausea, vomiting, abdominal pain, or fever,
may occur a few weeks after surgical repair.
Although a friction rub may not be present, the
chest radiograph may show cardiomegaly and the
echocardiogram may reveal a pericardial effusion.

PROGNOSIS

* The prognosis for small atrial septal defects seems
excellent without specific therapy.

Spontaneous closure of small secundum atrial septal
defects can occur in up to 80% of infants in the 1st
year of life. Isolated secundum atrial septal defects
of moderate and large size do not typically cause
symptoms in most infants and children.

Pulmonary hypertension is rare in childhood.

Atrial flutter and fibrillation occur in up to 13% of
unoperated patients older than 40 years.

Bacterial endocarditis is rare in children with
isolated atrial septal defect.

Paradoxical emboli may occur, and should be
considered in patients with cerebral or systemic
emboli.

ADDITIONAL READING

e Horton SC, Bunch TJ. Patent foramen ovale and
stroke. Mayo Clin Proc. 2004;79(1):79-88.

e Kharouf R, Luxenberg DM, Khalid O, et al. Atrial
septal defect: Spectrum of care. Pediatr Cardiol.
2008;29(2):271-280.

* Meijboom F, Roos-Hesselink J, Sievert H. The role of
the atria in congenital heart disease. Cardiol Clin.
2002;20(3):351-366.

* Ohye RG, Bove EL. Advances in congenital heart
surgery. Curr Opin Pediatr. 2001;13(5):473-481.

e Radzik D, Davignon A, van Doesburg N, et al.
Predictive factors for spontaneous closure of atrial
septal defect diagnosed in the first 3 months of life.
J Am Coll Cardiol. 1993;22:851-853.

e Rocchini AP. Pediatric cardiac catheterization. Curr
Opin Cardiol. 2002;17(3):283-288.

* Zanchetta M, Rigatelli G, Pedon L, et al. Role of
intracardiac echocardiography in atrial septal
abnormalities. J Interv Cardiol. 2003;16(1):63-77.

CODES

ICD9

e 429.71 Acquired atrial septal defect

e 745.4 Ventricular septal defect

e 745.5 Atrial septal (ostium secundum type)

ICD10
e Q21.1 Atrial septal defect
 Q21.2 Atrioventricular septal defect

FAQ

¢ Q: When should a moderate secundum atrial septal
defect be closed?

« A: This can generally be electively performed in
children prior to their starting grade school.

¢ Q: What is the significance of a patient having Gl
complaints (nausea and vomiting) 2—3 weeks after
surgical closure of an atrial septal defect?

« A: This may represent a pericardial effusion
(postpericardiotomy syndrome).
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ATTENTION-DEFICIT/HYPERACTIVITY DISORDER (ADHD)

William G. McNett

Q@ BASICS

DESCRIPTION
o Attention-deficit hyperactivity disorder (ADHD) is a
syndrome characterized by persistent and
developmentally inappropriate levels of inattention
and/or hyperactivity and impulsivity. It can be
classified into 3 subtypes:
— Hyperactive/impulsive
— Inattentive
— Combined
o DSM-IV criteria for diagnosis:
— At least 6 of 9 behaviors in inattention and/or
hyperactivity/impulsivity
— Persisting for at least 6 months that is maladaptive
and inconsistent with developmental level
— Some symptoms present before age 7 years
— Impairment from symptoms present in 2 or more
settings
— Clear evidence of clinically significant impairment
in social, academic, or occupational functioning

Prevalence

* 3-7% of school-age children

¢ 3—4 times more common in males than females
 Females more likely to have inattentive type

RISK FACTORS

Genetics

e Risk of ADHD in first-degree relatives is ~25%.

« Concordance in monozygotic twins: 59-81%;
dizygotic twins: 33%

COMMONLY ASSOCIATED CONDITIONS

e Learning disorders

« School failure

e Tic disorder

* Oppositional defiant disorder and conduct disorder

* Mood disorders: anxiety and depression

* Poor peer relations

@ DIAGNOSIS

* Typically, patients are brought to medical attention
during the early school years because their behavior
falls out of normal range in their ability to pay
attention in class, to avoid class disruption, and/or
to control impulsive behavior.

* Many patients with ADHD can be diagnosed and
treated in the pediatrician’s office.

* Alarge percentage of patients with ADHD may have
associated conditions and will need multidisciplinary
pediatric teams of developmental pediatrics,
psychologists, neurologists, and/or psychiatrists for
assessment and treatment.
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SIGNS AND SYMPTOMS
HISTORY

* A detailed history of the child's behavior at home,
school, and with peers is needed.

* Onset and duration of noted behaviors

* Ability to make and keep friends

* Academic progress

* Birth history with details about prematurity, in utero
drug exposure, and perinatal asphyxia

* Developmental history, specifically language
acquisition and fine motor skills

* Sleep history

* Family history of ADHD and/or learning disorders

* Family history of cardiac disease including
arrhythmias, hypertrophic cardiomyopathy or
sudden cardiac death in children or young adults

* Social history: those who live with patient, recent
family discord, separation, recent death in the
family, recent change in schools

e Past medical history and medication history

PHYSICAL EXAM

* Hearing and vision testing to rule out vision
disturbances or hearing impairment, respectively, as
a cause of inattention

* Weight and height measurements for baseline
before starting medication and to help rule out
thyroid dysfunction as underlying cause

* Vital signs including BP and pulse are important for
baseline measurements.

* Examination of neck to ensure no obvious thyroid
enlargement or change in thyroid gland

* Skin exam to rule out neurocutaneous syndromes

e Thorough cardiac exam

* Thorough neurological exam to rule out an
intracranial process that may cause similar symptoms

DIAGNOSTIC TESTS & INTERPRETATION
* Rating scales:

— Multiple scales available including Connor Rating
Scales-Revised, Vanderbilt ADHD Rating Scales,
Child Behavior Checklist

— Both parent and teacher ratings are routine
components of the assessment.

— Some assess only ADHD (Connor); others include
assessment of possible co-morbidities (Vanderbilt
and Child Behavior Checklists).

— Most scales may be used by clinicians for
follow-up to assess effectiveness of treatment.

— All 3 scales have similar reliability and validity;
most clinicians choose a single tool and gain
familiarity with it.

* 1Q and achievement testing:

— Necessary to rule out mental retardation and
learning disorder that may mimic ADHD or be a
comorbidity of ADHD

— An evaluation for an Individual Educational Plan
(IEP) should be obtained following parental
request of the child's school. Note: Federal law
mandates that all school-age children have an IEP
based upon written request by the parent. Who
administers the IEP depends on whether the
school is public or private, and on the school
district.

Lab
Based on history and/or physical exam, consider:

* Thyroid function tests: If growth curves show
unexpected acceleration or deceleration of growth

* Blood lead level to rule out lead toxicity

* CBC to rule out anemia

e EKG prior to starting stimulant medication if family
history is significant

DIFFERENTIAL DIAGNOSIS
* Medical:
— Seizures
— Sleep disorder
— Sensory impairment (vision, hearing)
— Thyroid disorder
— Medication side effects
— Toxins (lead)
— Iron deficiency anemia
— Postconcussion syndrome
e Developmental:
— Mental retardation
— Autism spectrum disorder
— Language or speech disorder
* Educational:
— Learning disabilities
— Inappropriate school environment
e Psychiatric:
— Depression
- Mania
— Anxiety disorders
— Obsessive—compulsive disorder
— Oppositional defiant disorder
— Conduct disorder
* Social:
— Disorganized/chaotic family environment
— Physical abuse/neglect
— Sexual abuse
— Psychosocial stressors

TREATMENT

GENERAL MEASURES
* 3 treatment modalities in combination:
— Educational support
— Behavior modification/psychological counseling
— Medication (usually stimulant)
e Although all 3 modalities may not be necessary, they
all should be discussed with the patient and parents.

NON-PHARMACOLOGIC
e Educational:

— Request a 504 Plan through patient’s school to
evaluate for possible accommodations (different
then an IEP)

— Proper educational placement

— Small teacher-to-student ratio in classroom

— Good communication between school and home

— Homework log monitored by teacher and parent

* Psychological support may be helpful for:

— Patient who has poor peer relations

— Patient with a comorbidity

— Families that are having difficulty with parenting
issues

— Families that are unstructured and may contribute
to patient’s symptoms



ATTENTION-DEFICIT/HYPERACTIVITY DISORDER (ADHD)

MEDICATION (DRUGS)

First Line

« Stimulant:Methylphenidate (Ritalin, Methylin,
Metadate, Focalin, Concerta, Daytrana Patch),
dextroamphetamine-amphetamine (Dexedrine,
Dextrostat, Adderall)

* Efficacy: 80% of children with ADHD show
significant improvement with use of stimulant
medication soon after proper dosing is achieved.

* Pharmacokinetics: Individual response is highly

variable. Onset is within 20-30 minutes. Stimulants

have different duration of action: Short-acting
stimulants last 3—6 hours (Methylphenidate, Ritalin,

Methylin, Focalin, Dexedrine, Dextrostat, Adderall)

with dosing 2-3 times/d; Long-acting stimulants last

3-8 hours (Methylphenidate SR, Ritalin SR, Methylin

ER, Metadate ER, Dexadrine Spanules); and

extended-release stimulants last 8-12 hours (Ritalin

LA, Metadate CD,Concerta, Focalin XR, Daytrana,

Vyvanse, Adderall XR) needing once-a-day dosing.

Dose: Weight-based dosing is not effective because

of differences in metabolism. Start with smallest

dose and titrate up for effect. Start with short-acting
medication. For some younger children, this may
provide a sufficient duration of therapy for school. If

a second dose is needed, converting to a

longer-acting medication is reasonable. Start

medication when the parents are available to watch
for side effects and duration of action (typically over

a weekend). Follow closely with the parents; ask

them to get feedback from school on a weekly basis

until dose is properly adjusted. This process may
take 1-2 months to be completed.

* Side effects: Decreased appetite, abdominal pain,
weight loss, tics, headache, difficulty falling asleep,
and jitteriness. Most stimulant-related side effects
are short-lived and are responsive to dose or timing
adjustments. Severe movement disorders,
obsessive—compulsive ruminations, or psychotic
symptoms are very rare and disappear when
medication is stopped.

* Contraindications: Glaucoma, symptomatic
cardiovascular disease, hyperthyroidism,
hypertension

Second Line

* Atomoxetine (Strattera): Selective norepinephrine
uptake inhibitor. once-a-day dosing, same
side-effect profile as stimulants, not as efficacious as
a stimulant but may be a viable alternative for
patients who do not tolerate stimulant medication
or if a patient’s family is hesitant to use stimulants.
Effects of medication may not be seen for several
weeks after starting.

* Others: a-Adrenergic (clonidine, Guanfacine),
tricyclic antidepressants (imipramine, nortriptyline,
desipramine), atypical antidepressants (Wellbutrin,
Effexor). Usually prescribed by specialists, including
psychiatrists and behavioral specialists.

ISSUES FOR REFERRAL

» When comorbidities are suspected

« |f patient is not responding to increasing dose of
medication

« |f the patient is having difficulty tolerating different
stimulants

* Onset of symptoms beyond grade school

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

e Initially, follow-up should be every 1-2 weeks until
proper dosing is achieved. Can be done by
telephone or e-mail communication.

« After initial stabilization, patients should be seen
every 3—6 months.

* Monitor weight, height, BP, and heart rate.

* Assess for change in growth velocity.

e Assess family and peer relationships.

e Assess school performance.

e Check for medication side effects. If onset of sleep is
disturbed, consider melatonin for sleep initiation.

« Assess for ongoing need for medication.

ADDITIONAL READING

* American Academy of Pediatrics. Committee on
Quality Improvement and Subcommittee on
Attention-Deficit/Hyperactivity Disorder. Clinical
practice quideline: Diagnosis and evaluation of the
child with attention-deficit/hyperactivity disorder.
Pediatrics. 2000;105:1158-1170.

American Academy of Pediatrics. Committee on
Quality Improvement and Subcommittee on
Attention-Deficit/Hyperactivity Disorder. Clinical
practice guideline: Treatment of the school-aged
child with attention-deficit/hyperactivity disorder.
Pediatrics. 2001;108:1033-1044.

Collett BR, Ohan JL, Myers KM. Ten-year review of
rating scales. V: Scales assessing attention-deficit/
hyperactivity disorder. J Am Acad Child Adolesc
Psychiatry. 2003;42:1015-1037.

Perrin JM, Friedman RA, Knilans TK. AAP Policy
Statement: Cardiovascular monitoring and stimulant
drugs for attention deficit/hyperactivity disorder.
Pediatrics. 2008;122(2):451-453.

Pliszka S. Practice parameter for the assessment and
treatment of children and adolescents with
attention-deficit/hyperactivity disorder. J Am Acad
Child Adolesc Psychiatry. 2007;46(7):894-921.
Weber W, Newmark S. Complementary and
alternative medical therapies for attention-deficit/
hyperactivity disorder and autism. Pediatr Clin North
Am. 2007;54(6):983-1006.

CODES

ICD9

* 314.00 Attention deficit disorder without mention
of hyperactivity

* 314.01 Attention deficit disorder with hyperactivity

ICD10

* F90.0 Attention-deficit hyperactivity disorder,
predominantly inattentive type

e F90.1 Attention-deficit hyperactivity disorder,
predominantly hyperactive type

e F90.9 Attention-deficit hyperactivity disorder,
unspecified type

FAQ

* Q: Does complementary and alternative medical
(CAM) therapies, including diet, play a role in
treating ADHD?

e A: Although in the past it has been thought that

certain foods and additives caused ADHD, there are

no scientific studies that show changes in diet to be
of benefit. Frequently, families will want to explore
the use of CAM therapies either in conjunction with
or instead of treatment with stimulant medication.

In addition to not showing benefit, there may be

safety issues associated with certain CAM therapies.

If safety can be assured, it may be reasonable for

patients to try for a finite period of time if it

ultimately helps the patient. If CAM therapy fails,
the parents may be more willing to try stimulant
medication.

Q: Is medication needed every day?

A: This depends on the needs of the patient. Some

patients need medication daily in order to function

successfully with peers or in structured
environments, like team sports or weekend schools.

Other patients who need help mainly with focusing

attention do well with medication only during

learning periods (school days). Many patients will
not need medication during the summer holiday or
during school breaks.

Q: How long will my child be on medication?

A: A large percentage of children with ADHD will

continue to have symptoms as adults. Although

every patient is different, some patients may need to
continue medication through formal learning (high
school and college). During this time, they should be
able to learn coping strategies to minimize the
effects of their symptoms. If treatment goals are
being met, it is reasonable to have a trial off
medications to see if performance off medications
can be sustained (sometimes called a drug holiday).

Q: Are there support groups available?

A: An organization that is widely recognized as an

advocacy and support group for families is Children

and Adults with Attention Deficit/hyperactivity

Disorder (www.chadd.org). This organization

provides links to local groups that meet regularly,

and provides a forum for parents to discuss having a

child with ADHD. One should use discretion when

using online resources; there are many online
websites that are sponsored by pharmaceutical
companies and others that encourage alternatives
to medication and actively discourage use of
currently recommended treatments.
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ATYPICAL MYCOBACTERIAL INFECTIONS

Richard M. Rutstein

Q@ BASICS

DESCRIPTION

Atypical mycobacterial (ATM) infection refers to
disease caused by Mycobacterium other than
tuberculosis, bovis, and leprae, and usually involves
Mycobacterium avium intracellulare, M. scrofulaceum,
M. kansasii, M. fortuitum, and M. chelonae. These
diseases are also referred to as nontuberculous
mycobacterial infections, environmental mycobacterial
infections, and mycobacteria other than tuberculosis
(MOTT) infections.

EPIDEMIOLOGY

* 80-90% of cases of adenitis caused by ATM
infection occur in preschool-aged children (ages
1-5 years).

In children with chronic illness, especially cystic
fibrosis, lung disease from ATM may be a factor in
progressive lung disease.

In adults in the US, the prevalence of ATM
pulmonary disease is now higher than that caused
by Mycobacterium tuberculosis.

Early in the HIV epidemic, the incidence rate of
disseminated disease in HIV-infected adults was
~40%; in HIV-infected children, 10-20%. This rate
has decreased markedly in recent years through the
routine use of prophylaxis and because of the
improved immunologic function in HIV-infected
individuals on newer antiretroviral agents.

A rare genetic defect, leading to intraleukin-12
receptor deficiency, has been associated with
increased risk of ATM-related disease. Treatment
with tumor necrosis factor-alpha—modifying agents
(such as infliximab and etanercept) also increases
the risk.

PATHOPHYSIOLOGY

 Organisms are ubiquitous in the environment (soil,
fresh water, ocean water, home and hospital water,
dust, and food [eggs, dairy products, meat]).

e Itis spread by aerosol inhalation or ingestion of
contaminated food, dust, or water.

e Person-to-person spread has never been
documented and is not a concern.
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ETIOLOGY

* The most common associated illness is unilateral
chronic cervical adenopathy/adenitis in
preschool-aged children.

In adults, ATM infection may cause a chronic single
pulmonary nodule or more extensive chronic lung
disease.

In children and adults infected with HIV,
disseminated disease is common, yet it is not
common in other acquired or congenital
immunodeficiencies that affect T-cell function.
Rarely, it may cause otitis/mastoiditis as well as
pulmonary disease in immunocompetent children.
Chronic skin, bone, or soft tissue infections may
develop after trauma/surgery, acupuncture, or
application of tattoos, usually with M. chelonae or
M. fortuitum as the etiologic agents.

Infections of indwelling central venous catheters
appear to be on the increase, especially among
children on chemotherapy.

Colonization with this mycobacterium is common
among older patients with cystic fibrosis. Whether
these organisms play a pathogenic role in ongoing
lung damage in this population is an area of intense
study.

@ DIAGNOSIS

HISTORY

* Region of residence

e Recent travel

* Length of time of adenopathy, associated systemic
symptoms

* Contact with cats (for differential of cat-scratch
disease or toxoplasmosis)

e Systemic symptoms, such as fever and weight loss,
make neoplastic disease more likely.

* Chronic cough would suggest M. tuberculosis.

* Recent upper respiratory symptoms/fever suggest
viral or bacterial cause.

PHYSICAL EXAM

e Most common: Single or regional cervical
adenopathy, 90% of the time, is unilateral, firm, not
fixed, and not especially tender or warm;
occasionally, there is spontaneous drainage.

* Generalized adenopathy makes ATM disease
unlikely.

* Systemic signs of infection are absent.

* Hepatosplenomegaly indicates other diagnosis,
especially neoplastic disease or HIV-related illness.

* Normal nutritional status

* In disseminated disease, chronic high fevers,
abdominal pain, and wasting are common.

e Occasionally may cause SQ nodules that frequently
ulcerate.

DIAGNOSTIC TESTS & INTERPRETATION
Pitfalls: Use of incision and drainage/aspiration for
treatment of adenitis, which can lead to chronically
draining node. Aspiration may be needed to make the
original diagnosis, but total excision results in almost
100% cure rates.

Lab

« Specific PPD tests are not readily available at this
time. Many children with ATM adenitis will have
5-10-mm reactions to standard PPD: in one study,
27% of those with culture proven NTM adenitis had
a PPD >10 mm.

* Definitive diagnosis is made by isolation and
identification of organism. The most frequently
identified strains are: M. avium intracellulare,

M. kansasii, M. chelonae, M. fortuitum, and
M. scrofulaceum.

* Normal chest radiograph

e In disseminated disease, cultures are positive from
blood and bone marrow aspirates.

« Diagnosis using PCR assays under development.
May be helpful on staining of biopsied material.
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DIFFERENTIAL DIAGNOSIS

e For unilateral adenopathy/adenitis:

* Viral/bacterial adenitis—affected nodes are tender,
warm, and erythematous; usually associated with
upper respiratory symptoms and/or fever.

e Cat-scratch disease (contact with cat, usually kitten).
Frequently, child will have scratch/puncture mark on
arm. There are rarely any systemic signs/symptoms.

* Neoplastic disease

TREATMENT

MEDICATION (DRUGS)

For disseminated or pulmonary disease, or when
complete surgical excision of an infected node is not
possible, 3- or 4-drug treatment regimens based on
sensitivity. Combinations generally include several of
the following antibiotics: Rifabutin, clarithromycin or
azithromycin, ethambutol, ciprofloxacin, and
amikacin. Newer antibiotics, such as mefloquine and
moxifloxacin, may also have significant activity against
atypical mycobacterial strains.

SURGERY/OTHER PROCEDURES

Complete surgical excision for isolated adenopathy
secondary to ATM; chemotherapy unnecessary in most
cases

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS
Routine follow-up should be done for 1 year after
excision to monitor for possible local/contralateral
recurrence.

PATIENT EDUCATION

Prevention: For HIV-infected children with severe
immunodeficiency, prophylaxis with once-weekly
azithromycin decreases the risk of development of
disseminated disease.

PROGNOSIS

« For localized adenopathy: Excellent

e For disseminated disease: Generally treatable in the
rare immunocompetent individual

* In patients with AIDS: Generally treatable in terms
of symptom relief which required lifelong therapy,
but with newer anti-HIV therapies, NTM
chemotherapy may be stopped after 1-2 years.

COMPLICATIONS

e Chronic draining of infected cervical nodes
e Rarely, pulmonary disease or dissemination
e Chronic skin/bone infections

* Disseminated disease

ADDITIONAL READING

e Cruz AT, Ong LT, Starke JR. Mycobacterial infections
in Texas children. Pediatr Infect Dis. 2010;29:
772-774.

Hazra R, Robsin CD, Perez-Atayde AR, et al.
Lymphadenitis due to nontuberculous mycobacteria
in children: Presentation and response to therapy.
Clin Infect Dis. 1999;28:123-129.

Lee WJ, Kang SM, Sung H, et al. Non-tuberculous
mycobacterial infections of the skin: A retrospective
study of 29 cases. J Derm. 2010;37:965-972.
Olivier KN, Weber DJ, Wallace RJ Jr, et al.
Nontuberculous mycobacteria. I. Multicenter
prevalence study in cystic fibrosis. Am J Respir Crit
Care Med. 2003;167:828-834.

Reilly AF, McGowan KL. Atypical mycobacterial
infections in children with cancer. Pediatr Blood
Cancer. 2004;43(3):698-702.

Starke JR. Management of nontuberculous
mycobacterial cervical adenitis. Pediatr Infect Dis J.
2000;19:674-675.

CODES

ICD9

* 031.0 Pulmonary diseases due to other
mycobacteria

* 031.1 Cutaneous diseases due to other
mycobacteria

* 031.9 Unspecified diseases due to mycobacteria

ICD10

e A31.0 Pulmonary mycobacterial infection
e A31.8 Other mycobacterial infections

* A31.9 Mycobacterial infection, unspecified

FAQ

* Q: Should all cases of cervical adenitis be tested for
ATM?

* A: The typical case of cervical adenitis, presenting

with the usual prodrome, responds rapidly to

appropriate oral or parenteral antibiotics, which

would not be the case if ATM were the culprit.

Certainly, a PPD test should be done on all children

with cervical adenitis. If the node is aspirated, in

addition to routine bacterial cultures, fluid should be

sent for mycobacterial culture. Additionally, testing

for cat-scratch disease should be part of the

evaluation of all cases of cervical adenitis.

Q: Should patients with disease secondary to ATM

undergo a chest radiograph?

A: Yes. Although uncommon, ATM-related

pulmonary disease can be seen in children.

Q: If the node is excised, should oral therapy be

instituted?

A: Most studies suggest that oral therapy is

unnecessary following total excision.
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AUTISM/PERVASIVE DEVELOPMENTAL DISORDER (PDD) SPECTRUM

Alisson Richards
David C. Rettew
Jeanne Greenblatt (5th edition)

Q@ BASICS

DESCRIPTION
 Neurodevelopmental syndrome characterized by:

— Delays/impairments in development of social,
communication, play, and behavioral skills

— Onset usually in 1st years of life

« Spectrum of related disorders:

— Autistic disorder: Symptoms prior to age 3 years,
impairments in social relatedness, communication,
and play, and restricted interests/activities

— Asperger disorder: Social deficits, restricted range
of interests, relatively preserved language
development, average to above-average cognitive
abilities

— Pervasive developmental disorder not otherwise
specified: Subthreshold autism

— Childhood disintegrative disorder: Developmental
deterioration after 24 months of age

— Note: DSM5 proposal is to combine all diagnoses
above into 1 diagnosis, autism spectrum disorder

EPIDEMIOLOGY

Prevalence

e ~1% or 1 child in every 110, with rate possibly
increasing

¢ 4-5 times more common in males than females

RISK FACTORS

Genetics

« Strong genetic influence

e Risk in 1st-degree relatives 2-8%

¢ Immunizations: Initial association with vaccines not
established (multiple studies)

COMMONLY ASSOCIATED CONDITIONS

¢ Mental retardation

* Gastrointestinal problems

o Seizure disorders

« Sleep disorders

e Attention problems, anxiety, depression, mood
disturbances

 Aggression and self-injury

@ DIAGNOSIS

Typically pediatricians are the 1st point of contact and
play an important role in early recognition, which is
then followed by screening tools and referral for early
intervention through a developmental pediatrician,
psychologist, child psychiatrist, or neurologist where
assessment and treatment plans can be coordinated
with the schools.
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HISTORY

* A detailed prenatal, neonatal, developmental,
medical, family, and social history essential

* Delays/impairments in communication:

— Rare cases present with “acquired epileptic
aphasia” (paroxysmal electroencephalogram in
sleep)

— Marked inability to initiate and sustain
conversation (when speech is present)

— Cognitive delays

* Delays/impairments in reciprocal social
interactions:

— Impairment in eye contact, facial expression,
nonverbal social behaviors

— Impaired social interactions

— Lack of imaginary play appropriate to
developmental level

— Lack of pointing

— Doesn't include others in play

« Stereotyped behaviors and restricted interests:

— Stereotypies (e.g., rocking, hand flapping)

— Restricted range of interests/activities

— Attachment to unusual objects, fascination with
parts of objects

— Behavioral rigidity, distress with changes in routine

— Unusual sensory interests in objects or persons
(smelling, touching, sensitivity to clothing)

PHYSICAL EXAM

* Evaluate for growth disturbance

* 20-30% have macrocephaly: Neurocutaneous
disorder, storage disease, hydrocephalus, or no
identifiable cause

* Signs of self-injurious behavior

« Stereotypical behavior, involuntary movements,
motor coordination abnormalities, mirror/overflow
movements

* Ophthalmologic/audiologic evaluations to rule out
visual or hearing deficits

* Long, thin face, prominent ears: Fragile X
(macroorchidism may not be present until after
puberty)

* Pigmented lesions: Neurocutaneous syndromes,
hypopigmented macules/fibromas suggest tuberous
sclerosis

e Microcephaly: Toxoplasmosis, other viruses, rubella,
cytomegalovirus, herpes virus (TORCH) infection,
Angelman syndrome, Rett disorder

« Look for spasticity, visual loss, ataxia:
Leukodystrophy

DIAGNOSTIC TESTS & INTERPRETATION

Lab
* Head MRI/CT: If intellectual or focal neurologic

deficit is present, suspect neurocutaneous disease:

— Electroencephalogram if epilepsy is suspected
(~25%)

— Chromosome studies: If child is intellectually
disabled

— Genetic tests/microarrays: if child is intellectually
disabled

— Toxoplasma, other viruses, rubella,
cytomegalovirus, herpesvirus titers: Setting of
microcephaly

— CBC: Evaluation of growth delay and/or pica

—Blood lead level: R/O lead intoxication

— Thyroid function tests: R/O hyper-/hypothyroidism

— Audiogram/brainstem auditory evoked response:
For children with speech and language delay and
to rule out hearing deficits

— Ophthalmologic evaluations to rule out visual
deficits

Diagnostic Procedures/Other

Screening tools:

¢ Modified Checklist for Autism in Toddlers (M-CHAT)
downloadable at http://www.firstsigns.org/
downloads/m-chat.PDF

« Social Responsiveness Scale (SRS)

e Autism Diagnostic Observation Schedule (ADOS)
and Autism Diagnostic Interview (ADI-R) are
structured interviews and assessments usually
performed by a psychologist, developmental
pediatrician, psychiatrist, or neurologist: Considered
the gold standard

DIFFERENTIAL DIAGNOSIS

e Intellectual impairment: MAY not have pervasive
developmental disorder/autism IF communication,
behavior, play, and social skills appropriate to
developmental age

* Rett syndrome: Females; hand-washing/-wringing
movements, head-growth deceleration before
48 months of age

* Deafness: Delayed/absent oral language acquisition;
behavioral/social difficulties may relate to language
delays.

* Mixed receptive-expressive language disorder: No
deficits in social interactions or restricted range of
interests

* Selective mutism

e Anxiety, obsessive-compulsive disorder, or PTSD


http://www.firstsigns.org/

AUTISM/PERVASIVE DEVELOPMENTAL DISORDER (PDD) SPECTRUM

TREATMENT

MEDICATION (DRUGS)

e Pharmacotherapy treats associated symptoms of
autism:

e Symptoms/medications to consider:

— Self-injurious behavior: Atypical/typical
antipsychotics, guanfacine, clonidine

— Sleep disturbances: Melatonin, clonidine,
trazodone

— Seizures: Newer anticonvulsants, carbamazepine,
phenytoin, valproate, barbiturates (may worsen
hyperactivity/irritability)

— Hyperactivity/attention difficulties:
Psychostimulants, atomoxetine, bupropion,
clonidine, guanfacine

— Obsessive-compulsive disorder
symptoms/perseveration: SSRIs, clomipramine

— Tic disorders: Guanfacine, clonidine,
atypical/typical antipsychotics

— Depression: SSRIs, bupropion, venlafaxine

— Anxiety: SSRIs, buspirone, venlafaxine,
benzodiazepines (rarely as may increase
disorganization and agitation)

— Aggression: atypical antipsychotics, SSRIs,
anticonvulsants, guanfacine

* FDA-approved medications include aripiprazole ages

6—17 and risperidone ages 5-16

— Important to monitor baseline glucose and lipids
as atypical antipsychotics are associated with
metabolic syndrome

— Used for associated aggression and irritability

ALERT

e Autism and the pervasive developmental disorder
spectrum disorders vary greatly in symptom
presentation. Discordancy among clinicians’
diagnoses and under- and overdiagnoses of these
disorders are common.

 Symptom presentation differs at different stages
of development.

 Medication often not helpful for core autistic
features and patients often develop side effects

e Subclinical seizure types may be detected only on
electroencephalogram

ADDITIONAL TREATMENT

General Measures

Nonpharmacologic

e Psychoeducational assessment: Support cognitive,
developmental, adaptive, functional,
communication, and social needs:

— Intensive educational/behavioral interventions
should target acquisition of communicative,
social, cognitive skills.

* Early sustained structured behavioral intervention
using applied behavior analysis (ABA) and behavior
modification highly beneficial in many children

* Vocational training important for some adolescents
and adults

« Social skills training especially for higher-functioning
patients is essential.

* Education and support for parents and siblings
integral to treatment

* Conventional psychotherapy not indicated to
address core features of autism and pervasive
developmental disorder

COMPLEMENTARY & ALTERNATIVE

THERAPIES

* Almost 1/3 of children with ASD have received some
form of complementary and alternative medicine
(CAM).

* Important to ask and understand what is being used

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

Patient Monitoring

e Prognosis linked to cognitive ability and acquisition
of social/communication skills

e Early intervention and provision of services can
improve prognosis.

« If no language by 5 years of age, substantial
language development unlikely

e Children with autism/pervasive developmental
disorder often require lifelong treatment and
support.

e Physician should remain active in long-term
treatment planning and individual and family
support

DIET

Little systematic evidence to support that gluten-free
diets are helpful, but there are many claims of their
effectiveness

ADDITIONAL READING

 Committee on Children with Disabilities. Technical
report: The pediatrician’s role in the diagnosis and
management of autistic spectrum disorder in
children. Pediatrics. 2001;107(5):E85.

Greenspan S|, Brazelton TB, Cordero J, et al.
Guidelines for early identification, screening, and
clinical management of children with autism
spectrum disorders. Pediatrics. 2008;121(4):
828-830.

Gutstein S, Sheely R. Relationship development
intervention activities for young children. London:
Jessica Kingsley Publications; 2002.

Johnson CP, the Council on Children with
Disabilities. Identification and evaluation of children
with autism spectrum disorders. Pediatrics. 2007;
120:1183-1215.

Meyers MM, Johnson CP, the Council on Children
with Disabilities. Clinical report: Management of
children with autism spectrum disorders. Pediatrics.
2007;120:1162-1182.

* Moeschler JB, Shevell M, Committee on Genetics.
Clinical genetic evaluation of the child with mental
retardation or developmental delays. Pediatrics.
2006;117:2304-2316.

Rogers SJ, Vismara LA. Evidence-based
comprehensive treatments for early autism. J Clin
Child Adolesc Psychol. 2008;37(1):8-38.

Scahill L, Martin A. Psychopharmacology. In:
Volkmarr FR, Klin A, Paul R, et al., eds. Handbook of
autism and pervasive developmental disorders.
Hoboken, NJ: Wiley; 2005:1102-1122.

Volkmar F, Cook EH Jr, Pomeroy J, et al. Practice
parameters for the assessment and treatment of
children, adolescents, and adults with autism and
other pervasive developmental disorders. J Am Acad
Child Adolesc Psychiatry. 1999;38(12 Suppl):
325-54S.

Walker DR, Thompson A, Zwaigenbaum L, et al.
Specifying PDD-NOS: A comparison of PDD-NQOS,
Asperger syndrome and autism. J Am Acad Child
Adolesc Psychiatry. 2004;43(2):172-180.

CODES

ICD9

* 299.00 Autistic disorder, current or active state

¢ 299.91 Unspecified pervasive developmental
disorder, residual state

ICD10
* F84.0 Autistic disorder
e F84.9 Pervasive developmental disorder, unspecified

FAQ

e Q: What are the chances of having a 2nd child with
autism?

o A: In families with 1 child with autism, the
recurrence risk for subsequent children is 3—-7%.
This is in contrast to the risk in the general
population, which is 0.1-0.2%.

e Q: What is the value of brain imaging in autism?

* A: MRI may help diagnose a heritable syndrome
with genetic counseling implications (e.g.,
leukodystrophy, tuberous sclerosis), but is usually
unhelpful in high-functioning cases without severe
intellectual impairment and focal neurologic
findings.

* Q: Does the MMR vaccine cause autism?

* A: There is no causal association between the MMR
vaccine and autism.
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AUTOIMMUNE HEMOLYTIC ANEMIA

Michele P Lambert

Q@ BASICS

DESCRIPTION

Autoimmune hemolytic anemia is characterized by
shortened red cell survival that is caused by
autoantibodies directed against RBCs, with or without
the participation of complement on the red cell
membrane.

EPIDEMIOLOGY

Incidence

* ~1-3:100,000 persons/year

e Peak incidence in childhood is in first 4 years of life
with warm autoimmune hemolytic anemia.

Prevalence

e Less common in children and adolescents than in
adults

 No apparent racial or sexual predisposition
(in childhood)

PATHOPHYSIOLOGY
* Warm autoantibodies (~80% cases):

— Maximal activity of in vitro antibody RBC binding
at37°C

— 1gG-class antibody usually

—lgG-coated RBCs cleared, predominantly in the
spleen, by macrophages

« Cold autoantibodies (cold agglutinins) (7-25%):

— Maximal activity of in vitro RBC binding at
temperatures between 0°C and 30°C

— Almost always caused by IgM antibody with
specificity for antigens of the i/l system on RBCs

— Anti-l antibodies characteristic of Mycoplasma
pneumoniae—associated hemolysis

— Anti-i antibodies are usually found in infectious
mononucleosis.

— Hemolysis is complement dependent.

* Paroxysmal cold hemoglobinuria:

— 1gG autoantibody binds RBC at cooler areas of the
body (i.e., extremities), causing irreversible binding
of complement components (C3 and C4). When
coated RBCs enter warmer areas of the body, 1gG
falls off and complement causes hemolysis
(Donath—Landsteiner biphasic hemolysin).

— Unusual IgG antibody with anti-P specificity

— Most frequently found in children with viral
infections (30%)

ETIOLOGY
e |diopathic
e Passive transfer of maternal antibodies
 Secondary to an underlying disorder
— Infection: Viral (e.g., Mycoplasma, Epstein—Barr
virus, cytomegalovirus, hepatitis, HIV) or bacterial
(e.q., Streptococcus, typhoid fever, Escherichia coli
septicemia)
— Drugs: Antimalarials, antipyretics, sulfonamides,
penicillin, rifampin
— Hematologic disorders: Leukemia, lymphoma
— Immunopathic/autoimmune disorders: Lupus,
mixed connective tissue disorders, Wiskott—Aldrich
syndrome, ulcerative colitis, rheumatoid arthritis,
common variable immunodeficiency, scleroderma,
Evans syndrome/ALPS (autoimmune
lymphoproliferative syndrome)
— Tumors: Ovarian, carcinomas, thymomas, dermoid
aysts
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@ DIAGNOSIS

Natural History:
* Acute disease:

— Onset with rapid fall in hemoglobin level over
hours to days

— Usual course: Complete resolution of disease
within 3-6 months

— Resolution more likely in children who present
between 2 and 12 years of age

* Chronic disease:

— Slower onset of anemia over weeks to months,
with some having persistence of hemolysis or
intermittent relapses

— More likely to be associated with underlying
chronic Iliness

— More common in adults and children <2 years or
>12 years of age

HISTORY

* Pallor

e Jaundice

e Dark urine

* Fever

* Weakness

e Dizziness

* Syncope

* Exercise intolerance

PHYSICAL EXAM

* Pallor

* Jaundice

* Splenomegaly

* Hepatomegaly

* Tachycardia, systolic flow murmur, S3 gallop
e Orthostasis in acute onset

DIAGNOSTIC TESTS & INTERPRETATION

Lab

CBC:

 Hemoglobin level decreased (occasionally,
thrombocytopenia seen in Evans syndrome)

 Mean corpuscular volume may be normal.

* Reticulocyte count increased (although may also be
decreased if reticulocytes bear the target antigen)

e Peripheral smear: Spherocytes, polychromasia,

macrocytes, agglutination

Direct antiglobulin test (Coombs)—positive

(usually):

— Single most important test

— Warm autoimmune hemolytic anemia will have
lgG + C3 positive.

— Cold autoimmune hemolytic anemia and
paroxysmal cold hemoglobinuria will have C3
positive.

* Haptoglobin level decreased

* Indirect hyperbilirubinemia

e Elevated lactate dehydrogenase

* Urinalysis: Hemoglobinuria, increased urobilinogen

* Bone marrow aspiration: Erythroid hyperplasia (to
rule out leukemia or lymphoma associated with
autoimmune hemolytic anemia)

* Cold agglutinin titer: Positive (usually >1:64)

* Donath-Landsteiner test should be performed in
cases of suspected paroxysmal cold hemoglobinuria.

ALERT

* A negative Coombs test can occur when small
numbers of IgG or C3 molecules are present on
the red cell membrane or if most of the coated red
cells are cleared from circulation (i.e., in cases of
less severe hemolysis, low-affinity antibodies, or in
cases of very severe, rapid clearance).

* Radiolabeled Coombs test or enzyme
immunoassays are more sensitive diagnostic tests
in these circumstances.

e Reticulocytopenia may occur in most severe cases
where the antibody coats and removes
reticulocytes.

DIFFERENTIAL DIAGNOSIS
* Defects intrinsic to RBC:
— Membrane defects such as hereditary
spherocytosis
— Enzyme defects including hemolytic episode due
to G6PD deficiency
— Hemoglobin defects
— Congenital dyserythropoietic anemias
— Paroxysmal nocturnal hemoglobinuria
o Defects extrinsic to RBC:
— Immune mediated:
o |soimmune: Hemolytic disease of the newborn,
blood group incompatibility
o Autoimmune (see “Etiology”)
o Drug-dependent RBC antibodies
© Hemolytic transfusion reaction
— Nonimmune-mediated:
o |diopathic
o Secondary to an underlying disorder (i.e.,
hemolytic uremic syndrome, thrombotic
thrombocytopenic purpura)
o Mechanical: March hemoglobinuria, heart valves

TREATMENT

MEDICATION (DRUGS)
First Line
Corticosteroids:

* Indication:

—In IgG-mediated disease, steroids have been
shown to interfere with macrophage Fc and C3b
receptors responsible for RBC destruction. In
addition, they have been shown to elute IgG Ab
from the RBC surface (improving survival).

— In chronic, warm, autoimmune hemolytic anemia,
pulsed high-dose dexamethasone has been shown
to be effective in some cases.

e Complications:
— Both short- and long-term side effects
— Generally not effective in cold agglutinin disease



AUTOIMMUNE HEMOLVYTIC ANEMIA

* Dose:

— Start prednisone PO/methylprednisolone IV at
2 mg/kg/d in divided doses.

— Tapering of steroids should begin after a
therapeutic response is achieved (may take several
days to weeks).

* Goal:

— Initially, to return to normal hemoglobin level with
tolerable doses of steroid, or off steroids entirely

— In some patients, goal may be achieving
decreased hemolysis and a clinically asymptomatic
state with minimal steroid side effects.

— Alternative treatments should be considered for
patients unresponsive to steroids or who require
high doses for maintenance of hemoglobin level.

Second Line
* |V immunoglobulin:
— Indication:
o May be useful in selected cases of immune
hemolytic anemia unresponsive to steroids
— Mechanism of action is not entirely clear
— Effect is usually temporary; retreatment may be
required every 3—4 weeks
— Complications:
o Red cell antibodies in IVIG preparations may be
a confounder
o Aseptic meningitis.
o Theoretical risk of transfusion transmitted viral
infection
o Expensive
o Dose: Up to 1 g/kg/d for 5 days has been
required to achieve a beneficial effect.
e Plasmapheresis/exchange transfusion:
— Indication:
o Will slow the rate of hemolysis in severe disease,
especially if IgM mediated
— Indicated if thrombotic thrombocytopenic purpura
cannot be excluded
— Complications:
© Only of short-term benefit
— Expensive
* Rituximab: monoclonal anti CD20 antibody likely
works through depletion of B cells
— Indicated in refractory AIHA (375 mg/m? weekly
for 2-4 weeks)
— Response 40—-100%
— Particularly useful in Warm AIHA
— Adverse effects: fever, chills, rigors, hypertension,
bronchospasm; rare risk of viral infections
* Immunosuppressive agents (antimetabolites and
alkylating agents):
— Indication:
© When there is a clinically unacceptable degree
of hemolysis that is refractory to steroids and
splenectomy
— Some have been effective in cold agglutinin
disease.

— Complications:

o There are varying side effects dependent on the
agent used. Therefore, clinical indications must
be strong and exposure to drug should be
limited.

- Dose:

o Adjusted to maintain WBC >2,000, absolute
neutrophil count (ANC) > 1,000, and platelet
count at 50,000~100,000 cells/mm?

e Alemtuzumab (anti CD52): may be effective very
refractory AIHA particularly secondary to B-CLL

ADDITIONAL TREATMENT

General Measures

Blood transfusion:

« Indication: Physiologic compromise from the anemia

(usually only in severe acute onset)

* Complications:

— The blood bank may be unable to find compatible
blood. In IgG-mediated disease, autoantibody is
usually pan reactive; therefore, you must use the
least incompatible unit of blood.

— In cold agglutinin disease, use a blood warmer for
all infusions to decrease IgM binding and monitor
for acute hemolysis during transfusion.

SURGERY/OTHER PROCEDURES
Splenectomy:
* Indication:

— Patients unresponsive to medical management,
who require moderate- to high-maintenance
doses of steroids or who develop steroid
intolerance may be candidates.

* Not effective in cold agglutinin disease
* Response rate is 50-70%, with many partial
remissions.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

Patient Monitoring

 Hemoglobin level g4h to q12h (depending on
severity) until stable

e Reticulocyte count: Daily

* Spleen size: Daily

* Hemoglobinuria: Daily

COOMBS TEST: WEEKLY

PROGNOSIS

« Dependent on age, underlying disorder (if any), and
response to therapy. See also “Diagnosis” section
("Natural History").

* Mortality in pediatric series ranged from 9% to 19%.

COMPLICATIONS

 May be increased risk of venous thrombosis in
patients with AIHA

* May also predispose to lymphoproliferative disorders

* Gallstones related to chronic hemolysis

ADDITIONAL READING

* Barros MMO, Blajchman MA, Borde JO. Warm
autoimmune hemolytic anemia: Recent progress in
understanding the immunobiology and treatment.
Tran Med Rev. 2010;24:195-210.

* Hoffman PC. Immune hemolytic anemia — select
topics. Hematology. 2009:80—86.

* King K, Ness PM. Treatment of autoimmune
hemolytic anemia. Semin Hematol. 2005;42(3):
131-136.

e Meyer O, Stahl D, Beckhove P, et al. Pulsed
high-dose dexamethasone in chronic autoimmune
hemolytic anemia. BrJ Haematol. 1997;98:
860-862.

e Petz LD. Cold antibody autoimmune hemolytic
anemia. Blood Rev. 2008;22:1-15.

CODES

ICD9
283.0 Autoimmune hemolytic anemias

ICD10
* D59.0 Drug-induced autoimmune hemolytic anemia
e D59.1 Other autoimmune hemolytic anemias

FAQ

* Q: Will the anemia go away?

e A: Children with cold autoantibodies tend to have
short-lived illness, whereas children with warm
antibodies often have a chronic clinical course
characterized by periods of remissions and relapses.

e Q: Is this contagious?

« A: No. Another child may acquire the same viral
illness; however, the body's response to produce an
autoantibody is dependent on the individual patient.
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AVASCULAR (ASEPTIC) NECROSIS OF THE FEMORAL HEAD (HIP)

Al Al-Omari
Wudbhav N. Sankar
John Dormans

Q@ BASICS

DESCRIPTION

* Avascular (aseptic) necrosis results from the
interruption of the blood supply to bone (either
traumatic or nontraumatic occlusion).

 The femoral head is the most common site.

* A particular type of avascular necrosis of the hip
that occurs in children is known as Perthes disease
(see "Perthes Disease”).

RISK FACTORS
Genetics
Variable, depending on cause.

PATHOPHYSIOLOGY

« Death and necrosis of bone with gradual return of
blood supply

 Necrotic bone gradually resorbed and replaced by
new bone

ETIOLOGY
* Traumatic:
— Hip fracture
— Hip dislocation
— Slipped capital femoral epiphysis
— Complication of casting, bracing, surgery
* Nontraumatic:
— Idiopathic (older, after physeal closure); similar to
adult avascular necrosis
— Idiopathic (younger, before physeal closure,
Perthes disease)
— Caisson disease
— Sickle cell disease
— Septic arthritis
— Steroids or chemotherapy
— Malignancy(Leukemia)
— Gaucher disease
— Viral infection (HIV, CMV)
— Radiation therapy
— Hypercoagulable states
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@ DIAGNOSIS

HISTORY

* Onset (gradual or after traumatic event)

e Association with:
— Trauma
— Medications (steroids or chemotherapy)
— Casting, splinting, surgery (iatrogenic)
— Pain, limping
— Stiffness (decreased range of motion)

PHYSICAL EXAM

* Gait:
— Limping
— Antalgic gait (decreased)
— Trendelenburg gait

* Note range of motion:
— Flexion and extension
— Abduction and adduction
— Internal and external rotation

* Hip joint irritability (short arc rotation)

« Signs of other disease process (e.g., sickle cell
disease)

* Physical examination trick: Loss of internal rotation
is usually the first and most affected loss of motion
seen.

DIAGNOSTIC TESTS & INTERPRETATION
Lab
Initial lab tests
* Laboratory examinations should be normal in most
forms of avascular necrosis of the femoral head.
* Exceptions:
— Sickle cell disease
— Septic arthritis
— Chemotherapy

Imaging

* Radiographic findings:
— Sclerosis
— Subchondral fracture
— Collapse
— Reossification
— Repair

* Other potential findings:
— Cysts
— Physeal growth arrest (young)
— Early osteoarthritis
— Subluxation

DIFFERENTIAL DIAGNOSIS
e Trauma:
— Osteochondral fracture
— Impaction fracture
— Epiphyseal/physeal fracture
* Infection:
— Osteomyelitis
— Septic arthritis
* Neoplastic process: Epiphyseal tumors
(chondroblastoma, Trevor disease, etc.)
* Rheumatologic processes



AVASCULAR (ASEPTIC) NECROSIS OF THE FEMORAL HEAD (HIP)

TREATMENT

MEDICATION (DRUGS)

 NSAIDs may be effective in decreasing associated
inflammation.

« |f associated with steroid use, discontinuation or
elimination if appropriate

ADDITIONAL TREATMENT

General Measures

* Maintain range of motion (physical therapy, traction,
continuous passive motion).

« Contain the femoral head in the acetabulum (see
“Perthes Disease” treatment principles).

e Duration of therapy variable, depending on cause

SURGERY/OTHER PROCEDURES

Redirectional osteotomy:

« Femoral or acetabular reorientation

* Core decompression to stimulate new blood supply
(older patient)

ONGOING CARE

DIET
* Thought not to alter disease process
e Recommend general balanced diet

PROGNOSIS

e Overall, good if mild involvement and patient is
young

« See "General Prevention.”

 When to expect improvement: Variable, depending
on cause

* Moderate to severe cases may end up requiring a
total hip replacement

COMPLICATIONS

e Decreased range of motion, pain, limping
e Osteoarthritis

e Physeal arrest with growth disturbance

ALERT

Signs to watch for:

e Subluxation

e Early osteoarthritis
* Growth arrest

ADDITIONAL READING

e Lahdes-Vasama T, Lamminen A, Merikanto J, et al.
The value of MRI in early Perthes disease: An MR
study with a 2 year follow up. Pediatr Radliol.
1997,27:517-522.

e Mont MA, Jones LC, Hungerford DS. Nontraumatic
osteonecrosis of the femoral head: Ten years later.
J Bone Joint Surg Am. 2006;88(5):1117-1132.
Review. Erratum in: J Bone Joint Surg Am. 2006;
88(7):1602. (Dosage error in article text.)

* Roposch A, Mayr J, Linhart WE. Age at onset, extent
of necrosis, and containment in Perthes disease.
Results at maturity. Arch Orthop Trauma Surg.
2003;123:68-73.

« Shipman SA, Helfand M, Moyer VA, et al. Screening
for developmental dysplasia of the hip: A systematic
literature review for the US Preventive Services Task
Force. Pedlatrics. 2006;117(3):e557—e576.

* Tokmakova KP, Stanton RP, Mason DE. Factors
influencing the development of osteonecrosis in
patients treated for slipped capital femoral epiphysis.
J Bone Joint Surg (Am). 2003;85-A:798-801.

CODES

ICD9
e 732.1 Juvenile osteochondrosis of hip and pelvis
e 733.42 Aseptic necrosis of head and neck of femur

ICD10

* M87.059 Idiopathic aseptic necrosis of unspecified
femur

* M91.80 Other juvenile osteochondrosis of hip and
pelvis, unspecified leg

FAQ

* Q: What type of medication is most often associated
with avascular necrosis of the hip?

* A: Steroids

 Q: For avascular necrosis in children (Perthes disease
of the hip, for example), is younger or older age
associated with a better prognosis?

* A: Younger age
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BABESIOSIS

Oluwakemi B. Badaki-Makun
Frances M. Nadel

Q@ BASICS

DESCRIPTION

* Human babesiosis is a tick-borne malarial like illness
characterized by fever, malaise, and hemolytic
anemia

* Most infected individuals are asymptomatic

EPIDEMIOLOGY
e The 1st human case in the US was reported from
California in 1966
e Transmission usually occurs in the summer and early
fall
e In the US, most cases have been reported from the
Northeast, Midwest, and Pacific Coast
— Endemic areas include Rhode Island,
Massachusetts, and New York
— Cases have been reported in New Jersey,
Maryland, Virginia, Georgia, Wisconsin, and
Minnesota
Incidence
There were >450 confirmed cases of human
babesiosis diagnosed in the US between 1968 and
1993.

Prevalence

« Difficult to ascertain because asymptomatic
infection appears to be common in endemic areas

« It has been reported, for instance, that
seroprevalence is as high as 9% in some endemic
areas of Rhode Island

RISK FACTORS

e Asplenia (functional or anatomic)
 Malignancy

* HIV/AIDS

¢ Immunosuppressive medications

e Primary immunodeficiency syndrome

* Extremes of age, especially age >50 years

Genetics
There is no known genetic predisposition.

GENERAL PREVENTION

« Prevention begins with avoidance of tick bites
(especially important for high-risk individuals; see
“Risk Factors” below)

Simple measures include wearing long-sleeved shirts
and long pants, with pants tucked into the socks in
tick-infested areas

Avoid endemic regions during the peak months of
May to September

Light clothing will make ticks easier to see

Use DEET-containing insect repellents during
outdoor activities

Spraying one's clothing with a permethrin tick
repellent may also be helpful

Children and dogs should be inspected daily for ticks
after being outside

Currently, there is no universal laboratory screening
of blood products

* Prophylaxis is not recommended after a tick bite

e Currently, there is no vaccine available
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PATHOPHYSIOLOGY

« A bite from an infected tick transmits the protozoa

* Incubation period:
— Usually 1-4 weeks
— Can be as long as 9 weeks

« Infection of the erythrocyte causes membrane
damage and lysis, which promotes adherence to the
endothelium and microvascular stasis

e The spleen plays an important role in decreasing the
protozoal load, through antibody production and
filtering abnormally shaped infected red blood cells

ETIOLOGY

 Human babesiosis is caused by the intraerythrocytic
parasite of the Babesia genus

* |n the northeast US, Babesia microti is the most
commonly isolated agent

e Babesia divergens is the responsible agent in Europe

e WA-1 and MO-1 cause babesiosis in western US
and Missouri, respectively

e Ixodes dammini (Ixodes scapularis), the same tick
responsible for Lyme disease, is the invertebrate
vector for B. divergens

* Rarely, the disease has been acquired through
transplacental/perinatal transmission or through
transfusion of contaminated blood products
— Babesiosis is the most common tick-borne disease

transmitted by contaminated blood transfusions

COMMONLY ASSOCIATED CONDITIONS
It is estimated that 11-23% of patients have
concurrent Lyme disease.

@ DIAGNOSIS

HISTORY

* Few patients recall a tick bite

e Patients live in or have recently traveled to an
endemic region

* Initial symptoms begin 1-4 weeks after the tick bite
and are vague. They may include progressive
fatigue, malaise, headaches, and anorexia,
accompanied by intermittent fevers as high as 40°C

e Chills, myalgias, and arthralgias may follow these
symptoms

e Less common complaints include cough, sore throat,
abdominal pain, and emotional lability

PHYSICAL EXAM

* Fever is often the only finding

e Mild conjunctival injection and pharyngeal erythema

* Some may have mild hepatomegaly and/or
splenomegaly

* Jaundice or hematuria may also be seen

e Petechiae and ecchymosis occur in rare cases, most
often in the presence of severe illness with
associated shock and/or DIC

DIAGNOSTIC TESTS & INTERPRETATION

Lab

* Giemsa- or Wright-stained thick and thin blood
smears may demonstrate the intraerythrocytic ring
form:

— This is often confused with the ring form of
Plasmodium falciparum, the etiologic agent of
malaria

— Rarely, the pathognomonic “Maltese Cross” forms
of the Babesia parasite may also be seen on the
blood smear

— Multiple smears should be performed as initial
smears may be falsely negative

* Indirect immunofluorescent assay:

— Antigen-specific for B. microti

— In endemic areas, the test has a sensitivity of 91%
and a specificity of 99%

— Can be used when blood smears are negative

—In general, a titer = 1:64 indicates exposure

— Titer = 1:256 suggests acute infection

— There is little correlation between titer levels and
severity of disease

— Immunoglobulin levels decline rapidly within
months of recovery

e Polymerase chain reaction is highly sensitive and
specific

* Isolation of the parasite can be done by
intraperitoneal injection of a patient’s blood into a
golden hamster, but results take weeks

e Other tests: Most of the abnormal routine test
results are the result of hemolysis

e Urinalysis:
— Proteinuria
— Hemoglobinuria

* (BC:

— Normal leukocyte count/leukopenia

— Normocytic/normochromic anemia

— Thrombocytopenia

— Atypical lymphocytosis

— Reticulocytosis

* Possible positive Coombs test

* Elevated ESR

o Liver function tests: Elevated bilirubin, lactate
dehydrogenase, and liver transaminases

* In asymptomatic patients, these tests are often
normal

ALERT

False negatives:

* The blood smears may not demonstrate the
protozoan at low levels of parasitemia

« Serologic false positives for B. microti include

cross-reactivity with other Babesia sp. or malarial

organisms

Theoretical serologic false positives for WA1:

— Rheumatoid factor

— Antinuclear antibody

— Antibody to Toxoplasma gondii

DIFFERENTIAL DIAGNOSIS
* Nonspecific viral syndrome
 Malaria

* Influenza

* Lyme disease

* Ehrlichiosis



BABESIOSIS

TREATMENT

MEDICATION (DRUGS)
Regardless of regimen, treatment is generally for
7-10 days.

First Line

* Asplenic, immunodeficient, or severely symptomatic
patients should be treated with clindamycin and
quinine IV

* The pediatric dose of clindamycin is
20-40 mg/kg/day IV/PO divided g6-8h
(max 600 mg/dose). The adult dose is 600 mg PO
q8h or 300-600 mg IV g6h

* Quinine is dosed 10-25 mg/kg/day PO divided into
3 doses. Adult dose is 650 mg PO q8h

Second Line

« Combination of atovaquone and azithromycin:

— Has similar treatment effectiveness with fewer
side effects (such as vertigo, tinnitus and Gl upset)
than clindamycin and quinine in adults

— Use of atovaquone and azithromycin has not been
studied in the pediatric population; clindamycin
and quinine are the recommended treatment
choice for symptomatic children

— Pediatric dosing: Atovaquone 20 mg/kg (max
750 mg) q12h; azithromycin 10 mg/kg (max
500 mg) PO on day 1 and 5 mg/kg (max 250 mg)
daily thereafter

— Adult dosing: Atovaquone 750 mg q12h;
azithromycin 500-1000 mg PO on day 1 and
250-1000 mg PO daily thereafter

In areas endemic for Lyme disease and Ehrlichiosis,

consider adding doxycycline until lab confirmation of

absence of either disease in the patient with
babesiosis

ADDITIONAL TREATMENT

General Measures

Those with mild clinical disease usually recover
without treatment.

Additional Therapies

* For life-threatening infections, exchange transfusion
has been successful. Consider in patients with
severe parasitemia (>10%), severe hemolysis or
renal/hepatic/pulmonary compromise

e Progressive respiratory distress may require
mechanical ventilation

ALERT
* Signs to watch for:

— Respiratory distress, especially after treatment
has begun

— Pancytopenia and lymphadenopathy: May
indicate the development of hemophagocytic
syndrome

e Pitfalls:

— Children who are from endemic areas and have
an acute febrile illness may be misdiagnosed
with a nonspecific viral illness

— One should be suspicious for a coinfection with
Lyme disease or ehrlichiosis (human
anaplasmosis) in those who are not responding
to standard therapy

— Delayed recognition of this uncommon disease
may be life threatening in the
immunocompromised patient

— In endemic areas, babesiosis should be
considered in a post-transfusion febrile illness in
at-risk populations

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

When to expect improvement:

* Some improvement of symptoms should be noted
within 24—48 hours of onset of therapy

* Those who are only mildly affected usually have
resolution of their symptoms over a few weeks

* For severely affected and immunodeficient patients,
the convalescent period may be as long as 18
months

* In untreated asymptomatic individuals, parasitemia
may persist for months to years

* Long-term complications are rare

e Recrudescence has been reported

COMPLICATIONS

* Rarely fatal in the US

* Pancytopenia and overwhelming secondary bacterial
sepsis may occur

« Serious and fulminant complications have been
described:

— Pulmonary edema and adult respiratory distress
syndrome, often happening after treatment has
begun

— CHF

— Renal failure

— Hemophagocytic syndrome/disseminated
intravascular coagulation

— Seizures/coma

* Those co-infected with Lyme disease are susceptible
to more severe disease and complications

ADDITIONAL READING

e Buckingham SC. Tick-borne infections in children:
Epidemiology, clinical manifestations, and optimal
management strategies. Paediatr Drugs. 2005;
7(3):163-176.

* Fox LM, Wingerter S, Ahmed A, et al. Neonatal
babesiosis: Case report and review of the literature.
Pediatr Infect Dis J. 2006;25(2):169-173.

 Homer MJ, Aguilar-Delfin I, Telford SR 3rd, et al.
Babesiosis.Clin Microbiol Rev. 2000:13(3):
451-469.

e Krause PJ. Babesiosis. Med Clin North Am.
2002;86(2):361-373.

* McGinley-Smith DE, Tsao SS. Dermatoses from ticks.
J Am Acad Dermatol. 2003;49:363-392.

* Vannier E, Gewurz BE, Krause PJ. Human babesiosis.
Infect Dis Clin North Am. 2008;22(3):469-488,
viii—ix.

» Wormser GP, Dattwyler RJ, Shapiro ED, et al. The
clinical assessment, treatment, and prevention of
Lyme disease, human granulocytic anaplasmosis,
and babesiosis: Clinical practice guidelines by the
Infectious Diseases Society of America. Clin Infect
Dis. 2006;43(9):1089-1134.

CODES

ICD9
088.82 Babesiosis

ICD10
B60.0 Babesiosis

FAQ

* Q: How long does a tick have to be attached for
infection to occur?

* A:In general, successful transmission requires at
least 24 hours of attachment.

 Q: How should a tick be removed?

* A: The tick should be grasped with forceps as close
to its head as possible and pulled straight up. If
possible, it should be saved for identification.

« Q: Does infection confer lifetime immunity?

« A: Reinfection is possible.
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BACK PAIN

Heather McKeag
Thomas H. Chun (5th edition)

Q@ BASICS

DEFINITION
Any condition causing pain of the thoracic, lumbar, or
sacral spine

EPIDEMIOLOGY
* Recurrent/chronic back pain: 8% of adolescents
¢ 12-50% lifetime prevalence

RISK FACTORS

e Increased risk with repetitive activity and age

* Role of obesity yet to be determined

* Inheritance patterns for some congenital (scoliosis,
Scheuermann kyphosis),
inflammatory/rheumatologic causes, and sickle cell
disease have been described.

ETIOLOGY

 Back pain can result from a variety of causes
involving the bony or muscular structures of the
back, intervertebral discs, spinal cord, or peripheral
nerves.

* Specific etiology identified ~50% of the time

@ DIAGNOSIS

DIFFERENTIAL DIAGNOSIS
¢ Mechanical/trauma
— Disc herniation
— Musculotendinous strain
— Apophyseal ring fracture
* Developmental
— Pars defects: Children usually >10 years
— Spondylolysis (stress fracture of posterior vertebral
elements/pars interarticularis, repetitive-stress
injury)
— Spondylolisthesis (anterior displacement/“slip” of
vertebral body, evolution of bilateral spondylolysis)
— Scheuermann kyphosis: Deformity of thoracic
spine associated with vertebral body wedging
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* Inflammatory
— Juvenile idiopathic arthritis
— Ankylosing spondylitis
— Inflammatory diskitis
* Neoplastic
* Infectious
— Diskitis
— Epidural abscess
* Other
— Sickle cell, abdominal disease (pancreatitis,
pyelonephritis), psychogenic
* Age differentiation:
— <10 years: Diskitis, tumor, epidural
— > 10 years: Pars defects, inflammatory disorders

ALERT

Warning signs of potentially serious causes of back

pain in children include:

* Young age: <4 years old

e Duration of pain: >3 weeks

e Chronic interference with normal activity (e.g.,
school, sports, play)

e Associated fever, weight loss, or other systemic
symptoms

e Postural shift of trunk

* Neurologic abnormality

e Limitation of spinal motion (e.g., bending forward,
straight leg raise)

HISTORY
* History to include:
— Onset of symptoms
— Characteristics of pain
— History of trauma
— Pain with activity
— Inflammatory symptoms
— Systemic symptoms
— Neurologic symptoms
* Question: Focal pain, neurologic symptoms,
interference with activity?
* Significance: Increased concern for pathology
* Question: Symptoms improved with rest?
* Significance: Spondylolysis, Scheuermann kyphosis,
muscular strain, overuse
e Question: Stable pain or worse at night?
* Significance: Tumor, infection, inflammatory

PHYSICAL EXAM

« Finding: Inspection—sacral dimples, hair tufts,

vascular anomalies, café-au-lait spots, or

discrepancies in limb length?

Significance: Occult abnormalities

Finding: Palpation—point or focal tenderness

along spine?

Significance: If bony, consider fracture; if paraspinal,

consider muscle strain

Finding: Range of motion—forward flexion —

increases strain on anterior elements of spine

(vertebral bodies and disk spaces)?

Significance: Pain—herniated disk, diskitis, vertebral

osteo, vertebral body tumor

Finding: Range of motion—extension— increases

strain on posterior elements of spine (facet joints,

pars interarticularis, pedicles)?

Significance: Pain—fracture, spondylolysis, osteoid

osteoma, tumor

Also perform:

* FABER test (flexion, abduction, external rotation
with foot on opposite knee) — pressure on bent
knee and opposite hip strains Sl joint.

« Neurologic exam: Reflexes, Babinski, gait,
sensation, strength, tone

 Abdominal/pelvic exams

DIAGNOSTIC TESTS & INTERPRETATION

e Test: CBC, ESR, CRP, blood culture

* Significance: Infection

e Test: ANA, RF, HLA B27

* Significance: Inflammatory



BACK PAIN

Imaging

e Plain x-rays (AP and lateral; oblique and
flexion/extension if warranted) of the spine:
— Scottie Dog's Collar: Spondylolysis (stress fracture

of the pars interarticularis)

— If negative, pursue further imaging

e Bone scan: Occult/subtle bony lesions

* (T spine: Spondylosis/spondylolisthesis

* MRI: Tumor, infection, disk injuries

TREATMENT

ADDITIONAL TREATMENT
General Measures
* If warning signs are absent, conservative
management with NSAIDs, physical therapy, and
close follow-up are appropriate.
 Abnormal exam/history warrants imaging.
* Spondylolysis/spondylolisthesis:
— <50% slip: Conservative medical treatment
—>50% slip/persistent back pain: Surgical
treatment
* Diskitis: Anti-staphylococcal coverage
* Bed rest/activity limitation: Adult data do not
support this strategy.
* General Prevention
— Back muscle strengthening and hamstring
stretching exercises may be helpful.
— Maximum backpack load: 10-15% body weight

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

e Patients managed conservatively should be
re-evaluated within 2 weeks.

« All patients should follow up immediately for any
worsening symptoms, especially pain or neurologic
symptoms.

* Referral to primary care sports medicine or
orthopedic colleagues when necessary

PROGNOSIS

* Dependent on the underlying cause

* The majority, when properly diagnosed and treated,
do well, without significant sequelae.

* Not possible to predict future course of
spondylolysis, spondylolisthesis, or Scheuermann
kyphosis.

COMPLICATIONS
Paralysis, other permanent neuromuscular injury,
chronic back pain

ADDITIONAL READING

« Bernstein RM, Cozen H. Evaluation of back pain in
children and adolescents. Am Fam Physician.
2007;76(11):1669-1676.

e Haidar R, Saad S, Khoury NJ, et al. Practical
approach to the child presenting with back pain. £ur
J Pediiatr. 2011;170(2):149-156.

* Houghton KM. Review for the generalist: Evaluation
of low back pain in children and adolescent. Pediatr
Rheumatol Online J. 2010;8:28.

* King HA. Back pain in children. Orthop Clin North
Am. 1999;30(3):467-474.

* Rodriguez DP, Poussaint TY. Imaging of back pain in
children. Am J Neuroradiol. 2010;31(5):787-802.

CODES

ICD9

e 724.1 Pain in thoracic spine
e 724.2 Lumbago

e 724.5 Backache (postural)

ICD10

e M54.5 Low back pain

* M54.89 Other dorsalgia

e M54.9 Dorsalgia, unspecified

FAQ

* Q: Which children should have activity restrictions?
e A: High-risk children (i.e., those with spinal or bony
abnormalities of familial histories of spondylolysis)
should avoid hyperextension and contact sports.

* Q: When can/should the child resume activities?

e A: Low-risk children with a normal neurologic exam
can resume activity or sports when they are pain
free.
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BAROTITIS

Judith Brylinski Larkin

Q@ BASICS

DESCRIPTION

e« Barotrauma of the middle or inner ear, most
commonly caused by flying in an airplane or scuba
diving but also caused by elevators and high
altitudes

* May also be seen in those who have used a
hyperbaric oxygen chamber and in people involved
in explosions—blast injuries

« Referred to as “middle ear squeeze” by scuba divers

EPIDEMIOLOGY

* Severe disease uncommon in commercial aircraft
because of pressurization

« Significant disease is more common in scuba divers,
in those who fly military aircraft, and during use of
hyperbaric oxygen chambers.

Incidence

« There is wide variation, with studies reporting an
incidence of 8-55% for children after a single flight.

* Most studies agree that the incidence is ~20% in
adults after a single flight.

* 40% incidence in scuba diving

RISK FACTORS

* Age: Infants or toddlers are at higher risk because of
small eustachian tubes.

« Disease states that impede normal eustachian tube
function: Otitis media, upper respiratory tract
infection (URI), allergic rhinitis

* Smoking

« Vigorous use of Valsalva maneuver

GENERAL PREVENTION

* Gradual descent during scuba diving—never rapid

* When ascending, divers should avoid rising more
quickly than their air bubbles.

* Yawning, swallowing, chewing, or doing Valsalva
maneuver during takeoff and landing in planes, and
during ascent and descent when scuba diving

 Gentle Valsalva—never vigorous

* Avoid flying or diving when you have a URI or
allergic rhinitis.

* Avoid sleeping on plane during takeoff and landing.

* Break seal of wet suit hood to allow water to fill
external canal before descent.

* Avoid use of ear plugs.

100

PATHOPHYSIOLOGY

e Boyle's Law states that as pressure of a gas
decreases, volume increases, and as pressure of a
gas increases, volume decreases.

 Ambient pressure decreases during airplane/scuba
diving ascent and increases during descent.

* During ascent, the tympanic membrane bulges

outward and the eustachian tube vents the excess

middle ear pressure. Pressure is easily equalized.

During descent, the TM bulges inward and the

eustachian tube resists inward flow of air. Pressure

equalization is difficult.

At a pressure differential of 60 mm Hg (greater

ambient to middle ear pressure), subjective

discomfort is reported.

At a pressure differential of 90 mm Hg, the

eustachian tube collapses and becomes obstructed.

Autoinflation is unsuccessful.

Tympanic membrane can rupture at pressure

differentials >100-400 mm Hg.

Barotitis is sometimes classified using Teed's

classification of disease severity (see "Physical

Exam”).

ETIOLOGY

Differences in the atmospheric pressure between the
inner ear, middle ear, and environment result in injury
to the middle and/or inner ear.

@ DIAGNOSIS

HISTORY

e Ear pain, pressure sensation, diminished hearing

* Symptoms of inner ear damage may include
vestibular and/or auditory complaints including
tinnitus, vertigo, nausea, and vomiting.

* History of recent airplane flying, scuba diving, or
hyperbaric oxygen chamber use

PHYSICAL EXAM
* Nystagmus
e Hearing loss
* Teed's classification to describe appearance of the
tympanic membrane:
— Grade 0: Symptoms without physical signs
— Grade 1: Diffuse redness and retraction of TM
— Grade 2: Grade 1 plus slight hemorrhage into TM
— Grade 3: Grade 1 plus gross hemorrhage into TM
— Grade 4: Bulging TM with air-fluid level, blood in
™
— Grade 5: Free hemorrhage into TM and ear canal
with perforation of TM

DIAGNOSTIC TESTS & INTERPRETATION
Imaging

CT of the inner ear may be indicated in patients with
vestibular symptoms or hearing loss to rule out inner
ear damage.

Diagnostic Procedures/Other

Hearing tests should be performed on all patients who
have signs of barotrauma and on patients with normal
physical exams but who are symptomatic.

DIFFERENTIAL DIAGNOSIS

* Otitis media with effusion

* Acute otitis media

* Qtitis externa

* Blunt trauma to the tympanic membrane
e Exposure to extremely loud noise

TREATMENT

MEDICATION (DRUGS)
* Nasal decongestant sprays (oxymetazoline [Afrin]):

— Have been reported by some to be helpful but a
randomized clinical trial showed no advantage
over placebo

— Theory: By constricting mucosal arterioles,
eustachian tube function is enhanced.

— Topical decongestants are used 1 hour prior to
plane travel/diving and 1/2 hour prior to plane
descent.

— 2 drops/sprays per nostril

— Use in children over 6 years of age.

e Oral decongestants:

— 2 randomized controlled trials suggest that oral
decongestants may be effective, though a trial in
children did not show a beneficial effect.

— May be helpful through the same physiologic
pathway as topical agents

— Should be initiated 1-2 days prior to the expected
pressure change

* Antihistamines:

— May also be helpful by reducing mucosal edema
and enhancing the eustachian tube orifice

— Can be used on the day of the expected pressure
change

* Nasal surfactants may be useful but ongoing studies
are needed.

* Pain relievers such as acetaminophen, ibuprofen,
and naproxen may be useful for severe pain.



BAROTITIS

ADDITIONAL TREATMENT

General Measures

* Valsalva maneuver (blowing the nose while pinching
the nostrils closed) may be helpful when diving or
descending and will force air into the middle ear via
the eustachian tube, thereby equalizing the pressure
between the middle ear and the environment. This
should be done gently.

Swallowing, yawning, and chewing can help to
release pressure through the eustachian tube when
descending in an airplane or when returning to the
water surface while scuba diving.

Politzer bag: Instrument used for clearing pressure
disequilibrium that has not improved with Valsalva
maneuvers and a trial of decongestants.

Otovent: Another instrument that may be used for
treatment or prevention; usage can be taught to
children as young as 26 years of age.
Myringotomy with or without tubes may be required
to relieve pressure in severe disease. It may also be
used as a preventative measure in those with a
history of barotitis.

Myringotomy is effective for the patient with
excruciating pain or unrelenting eustachian tube
dysfunction; this is best performed by an
otolaryngologist.

SURGERY/OTHER PROCEDURES

Rarely, myringotomy with or without tube insertion is
required to relieve pressure and pain, as well as
prevent complications. Myringotomy is a surgical
procedure where a small incision is made in the
tympanic membrane. This opens the middle ear space
and equalizes the pressure on both sides of the
tympanic membrane. Myringotomy without tube
insertion will relieve pressure, but the opening may
close very quickly and may not allow time for the
barotrauma to heal; on occasion, myringotomy with
tube insertion is necessary. Tympanostomy tubes are
not appropriate for scuba divers.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

Patient Monitoring

Most patients with barotitis can be managed
conservatively. Those with complications noted above
require specialist referral.

PROGNOSIS

 Complete spontaneous resolution in mild cases

* Middle ear barotrauma is usually self-limited and
correctable with the techniques described in the
"General Measures” section. In rare instances,
where there is severe pain or eustachian tube
dysfunction, myringotomy with or without tube
insertion will relieve the pressure differential.

* Pressure differential without damage to the middle
or inner ear usually resolves within a few days of
returning to normal atmospheric pressure.

* Barotitis that results in injury to the middle or inner
ear has a variable rate of improvement; some
damage may be permanent (e.g., that to the organ
of Corti), while other injury is reversible (e.g., that
involving the tympanic membrane).

* Variable outcome for auditory and vestibular
symptoms and injuries to the inner ear

COMPLICATIONS

* Vertigo

e Tinnitus

* Hearing loss

* Tympanic membrane rupture
e Oval or round window rupture
* Hemorrhage

ADDITIONAL READING

* Buchanan BJ, Hoagland J, Fischer PR.
Pseudoephedrine and air travel associated ear pain
in children. Arch Pediatr Adolesc Med. 1999;153:
466-468.

e Janvrin S. Middle ear pain and trauma during air
travel. Clin Evid. 2002;7:466—468.

* Jones JS, Sheffeild W, White L, et al. A double blind
comparison between oral pseudoephedrine and
topical oxymetazoline in the prevention of
barotrauma during air travel. Am J Emerg Med.
1998,16:262-264.

* Mirza S, Richardson H. Otic barotraumas from air
travel. J Laryngol Otol. 2005;119(5):366-370.

* Rosenkust L, Klokker M, Katmolm M. Upper
respiratory infections and barotraumas in
commercial pilots: A retrospective survey. Aviat
Space Environ Med. 2008;79(10):960-963.

e Stangerup SE, Klokker M, Vesterhauge S, et al. Point
prevalence of barotitis and its prevention and
treatment with nasal balloon inflation: A prospective
controlled study. Otol Neurotol. 2004;25(2):89-94.

CODES

ICD9
* 993.0 Otitic barotrauma

ICD10
T70.0XXA Otitic barotrauma, initial encounter

FAQ

* Q: Is the Valsalva maneuver also effective on plane
ascent?

A: Yes, creating even greater pressure in the middle
ear by performing the Valsalva maneuver can
overcome a resistant eustachian tube and result in
sudden venting of increased middle ear pressure.
Q: Can children with otitis media travel in airplanes?
A: Yes, Weiss and Frost (1987) have shown that
commercial air travel did not result in worsening of
symptoms and, in fact, the presence of otitis media
with effusion seemed to be protective against
barotitis.

Q: How can | minimize my child's ear pain when
traveling in an airplane?

A: For infants: Have them nurse, take a bottle, or
suck on a pacifier during ascent and descent. Older
children may eat or chew gum or suck on hard
candies. This will result in pharyngeal movements
that will repeatedly open the eustachian tube and
equalize middle ear pressure to environmental
pressure. Children can also be taught the Valsalva
maneuver. If the child is currently experiencing an
upper respiratory infection, use of decongestants
prior to flight may be helpful.
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BELL PALSY

Stephen J. Falchek

Q@ BASICS

DESCRIPTION
e This paralysis may involve all of the modalities
affected by the 7th cranial nerve:
— Mimetic facial movement
— Taste
— Cutaneous sensation
— Hearing acuity
— Lacrimation
— Salivation
The most important feature in diagnosis and
management of Bell palsy is the distinction between a
peripheral and a central 7th nerve palsy.

EPIDEMIOLOGY

Incidence

 Annually, incidence ranges from 3/100,000 in
patients <10 years to 25/100,000 in adults.

* Only 1% of cases have bilateral involvement.

PATHOPHYSIOLOGY

Nearly all cases of true Bell palsy are believed to arise
from a viral infection of the facial nerve and, in
particular, the geniculate ganglion.

ETIOLOGY
« |diopathic: pregnancy related
« Infectious:
— Herpes simplex virus 1
— Human herpes virus 6
— Herpes zoster (without Ramsay—Hunt syndrome)

COMMONLY ASSOCIATED CONDITIONS

Associated illnesses can cause or predispose to an

isolated facial nerve palsy, but are important to

distinguish from a classic Bell palsy.

* Rubella

* Lyme disease (Borrelia burgdorferi): In Lyme
neuropathy, early reports indicated a preponderance
of tic bite histories involving the ipsilateral face,
implying a retrograde migration of the spirochetes
into the nerve and resultant nerve root/arachnoid
irritation in at least some cases, as opposed to
hematogenous dissemination and CNS penetration.

e Epstein—Barr virus (EBV)

 Cytomegalovirus (CMV)

* Mumps

* HIV

 Mycoplasma pneumoniae

e Sarcoidosis

@ DIAGNOSIS

SIGNS AND SYMPTOMS

HISTORY

* Mastoid or retroauricular pain ipsilateral to the side
of developing symptoms (40-50% of patients)

* 50% of patients will have no clear sensory
prodrome.

« Bell palsy often follows some identifiable infectious
illness, such as viral upper respiratory tract infection
(URI) symptoms, Mycoplasma pneumoniae infection,
Lyme disease or infectious mononucleosis. However,
an identified antecedent illness is not requisite for
the diagnosis.
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e The onset is almost always rapid, with progression
to a fairly constant state of unilateral paresis or
paralysis within hours to 2-3 days.

* As the weakness progresses, the patient (and family
members) may note:

— Difficulty with oral motor tasks (e.g., eating and
drinking) due to inability to maintain mouth
closure

— Inability to completely close the eye on the
affected side (sometimes leading untrained
observers to note an eyelid “droop” on the
normal side, due to the contrast with normal
eyelid closure and movements)

— Decreased lacrimation, and eye itching and
burning

— Hyperacusis

— Ipsilateral facial numbness (less commonly)

— Distortion of the taste of foods (dysgeusia)

* Bilateral symptoms (<1%) are distinctly rare and
suggest an alternative diagnosis, such as
Guillain—Barré syndrome or other infectious,
inflammatory, or metabolic disease.

PHYSICAL EXAM

* Weakness of all muscles of mimetic facial movement

is noted on the affected side.

A classic feature of peripheral facial nerve palsies is

symmetric weakness or paralysis of the upper

(frontalis), middle (orbicularis oculi), and lower

(orbicularis oris) muscles on voluntary and

involuntary mimetic movements. Having the patient

wrinkle his or her forehead/raise his or her
eyebrows, close his or her eyes tightly, and bare his
or her teeth or smile, respectively, tests these.

Occasionally, slow or absent spontaneous blinking

on the affected side.

The corneal reflex should be decreased or absent

on the affected side, but the consensual response on

the unaffected side should be preserved.

The sensory division of the 7th cranial nerve is tested

by examining taste perception on the anterior

tongue:

— This is done by applying, ipsilaterally, swabs
soaked in a sugar solution and a salt solution to
the anterolateral aspect of the tongue, without
allowing for mouth closure and dispersion of the
substances to the other side. Taste sensation
should be ipsilaterally decreased.

— Despite complaints of retro-auricular pain and
unilateral facial “numbness,” abnormalities of
cutaneous sensation typically are not verifiable by
sensory testing in pure 7th-nerve palsies. The
presence of true diminution of sensation should
raise the question of other cranial nerve
involvement (e.g., 5th cranial nerve).

Examination of the external auditory canal on both

sides is crucial.

— Vesicular lesions of the tympanic membrane
indicate a zoster-associated palsy (i.e.,
Ramsay—Hunt syndrome).

— Purulent acute otitis media or evidence of trauma
mandate aggressive antibiotic treatment and
possibly urgent surgical subspecialty evaluation
and imaging of the temporal bone.

DIAGNOSTIC TESTS & INTERPRETATION

Imaging

* The decision to defer medical imaging in the
evaluation of a typical Bell palsy should be based on
a sound clinical history and physical examination.
Unusual features should provoke thoughtful review
and broader investigation where indicated.

* MRI of the head with gadolinium enhancement:
recommended in cases of unusual presentation or
progression (e.g., bilateral involvement, slow
progression (over > 1 week), or other cranial nerve
findings). Several small series have proposed that
gadolinium enhancement of the involved 7th nerve
predicts a slower or less optimal recovery.

DIFFERENTIAL DIAGNOSIS
e Trauma:
— Birth (especially forceps pressure to lateral face)
— Congenital facial palsies should not be regarded
as Bell palsy, but rather symptomatic of some
other cause.
— Temporal bone/petrous bone fractures
— Deep lacerations or trauma to parotid region
e Infection:
— Purulent acute otitis media/mastoiditis
— Basilar meningitis
— Petrositis (Gradenigo syndrome)
— Varicella zoster virus (VZV; Ramsay—Hunt
syndrome)
— Syphilis
— Trichinosis
— Tuberculosis
— Leprosy
e Inflammatory:
— Sarcoidosis
— Behcet disease
— Giant cell arteritis
— Polyarteritis nodosa
— Guillain—Barré syndrome
— Melkersson—Rosenthal syndrome: rare neurologic
disorder characterized by recurring facial paralysis,
swelling of the face and lips (usually the upper
lip), and the development of folds and furrows in
the tongue
* Tumors:
— Cerebellopontine angle tumors, osteosarcomas,
cholesteatomas, neurofibromas, lymphoma
— Hyperostosis cranialis interna, osteopetrosis
* Metabolic:
— Diabetes (nerve ischemia)
— Hyperparathyroidism
— Hypothyroidism
— Porphyria
* Congenital/Genetic:
— Congenital absence or hypoplasia of depressor
anguli oris muscle
— Mdbius syndrome
— Chiari malformation
— Syringobulbia



BELL PALSY

g TREATMENT

Identifying treatable causes of 7th-nerve palsy (e.g.,
Lyme borreliosis and Ramsay—Hunt syndrome) is
crucial for optimizing outcome and preventing
comorbidities of these illnesses.

GENERAL MEASURES

* Eye protection and lubrication: A significant risk for
corneal injury is best managed by applying artificial
tear solutions at least 3—4 times daily and
lubricating gels (e.g., Lacri-Lube) at night. Patching
and protective eyewear, during active play and
sleep, is usually prescribed on the basis of the
degree of remaining eyelid closure.

Corticosteroids: Prednisone, considered only within
the first 72 hours of symptoms. Recommended dose:
1 mg/kg/d (maximum 80 mg) for 5 days, with a
taper over the following 5 days.

Acyclovir: Most clearly indicated for the treatment of
Ramsay—Hunt syndrome. It is also used empirically
by some practitioners in standard Bell palsy
management, although evidence for its
supplementary use to corticosteroids is relatively
weak; see discussion below. Recommended dose:
20 mg/kg/d, divided into 5 times a day, for 10 days;
maximum 400 mg 5 times daily. Generally, any
evidence of vesicular eruption in the ear canal or
face should be treated promptly with acyclovir, as
outcomes from VZV-associated palsies are reported
to be worse in general.

Physical Therapy

The benefits of facial muscle physical therapy remain
controversial. Despite an increasing number of studies,
some with controls, and subsequent meta-analyses,
the results are conflicting. At present, there is no
incontrovertible evidence for benefit due to

facial physical therapy. There is no evidence that facial
physiotherapy is harmful. The decision to pursue
physical therapy after Bell palsy is a matter of personal
preference for the practitioner and family.

MEDICATION (DRUGS)

* Corticosteroids: Recent large series and
meta-analyses indicate that treatment with
corticosteroids is effective in reducing the risk of
incomplete recovery; however, this treatment seems
to be only effective if initiated within the first

48 hours of symptoms. Furthermore, statistical
significance in treatment versus placebo seems to be
most evident only in patients older than 40 years.
However, the occurrence of synkinesias does seem
to be less in patients treated with steroids within
48 hours across all age groups.

Antivirals: These same series suggest that there is
little or no benefit to therapy with either acyclovir or
valacyclovir alone, and that there is at best a
non-statistically significant improvement when used
in combination with corticosteroids.

Antibiotics: In areas where Lyme disease is endemic,
many practitioners will begin treatment with oral
antibiotics presumptively, while awaiting serologies
(recall that the IgM titer is the most useful in the
acute setting). (See “Lyme Disease” chapter):

First Line

* Prednisone, 60—80 mg/day for 5 days, with a
subsequent taper over 5 days; total treatment
course 10 days; must be initiated in the first
48 hours for significant results.

« Amoxicillin, 50 mg/kg/d divided in 3 doses for
21-28 days, when Lyme disease suspected

Second Line
For presumed Lyme disease:

* Patients >8 years: doxycycline, 100 mg b.i.d. for
21-28 days

* Patients of all ages: cefuroxime, 30 mg/kg/d in 2
divided doses for 21-28 days

SURGERY/OTHER PROCEDURES

Surgical decompression: Previously, surgical
decompression of the 7th nerve had been proposed as
a possible treatment in cases where recovery was
delayed or the clinical course more severe. No clinical
evidence to support the benefit of this strategy has
emerged. Surgical decompression is best reserved for
"other” cases of facial nerve palsy in which there is a
definable syndrome of nerve compression due to
extrinsic factors, such as exostoses, tumor, etc.

ISSUES FOR REFERRAL

Subspecialty consultation: In general, patients are
referred if their recovery time is prolonged or if there is
a relapsing pattern or other deviations from the
expected course. However, the presence of other
questionable cranial nerve involvement, recent
trauma, meningeal symptoms, or neurologic findings
(e.g., eye movement abnormalities, acute hemiparesis,
etc.) should be viewed with great concern and
evaluated in an urgent-care setting.

ONGOING CARE

DIET
There are no dietary restrictions that affect the
outcome of Bell palsy.

PATIENT EDUCATION

Minimizing risk for injury to the cornea ipsilateral to
the facial palsy may require either restricting some
activities where debris or contusions to the eye are
likely, or wearing protective eyewear during such
activities. Examples include beach activities and
competitive sports. These restrictions only need to be
in effect so long as there is inadequate closure of the
eyelid on the affected side.

PROGNOSIS

* 60-70% full-recovery rate from isolated 7th-nerve
palsy

* Signs of recovering function (generally improving

control of mimetic movement) are typically apparent

by the 3rd week after onset.

Prognosis for recovery seems to be worse with either

a secondary deterioration in function after 2—4 days,

no signs of recovery after three weeks, or

demonstrated gadolinium enhancement of the

affected facial nerve on MR imaging.

Of patients with less than total recovery, many will

experience at least partial return to normal function;

cosmetic results vary in this group.

Outcome of idiopathic facial palsy as a pregnancy

complication seems to be less favorable (~55% full

recovery).

Up to 7% of patients may experience a 2nd

occurrence at some point in the future.

COMPLICATIONS

e Corneal injury, due to decreased lacrimation and
poor eye closure

« Several sequelae, generally related to aberrant
reinnervation of affected end organs, are observed
after an episode of Bell palsy.

— Various synkinesias (abnormal involuntary
movements that accompany a normally executed
voluntary movement), including the Marin—Amat
phenomenon (spontaneous eye closure with
mouth opening, or its converse)

— Blepharospasm, hemifacial spasm, facial
contractures

— The “crocodile tears” phenomenon (eating
provokes ipsilateral tearing) results from crossed
reinnervation between lacrimal and salivary
parasympathetic fibers.

ADDITIONAL READING

e Axelsson S, Berg T, Jonsson L, et al. Prednisolone in
Bell's palsy related to treatment start and age. Oto/
Neurotol. 2011;32(1):141-146.

* Numthavaj P, Thakkinstian A, Dejthevaporn C, et al.
Corticosteroid and antiviral therapy for Bell's palsy:
A network meta-analysis. BMC Neurol. 2011;11:
1-10.

e Pereira LM, Obara K, Dias JM, et al. Facial exercise
therapy for facial palsy: Systematic review and
meta-analysis. Clin Rehabil. 2011;25(7):649-658.
[Epub 2011 Mar 7].

* Quant EC, Jeste SS, Muni RH, et al. The benefits of
steroids versus steroids plus antivirals for treatment
of Bell's palsy: A meta-analysis. BMJ. 2009;
339:h3354.

* Teixeira LJ, Soares BG, Vieira VP, et al. Physical
therapy for Bells’ palsy (idiopathic facial paralysis).
Cochrane Database Syst Rev. 2008;(3):CD006283.

CODES

ICD9
351.0 Bell palsy

ICD10
G51.0 Bell’s palsy

FAQ

* Q: How does one differentiate between peripheral
facial nerve palsy and a CNS lesion?

* A: A critical step in diagnosis is the differentiation of
peripheral from central (upper motor neuron)
lesions. With upper motor neuron lesions (above the
level of the 7th-nerve nucleus), there is preferential
weakness of lower facial musculature and,
sometimes, differential paresis of voluntary versus
spontaneous emotional mimetic movements.
Brainstem lesions, on the other hand, may produce
a peripheral-appearing lesion, but almost always
have involvement of other pathways and cranial
nerve nuclei, e.q., ipsilateral lateral rectus palsy and
contralateral somatic hemiplegia (Millard—Gubler
syndrome).
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BEZOARS

Andrew B. Grossman

Q@ BASICS

DESCRIPTION

¢ Accumulation of foreign material in the Gl tract

* Commonly divided into 3 categories based on the
substances from which they are derived:
— Phytobezoar (vegetables/fruits)
— Trichobezoar (hair)
— Lactobezoar (milk/formula)

* Documented over 2 millennia and has medical value
in some cultures

EPIDEMIOLOGY

* Phytobezoars occur almost exclusively in adults.

* 90% of trichobezoars occur in female patients
younger than 20 years.

* Lactobezoars occur mostly in premature,
low-birth-weight infants.

PATHOPHYSIOLOGY
e Trichobezoars:

— Associated with mental retardation, pica,
trichotillomania, and trichophagia; may ingest
own hair but also rugs and animal or doll hair

— History of trichophagia is obtained in only 50% of
cases.

— Retention and accumulation of hair strands in the
gastric folds

— Bezoars may become large and form a cast in the
stomach leading to abdominal mass.

— Bezoar may extend through the pylorus into the
small bowel. This “tail” may obstruct the ampulla
of Vater, leading to jaundice and pancreatitis.

— Most cases of trichophagia do not result in bezoar
formation.
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* Phytobezoars:

— Most common form among adults, rare in children

— Associated with gastric dysmotility and poor
gastric emptying (either primary or following
gastric surgery) and hypochlorhydria

— Composed primarily of cellulose, hemicellulose,
lignins, and tannins

* Lactobezoars (milk):

— Most often reported in premature,
low-birth-weight infants being fed high-calorie
premature formula (although there are reports in
full-term infants and exclusively breast-fed infants)

— Factors contributing to lactobezoar formation
include:

o Formulas with high casein content

o Early and rapid feeding advancement in small
infants

o High-caloric-density formulas

o Formulas with high calcium/phosphate content

o Continuous tube feedings

o Altered gastric motility in low-birth-weight
infants

ETIOLOGY

Classification of bezoars is dependent on the most

prominent substance from which they are formed,

including:

e Trichobezoars: Hair, carpet

e Phytobezoars: Indigestible fruit and vegetable
matter

* Lactobezoars: Milk

* Less common materials include foreign bodies,
gallstones, and medicines, including vitamins,
antacids, psyllium, sucralfate, cimetidine, and
nifedipine; can occur in CF patients after lung
transplantation

e Colonic and rectal bezoars due to indigestible
sunflower seeds, popcorn, and gum have been
reported in children and adults. These usually
present with obstruction, although encopresis and
colitis-type symptoms have been described.

@ DIAGNOSIS

HISTORY
* Signs and symptoms of bezoar formation include:
— Pain
— Halitosis
— Nausea
— Vomiting
— Diarrhea
— Gastric ulceration
— Upper Gl bleeding and perforation
— Left upper quadrant mass
e Trichobezoars:
— Unusual patterns of balding
— Palpable left upper quadrant mass in the abdomen
is often detected
— Hair found in the stool
e Phytobezoars:
— Abdominal mass is palpable in <50% of patients.
* Lactoezoars:
— Abdominal distention, diarrhea, emesis, increased
gastric residuals



BEZOARS

DIAGNOSTIC TESTS & INTERPRETATION

Lab

* Iron-deficiency anemia

* Presence of steatorrhea or protein-losing
enteropathy

Imaging

e Plain abdominal x-ray: Heterogenous intragastric
mass that could be mistaken for food-filled stomach

* Upper Gl barium studies may identify and outline
the mass.

* Ultrasound and CT can also be helpful

Diagnostic Procedures/Other
Endoscopy allows for direct visualization, elucidation
of composition of bezoar

DIFFERENTIAL DIAGNOSIS
Any gastric foreign body can mimic a gastric mass and
may present on palpation.

TREATMENT

ADDITIONAL TREATMENT
General Measures
* Trichobezoars:

— Difficult to remove endoscopically, attempts to
fragment may result in migration and small bowel
obstruction

— Solution is surgical removal: They are normally
large, and hair is not dissolvable.

* Phytobezoars:

— Medications such as prokinetic agents to
stimulate gastric motility

— Enzyme therapy to help dissolve the material

— N-acetylcysteine treatment via nasogastric tube
has been documented in one case report

— Endoscopic fragmentation or extraction

— Surgical extraction

— Diet alteration

* Lactobezoars:

— Withholding feedings for 48 hours while the
patient is sustained on IV fluids will resolve most
lactobezoars.

— Gentle gastric lavage may be helpful.

ADDITIONAL READING

e Chen MK, Beierle EA. Gastrointestinal foreign
bodies. Pediatr Ann. 2001;30:736—742.

e Chogle A, Bonilla S, Browne M, et al. Rapunzel
syndrome: A rare cause of biliary obstruction.

J Pediatr Gastroenterol Nutr. 2010;51:522-523.

* DuBose TM 5th, Southgate WM, Hill JG.
Lactobezoars: A patient series and literature review.
Clin Pediatr (Phila). 2001;40:603-606.

e Lynch KA, Feola PG, Guenther E. Gastric
trichobezoar: An important cause of abdominal pain
presenting to the pediatric emergency department.
Pediatr Emerg Care. 2003;19:343-347.

* Malhotra A, Jones L, Drugas G. Simultaneous gastric
and small intestinal trichobezoars. Pediatr Emerg
Care. 2008;24(11):774-776.

e Taylor JR, Streetman DS, Castle SS. Medication
bezoars: A literature review and report of a case.
Ann Pharmacother. 1998;32:940-946.

e Tsou VM, Bishop PR, Nowicki MJ. Colonic sunflower
seed bezoar. Pediatrics. 1997;99:896-897.

 Walker-Renard P. Update on the medicinal
management of phytobezoars. Am J Gastroenterol.
1993;88:1663-1666.

CODES

ICD9

* 935.2 Foreign body in stomach

* 936 Foreign body in intestine or colon

* 938 Foreign body in digestive system, unspecified

ICD10

e T18.2XXA Foreign body in stomach, initial encounter

* T18.3XXA Foreign body in small intestine, initial
encounter

* T18.4XXA Foreign body in colon, initial encounter

FAQ

* Q: What are some commonly used medications that
can lead to bezoar formation?

A: Vitamins, antacids, psyllium, sucralfate,
cimetidine, and nifedipine

Q: What may place an infant at risk for formation of
a bezoar?

A: The literature suggests that formulas with high
casein content may be linked with lactobezoar
formation. Other possible contributing factors
include early and rapid feeding advancement in
small infants, high-density formulas, formulas with a
high calcium/phosphate content, continuous tube
feedings, and altered gastric motility in
low-birth-weight infants.
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BILIARY ATRESIA

Kathleen M. Loomes

Q@ BASICS

DESCRIPTION
Biliary atresia is a progressive obliteration of the
extrahepatic and intrahepatic biliary ducts of the liver.

EPIDEMIOLOGY

« Extrahepatic biliary atresia accounts for 25-30% of
cases of neonatal cholestasis.

 Occurs with a frequency of 1 per 8,000-15,000 live
births

* Most common cause of neonatal jaundice for which
surgery is indicated

RISK FACTORS

Genetics

 No clear genetic inheritance can be demonstrated.

* Rarely reported to recur in families

¢ Human genes that determine laterality and genes
that affect bile duct development may be important
in pathogenesis of some cases.

PATHOPHYSIOLOGY

« Extrahepatic biliary atresia can affect all or part of
the extrahepatic biliary tree.

* When only the distal common bile duct, cystic duct,
or gallbladder is affected, biliary drainage may be
established (< 10% of patients).

« Coexisting anomalies are found in ~20% of
patients; associations include:

— Absence of the inferior vena cava with azygous
continuation

— Preduodenal portal vein and symmetric liver

— Malrotation

— Situs inversus

— Bronchial anomalies

— Multiple spleens (polysplenia)

— Other anomalies within the spectrum of
heterotaxy, including structural congenital heart
defects in a minority

* Histology:

— Extrahepatic biliary obstruction begins near the
time of birth and progresses.

— For approximately the 1st year, liver biopsy shows
cholestasis, interlobular bile duct proliferation,
and a mononuclear infiltrate invading the
periductal tissue:

o Bile plugs may be present within ducts.

o Portal tracts are expanded by fibrosis.

© Some patients may already have
well-established cirrhosis.

— Later biopsies show degeneration and loss of bile
ducts.

— If the biopsy is performed at <4 weeks of age, the
pathology may be confused with other causes of
neonatal cholestasis, such as giant cell hepatitis.
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ETIOLOGY

Etiology is unclear; each of the following has been

suggested but has never been substantiated:

* Environmental factors

* Viral infection (Reovirus 3, rotavirus,
cytomegalovirus)

* Vascular insufficiency

* Genetic factors: No clear genetic inheritance; likely
genetic predisposition

* Immune dysregulation in neonate affecting
hepatobiliary system

* Pancreatic reflux

* Defective morphogenesis:

— Ductal plate malformations have been noted in
some biliary atresia liver biopsies.

— Laterality or developmental genes may play a role
in some cases.

e Multifactorial (e.g., in a genetically susceptible host,
a viral infection soon after birth could trigger an
immune reaction that progressively destroys the
biliary tree)

@ DIAGNOSIS

HISTORY
* Typically, the patient is an otherwise healthy infant

who develops jaundice within the 1st 90 days of life.

* Stools usually pale, but may have normal color

PHYSICAL EXAM

e Jaundice is best visualized by examination of the
hard palate, buccal mucosa, or sclerae.

e Jaundice may not be present until the bilirubin
exceeds 5-7 mg/dL in the newborn period and 2
mg/dL in the older child.

* Acholic stools, hepatomegaly, and abnormal liver
consistency need not be present to establish the
diagnosis.

DIAGNOSTIC TESTS & INTERPRETATION

Diagnostic Procedures/Other

« Conjugated hyperbilirubinemia is defined as a
conjugated fraction >2 mg/dL or a conjugated
bilirubin >15% of the total.

e Any infant with a conjugated hyperbilirubinemia
should be referred for workup:

— Fractionated bilirubin

— Aspartate aminotransferase, alanine
aminotransferase, alkaline phosphatase,
y-glutamyl transferase, total protein, albumin:
o CBC, PT/PTT

— Bacterial cultures (blood, urine, stool)

e Further diagnostic testing should be done as
clinically indicated, with early referral to a pediatric
gastroenterologist.

— Viral studies (hepatitis B, hepatitis C, Epstein-Barr
virus, TORCH, HIV, adenovirus, enterovirus)

— aq-Antitrypsin level with Pi typing

— Urine and plasma amino acids

— Urine organic acids and succinylacetone

— Urine bile acid analysis

— Urine for reducing substances while the child is
ingesting lactose; if positive, assay of
galactose-1-phosphate uridylyl transferase activity

— X-ray studies to exclude evidence of congenital
infections and Alagille syndrome (i.e.,
calcifications of brain and butterfly vertebrae), as
indicated

— Eye exam for congenital infections and eye
anomalies associated with Alagille syndrome
(posterior embryotoxon)

— Sweat chloride measurement

— Thyroid function tests

e Other studies:

— Abdominal ultrasound to rule out biliary
anomalies such as choledochal cyst; also may
identify laterality defects, such as polysplenia;
although ultrasound findings are not diagnostic,
identification of the “triangular cord” sign may be
significant.

— Hepatobiliary scintigraphy

— Liver biopsy

— Operative cholangiogram, if liver biopsy is
suggestive of biliary obstruction

DIFFERENTIAL DIAGNOSIS
The differential diagnosis includes all causes of
neonatal cholestasis:

* Extrahepatic causes of neonatal cholestasis:

— Biliary atresia

— Choledochal cyst

— Neonatal sclerosing cholangitis

— Bile duct stenosis

— Anomalies of the choledochopancreaticoductal
junction

— Spontaneous perforation of the common bile
duct
© Obstructing neoplasia or stone
o Inspissated bile or mucous plug

* Infection

— Sepsis

- UuTl

— TORCH infections (Toxoplasma, rubella,
cytomegalovirus, herpes simplex virus)

— Coxsackie B virus, echovirus, adenovirus,
enterovirus

— Viral hepatitis

—HIvV
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e Epstein-Barr virus
* Metabolic abnormalities:
— a1-Antitrypsin deficiency
— Cystic fibrosis
— Galactosemia
— Inborn errors of bile acid metabolism
— Hereditary fructose intolerance
— Zellweger syndrome
— Tyrosinemia
— Neonatal iron storage disease (likely to present
with liver failure)
— Citrin deficiency
— Respiratory chain disorders
* Genetic disorders:
— Alagille syndrome (syndromic bile duct paucity)
— Trisomy 17, 18, and 21 and Turner syndrome
— Progressive familial intrahepatic cholestasis:
o FICT deficiency (Byler syndrome)
o BSEP deficiency (PFIC2)
o MDR3 deficiency
o Benign recurrent intrahepatic cholestasis
— Dubin-Johnson syndrome
— Rotor syndrome
* Drugs/toxins:
— Medications
— Total parenteral nutrition
e Systemic disease:
— Postshock
— Postasphyxia
— CHF
— Panhypopituitarism
e Other:
— Idiopathic neonatal giant cell hepatitis
— Nonsyndromic paucity of interlobular bile ducts

TREATMENT

ADDITIONAL TREATMENT

General Measures

« After the diagnosis of extrahepatic biliary atresia is
established, Kasai portoenterostomy is performed.

e Subsequent management is directed at providing
nutrition and monitoring for common problems.

* Recent studies show that average 2-year survival
post-Kasai with native liver is ~50%.

SURGERY/OTHER PROCEDURES

* Kasai hepatoportoenterostomy (Kasai procedure) is
performed to establish biliary drainage.
Corticosteroids are used postoperatively in many
centers to improve biliary drainage, but
well-controlled studies have not been completed to
date.

Indications for transplantation include persistent
cholestasis, life-threatening hemorrhage from portal
hypertension, failure to thrive, intractable pruritus,
recurrent cholangitis, ascites, and liver failure.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS
e In 1 recent study, the best prognostic factor was a
total bilirubin <2 mg/dL at the 3-month follow-up
post-Kasai.
* Qutcomes are less favorable overall in patients with
BA splenic malformation syndrome.
« Development of ascites was associated with a poor
outcome (early liver transplantation).
e Common long-term problems:
— Poor growth
— Fat-soluble vitamin deficiency
— Recurrent cholangitis
— Portal hypertension
— Pruritus
— Ascites
— Progression of liver damage despite a surgical
drainage procedure
e The clinician should:
— Monitor growth parameters and fat-soluble
vitamins.
— Monitor liver span, liver texture, and spleen size to
follow progress of disease.
— Follow liver function tests and CBC.
— Watch closely for cholangitis: Suggestive findings
include fever, elevated transaminases, and
y-glutamyl transferase levels.

ALERT

e Age at the time of surgical intervention is the
most important determinant of outcome—delay
in diagnosis can be tragic.

e Without surgical intervention, 50-80% of children
will die from biliary cirrhosis by age 1 year, and
90-100% by age 3 years.

DIET

* Malabsorption is common and leads to fat-soluble
vitamin deficiency and malnutrition; patients receive
routine supplementation with vitamins A, D, E,
and K.

* Diet should be enriched with medium-chain
triglycerides, which do not require bile flow for
absorption.

* Nasogastric tube feedings should be implemented if
growth is inadequate.

COMPLICATIONS

« Prevention of cholangitis: During the 1st year of life,
most children are maintained on daily oral antibiotics
to prevent infections from ascending into the liver.
Pruritus is common and develops when there is
increased serum bile acid concentration. Approaches
to treatment (with limited success) include
ursodeoxycholic acid, antihistamines,
cholestyramine, improved nutrition, rifampin,
phenobarbital, and naloxone.
Hyperlipidemia/xanthomas: Hyperlipidemia can be
treated with choleretic agents, bile acid—binding
resins, and improved nutrition.

* Ascites: Spironolactone, chlorothiazide, and
furosemide are commonly used diuretics. Acute
changes in fluid balance or a rapid diuresis can be
achieved using furosemide with albumin
replacement.

ADDITIONAL READING

 Cowles RA, Lobritto SJ, Ventura KA, et al. Timing of
liver transplantation in biliary atresia-results in 71
children managed by a multidisciplinary team.

J Pediatr Surg. 2008 Sep;43(9):1605-1609.

e Davenport M, Tizzard SA, Underhill J, et al. The
biliary atresia splenic malformation syndrome: A
28-year single-center retrospective study. J Pedjatr.
2006;149(3):393-400.

e Hadzic N, Davenport M, Tizzard S, et al. Long-term
survival following Kasai portoenterostomy: Is chronic
liver disease inevitable? J Pediatr Gastroenterol
Nutr. 2003;37:430-433.

e Hartley JL, Davenport M, Kelly DA. Biliary atresia.
Lancet. 2009;374(9702):1704-1713.

e Karrer FM, Bensard DDM. Neonatal cholestasis.
Semin Pediatr Surg. 2000;9:166—169.

e Mack CL. The pathogenesis of biliary atresia:
Evidence for a virus-induced autoimmune disease.
Semin Liver Dis. 2007;27(3):233-242.

e Shneider BL, Brown MB, Haber B, et al. A
multicenter study of the outcome of biliary atresia in
the United States, 1997 to 2000. J Pediatr.
2006;148:467-474.

CODES

ICD9
751.61 Biliary atresia

ICD10
* Q44.2 Atresia of bile ducts
e Q44.7 Other congenital malformations of liver

FAQ

* Q: When should a patient with neonatal jaundice
have a fractionated bilirubin test?

« A: If hyperbilirubinemia has not resolved by 2 weeks

of age. This allows ample time for evaluation of

neonatal cholestasis and the possible need for

surgical intervention.

Q: What are the most important factors in success of

the Kasai portoenterostomy?

A: The age at referral of the patient for evaluation

and the experience of the center performing the

procedure.

Q: Can the physician prioritize the diagnostic

evaluation?

A: The diagnostic workup for neonatal cholestasis is

usually prioritized to investigate the most treatable

and dangerous etiologies, taking into account the

history, physical exam, and laboratory findings. Since

outcomes in biliary atresia depend on age at

surgery, the diagnosis must be made early. The full

workup should be complete within a few days to

2 weeks, depending on the age of the child.
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BLASTOMYCOSIS

Leonel Toledo
Theoklis Zaoutis (5th edition)

Q@ BASICS

DESCRIPTION

« Systemic infection caused by the dimorphic soil
fungus Blastomyces dermatitidis

 Dimorphism is characterized by a mold phase
(mycelial form) that grows at room temperature and
a yeast form that grows at body temperature.

* Incubation period estimated at 30-45 days

EPIDEMIOLOGY

« Similar to other dimorphic fungi, B. dermatitidis is a
soil saprophyte (mycelial form).

 No person-to-person transmission has been
documented.

« Congenital infections occur rarely.

Prevalence

« Infection is endemic in the US in the southeast and
central states and in the towns bordering the Great
Lakes, with the highest incidence in Arkansas,
Kentucky, Louisiana, Mississippi, North Carolina,
Tennessee, and Wisconsin.

e Other reported areas of infection include parts of
Canada (Ontario, Manitoba), Africa, India, and
South America.

* Disease may be more severe and chronic in children
with T-cell defects (especially HIV infection).

e Children account for 3—11% of cases of
blastomycosis.

GENERAL PREVENTION

 No special precautions for hospitalized patients are
indicated.

« The natural reservoir is undetermined.

PATHOPHYSIOLOGY

« Inhalation of the fungus into the lung is followed by
an inflammatory response with neutrophils and
macrophages.

* Blastomycosis most commonly presents as a
subacute pulmonary disease, but the clinical
spectrum of the disease extends from asymptomatic
to disseminated disease that involves the skin,
bones, and genitourinary system.

* As many as 50% of infections are asymptomatic.
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ETIOLOGY

« Infection is most commonly caused by inhalation of
spores from B. dermatitidis.

e Less common modes of acquiring the infection
include accidental inoculation, dog bites, conjugal
transmission, and intrauterine transmission.

* Point-source outbreaks have been associated with
occupational and recreational activities that occur in
areas with moist soil and decaying vegetation, such
as along streams and rivers.

* Natural infection occurs only in 2 mammalian
species, humans and dogs.

COMMONLY ASSOCIATED CONDITIONS
e Pulmonary blastomycosis:

— Most common form of infection by Blastomyces in
children

— Can be acute, subacute, or chronic

— lliness severity can vary greatly, from
asymptomatic to presentations of upper
respiratory tract infection, bronchitis, pleuritis,
pneumonia, or severe respiratory distress.

e Cutaneous blastomycosis:

— Skin manifestations are variable and include
nodules, verrucous lesions, subcutaneous
abscesses, or ulcerations.

— Cutaneous disease occurs following pulmonary
inoculation in most cases, but can also occur after
direction inoculation into the skin.

* Disseminated blastomycosis:

— Usually begins as pulmonary infection, with
subsequent spread to involve skin (most
commonly), bone, genitourinary tract, and CNS.

— Can disseminate to virtually any organ system.

@ DIAGNOSIS

HISTORY
e For children with acute pulmonary blastomycosis,
the most common presenting symptoms are:
— Cough (may be productive)
— Fever
— Chest pain
— Malaise
e Children with chronic pulmonary disease present
with:
— Chronic (>2 weeks) nonproductive cough
— Pleuritic chest pain
— Poor appetite
— May also be a history of fever, chills, weight loss,
fatigue, night sweats, or, rarely, hemoptysis
* History of residence or travel to an endemic area

PHYSICAL EXAM

« Initial pulmonary infection may present with physical
exam findings similar to those of bacterial
pneumonia.

* Respiratory signs and symptoms often have resolved
by the time cutaneous manifestations are apparent.

« Skin involvement appears as nodules, nodules with
ulceration, and, finally, granulomatous lesions with
advancing borders.

e Sites in disseminated disease include lung, skin,
bone, genitourinary tract, CNS, and, infrequently,
liver and spleen, lymph nodes, thyroid, heart,
adrenals, omentum, Gl tract, muscles, and pancreas.

DIAGNOSTIC TESTS & INTERPRETATION

Diagnostic Procedures/Other

« Definitive diagnosis requires the growth of
B. dermatitidis from a clinical specimen.

e Direct visualization of the yeast form may be
performed on samples of sputum, urine,
cerebrospinal fluid, bronchoalveolar lavage sample,
or tissue biopsy.
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e Culture of the organism from samples can be
performed and a DNA probe used to identify
B. dermatitidiis.
« Serologic tests lack sensitivity and specificity and are
generally not helpful in establishing blastomycosis.
* Anegative serologic test does not rule out infection,
and a positive test should not be used as an
indication to start treatment with Blastomyces.
The most accurate serologic test is the enzyme
immunoassay.
An assay to detect Blastomyces antigen in urine is
available, but cross-reactivity occurs in 70-100% of
patients with histoplasmosis,
paracoccidioidomycosis, and Penicillium marneffei
infections.
Chest radiography commonly reveals lobar
consolidation. Cavitation, fibronodular patterns, and
mass effect may also be seen.

DIFFERENTIAL DIAGNOSIS

e Acute bacterial infection

* Neoplasm

e Tuberculosis

e Sarcoidosis

e Other fungal infections causing pneumonia

TREATMENT

MEDICATION (DRUGS)

* Though acute pulmonary infections may resolve

without treatment, the high rate of progression to

extrapulmonary disease leads many experts to

recommend treatment for all cases of blastomycosis.

Mild or moderate pulmonary or extrapulmonary

disease:

— Oral itraconazole

— Alternative agents include ketoconazole or
fluconazole.

Severe pulmonary disease, other severe infection, or

immunosuppression:

— IV amphotericin B

— Therapy may be switched to oral itraconazole after
clinical stabilization with amphotericin B.

 CNS blastomycosis:

— Lipid amphotericin B over 4—6 weeks, followed by
an oral azole

During pregnancy:

— IV amphotericin B

— Azoles should be avoided owing to potential
teratogenicity.

Length of therapy is site dependent:

— >6 months or longer for pulmonary disease

— >12 months or longer for bone or CNS disease

Lifelong suppressive therapy with oral itraconazole

may be required for immunosuppressed patients

and in patients who experience relapse despite

appropriate therapy.

Voriconazole, a new azole agent, has in vitro activity

against B. dermatitidis and penetrates the CSF

better than itraconazole. Anecdotal reports support

its use as an option for step-down therapy for CNS

infection.

SURGERY/OTHER PROCEDURES
Occasionally drainage of abscesses and debridement
of bone are necessary.

ONGOING CARE

FOLLOW-UP RECOMMENDATIONS

Patient Monitoring

* All azoles can cause hepatitis.

e Hepatic enzymes should be measured before
starting therapy, 2—4 weeks after therapy has
begun, and every 3 months during therapy.

e All azoles inhibit P-450 enzymes. Consider
drug—drug interactions when the patient is taking
other medications.

PROGNOSIS

* Before antifungal medications were available, the
mortality associated with blastomycosis was up to
90%.

* Appropriate treatment with antifungal medications
results in excellent cure rates and mortality rates of
<10%.

* The prognosis for chronic cutaneous disease is
better than that for systemic disease.

COMPLICATIONS

« Dissemination is the main complication of the
infection, occurring in up to 80% of children with
blastomycosis.

* Systemic infection may be well advanced before
symptoms are noted, making eradication more
difficult. Long-term therapy and follow-up may be
necessary.

ADDITIONAL READING

* Bradsher RW, Chapman SW, Pappas PG.
Blastomycosis. Infect Dis Clin North Am. 2003;17:
21-40, vii.

 Chapman SW. Blastomyces dermatitis. In: Mondell
GL, et al., eds. Principles and practice of infectious
diseases, 5th ed. New York: Churchill Livingstone;
2000:2733-2746.

e Chapman SW, Bradsher RW, Campbell GD Jr, et al.
Practice guidelines for the management of patients
with blastomycosis. Clin Infect Dis. 2000;30:
679-683.

 Chapman SW, Dismukes WE, Proia LA, et al. Clinical
practice guidelines for the management of
blastomycosis: 2008 update by the Infectious
Diseases Society of America. Clin Infect Dis.
2008;46(12):1801-1812.

e Chu JH, Feudtner C, Heydon KH, et al.
Hospitalizations for endemic mycoses: A population
based national sample. Clin Infect Dis.
2006;42:822-825.

* Montenegro BL, Arnold JC. North American
dimorphic fungal infections in children. Pediatr Rev.
2010;31(6):e-40—e-48.

* Saccente M, Woods GL. Clinical and laboratory
update on blastomycosis. Clin Microbiol Rev. 2010;
23(2):367-381.

CODES

ICD9
116.0 Blastomycosis

ICD10

e B40.2 Pulmonary blastomycosis, unspecified
* B40.3 Cutaneous blastomycosis

e B40.9 Blastomycosis, unspecified
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BLEPHARITIS

Lee R. Atkinson-McEvoy

Q@ BASICS

DESCRIPTION

e Inflammation or infection of the margins of the
eyelid

« Hallmark clinical features include redness, itching or
burning, and crusting or scaling of the lid margins

e Classified according to location:

— Anterior blepharitis involves the eyelashes and
follicles of the eyelid. It is usually caused by
seborrhea and/or infection—bacterial (e.g.,
Staphylococcus infection), viral (e.g., molluscum
contagiosum), and parasitic (phthiriasis).

— Posterior blepharitis involves the meibomian gland
openings. This occurs in meibomian gland
dysfunction.

e Anterior blepharitis:

— Seborrheic blepharitis:

o Notable for easy-to-remove, yellow, greasy
scales along the eyelashes

© Occurs in conjunction with similar seborrheic
scales of the eyebrow, scalp, and external ears

— Staphylococcal blepharitis:

o Acute, localized infection of the eyelid margin
caused by Staphylococcus aureus or
S. epidermidis.

o Hallmark features of staphylococcal-induced
blepharitis are fibrinous, difficult-to-remove
scales at the eyelash bases with concomitant
inflammation of the lid margin, and occasionally
loss of eyelashes

o Mixed blepharitis: Presence of a staphylococcal
infection complicating seborrhea of the eyelids

GENERAL PREVENTION

« Treat seborrheic dermatitis of scalp early.

« Discourage eye rubbing in patients.

* Encourage frequent hand washing for children.

e For children with allergic symptoms, oral
antihistamines may decrease eye rubbing.

EPIDEMIOLOGY
Atopic or allergic contact dermatitis as a cause of
blepharitis occurs in up to 65% of patients.
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Incidence

* No studies that give an exact incidence but is a
commonly seen diagnosis

* Up to 30% of patients with trisomy 21 (Down
syndrome) have blepharitis

RISK FACTORS

* Presence of atopic, allergic, or seborrheic dermatitis
* Contact lens wearers

* Presence of dry eye

PATHOPHYSIOLOGY

* There are several glands—meibomian glands,
pilosebaceous glands of Zeis, and the apocrine
glands of Moll—that exit along the eyelid margin.
These glands produce the lipid component of tears.

* When these glands become infected or
dysfunctional, the clinical features notable for
blepharitis may occur.

« Spread of bacteria to the glands of Zeis or the
meibomian glands can lead to development of a
hordeolum, or stye.

* Staphylococcal exotoxins can lead to conjunctivitis
or keratitis.

ETIOLOGY

COMMONLY ASSOCIATED CONDITIONS

* Seborrheic dermatitis

* Allergic or contact dermatitis

* Down syndrome (trisomy 21)

e Ocular rosacea

* Dry eye (keratoconjunctivitis sicca) is associated with
staphylococcal blepharitis.

@ DIAGNOSIS

SIGNS AND SYMPTOMS

* Complaints of irritation (burning, pain, or itching
sensation) that are worse in the morning

e Eye discharge or crust, particularly along lashes

* Erythema of eyelid margins

* Eyelid sticking

e Eyelash loss

HISTORY

Ask about:

« History of previous inflammation of eyelid margins,
or presence of symptoms for a prolonged period of
time

* Pruritus

« Use of any medications or products (e.g., contacts
lenses, soaps, or makeup) used on or around the eye

e Environmental irritants (e.g., smoke, allergens)

* Frequent rubbing of the eye or contact with eyelids
by hands

e Hand-washing practices

* Cleansing of eyelids

e Past medical and family histories of atopy

* Seasonal variation of symptoms (suggests allergic
etiology)

e History of lice

PHYSICAL EXAM

* Evaluate eyelid margins and eyelashes for crust,
erythema, loss of hair, and ulceration.

* With chronic infection, you may see thickening of
the eyelid margin.

o With herpes simplex viral infection, you may see
grouped vesicles along the eyelid.

* Evaluate remainder of eye, particularly the
conjunctiva and sclera, for evidence of inflammation
or infection. A slit-lamp exam is indicated if there
seems to be any evidence of involvement of the
conjunctiva or sclera.

« Examine the scalp and skin of the head for evidence
of seborrhea, atopic dermatitis, contact dermatitis,
louse infestation, or rosacea.
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DIAGNOSTIC TESTS & INTERPRETATION

Lab

* Laboratory testing is indicated only in cases that do
not respond to treatment.

* Bacterial or viral culture of the lid margins can be
helpful in cases when the diagnosis is unclear, or in
severe cases of blepharitis with ulceration.

* Giemsa staining of conjunctival scrapings may show
the presence of neutrophils, which is useful in cases
where cultures do not conclusively show signs of
infection.

DIFFERENTIAL DIAGNOSIS

* Atopic or contact dermatitis

* Psoriasis

* Rosacea (usually accompanied by dilated
telangiectasia of the blood vessels in the lid
margins, cheeks, nose, and chin)

* Dacryostenosis

* Acute conjunctivitis (bacteria, viral, or allergic)

TREATMENT

GENERAL MEASURES

e Eyelid margin cleansing twice daily is considered

1st-line therapy:

— A warm compress should be placed over closed
eyelids for 5-10 minutes to loosen debris.

— Next, the eyelid margins should be cleansed with
a dilute mixture of baby shampoo (brands that do
not irritate the eyes) and water.

— Commercial eyelid cleansers are also available.

— A cotton swab dipped in the cleansing solution
can be used to help release the crust.

Contact lens use should be avoided until resolution

of symptoms.

Prolonged viewing of television, computer screens,

or hand-held games results in decreased blinking

and drying of the eye; these should be avoided
during symptoms of blepharitis. Excessive use of
these should be evaluated in children with recurrent
episodes of blepharitis.

MEDICATION (DRUGS)

First Line

* Lid hygiene with dilute baby shampoo or
commercial eyelid cleanser

* Topical antibiotic such as bacitracin or erythromycin
applied to eyelids 1 or more times per day or at
bedtime for at least 1 week

Second Line

* In cases associated with seborrhea, treatment of the
accompanying scalp and eyebrow involvement
should be initiated with selenium sulfide shampoo
once to twice a week, with manual removal of the
crusting in those areas with a fine-toothed comb or
soft-bristle brush.

More resistant cases, blepharitis associated with
rosacea, or those that fail to improve may be treated
with an oral antibiotic such as erythromycin in
younger children or doxycycline in older adolescents
for 2—4 weeks.

Any evidence of involvement of the sclera or
conjunctiva especially if herpes is suspected should
be referred to an ophthalmologist.

@ ONGOING CARE

* Once symptoms have resolved, there is no need for
routine follow-up of blepharitis.

* If symptoms begin to recur, encourage early initiation
of eyelid hygiene with the soap-and-water wash.

ADDITIONAL READING

« Bernardes TF, Bonfioli AA. Blepharitis. Semin
Ophthalmol. 2010;25(3):79-83.

« Denton P, Barequet IS, O'Brien TP. Ocular infections:
Update on therapy. Therapy of infectious blepharitis.
Ophthalmol Clin North Am. 1999;12:9-14.

e Farpour B, McClellan KA. Diagnosis and
management of chronic blepharokeratoconjunctivitis
in children. J Pediiatr Ophthalmol Strabismus. 2001;
38:207-212.

e Hara JH. The red eye: Diagnosis and treatment. Am
Fam Physician. 1996;54:2423-2430.

* Lemp MA. Contact lenses and associated anterior
segment disorders: Dry eye, blepharitis, and allergy.
Ophthalmol Clin North Am. 2003;16:463-469.

e Nazir SA, Murphy S, Siatkowski RM, et al. Ocular
rosacea in childhood. Am J Ophthalmol. 2004;137:
138-144.

e Shields SR. Managing eye disease in primary care:
Part 2. How to recognize and treat common eye
problems. Postgrad Med. 2000;108:83-96.

CODES

ICD9

* 041.10 Staphylococcus infection in conditions
classified elsewhere and of unspecified site,
staphylococcus, unspecified

e 373.00 Blepharitis, unspecified

ICD10

* B95.8 Unspecified staphylococcus as the cause of
diseases classified elsewhere

* H01.009 Unspecified blepharitis unspecified eye,
unspecified eyelid

e H01.019 Ulcerative blepharitis unspecified eye,
unspecified eyelid

FAQ

e Q: Is blepharitis contagious?

o A: Blepharitis is not spread to other family members.
However, the bacteria that can cause the infection
may be transmitted by hand contact; thus, frequent
hand washing is recommended.

e Q: Does blepharitis recur?

o A: Blepharitis may recur. In cases of children with
seborrhea and atopic dermatitis, treatment of these
conditions may limit the frequency of flare-ups. Early
eyelid hygiene may limit the severity of future
recurrences.
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BONE MARROW AND STEM CELL TRANSPLANT

Valerie |. Brown

Q@ BASICS

DESCRIPTION

Reconstitution of damaged, defective, or infiltrated
bone marrow with IV infusion of hematopoietic
progenitor (stem) cells from:

« The patient (autologous)

* An identical twin (syngeneic)

* A histocompatible donor (allogeneic)

@TREATMENT

TREATMENT INDICATIONS

* Accepted indications if a human leukocyte antigen

(HLA)—identical related donor is available:

— Acute lymphoblastic leukemia in 2nd complete
remission and in certain very high-risk subtypes

— Acute myelogenous leukemia in 2nd complete
remission and in 1st complete remission in certain
high-risk subtypes.

— Chédiak-Higashi and other severe neutrophil
defects

— Chronic myelogenous leukemia when in the
chronic phase and within a year from time of
diagnosis.

— Congenital bone marrow failure syndromes:
o Diamond-Blackfan anemia
o Shwachman-Diamond syndrome

— Fanconi anemia

— Hemophagocytic lymphohistiocytosis (HLH)

— Inborn errors of metabolism

— Juvenile myelomonocytic leukemia

— Lymphoma in 2nd complete remission

— Myelodysplastic syndromes

— Myelofibrosis

— Osteopetrosis

— Severe aplastic anemia

— Sickle cell anemia

— Systemic lupus erythematosus, especially if
unresponsive or intolerant to conventional
medical therapy

— Severe combined immunodeficiency and other
congenital immunodeficiencies

— Thalassemia major

— Wiskott-Aldrich syndrome

In certain cases, if an HLA-identical related donor is

unavailable, then an HLA-identical unrelated donor

is used as an alternative.

Autologous transplantation is an accepted

treatment for lymphoma in 2nd complete remission

and for high-risk or stage IV solid tumors in

complete remission or very good partial response

(neuroblastoma) or in 2nd complete remission (germ

cell tumor, Wilms tumor, Ewing

sarcoma—experimental).
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DONOR SELECTION (IN ORDER OF PREFERENCE)

* |dentical twin: The increased risk of relapse of
leukemia is offset by decreased treatment-related
mortality.

* Human leukocyte antigen—identical sibling:

— <30% of stem cell transplant candidates have an
HLA-identical sibling.

e Other family members:

— Rarely (i.e., in 5% of families), a nonsibling
relative who is phenotypically mismatched for 1
antigen will be found.

* Haploidentical transplantations (2 or 3 human
leukocyte antigen—antigen mismatches) have been
performed but require depletion of T cells from the
graft to avoid fatal graft-versus-host disease.

* Unrelated donors: The National Marrow Donor
Program (NMDP) has >2 million volunteers
registered and maintains a cooperative search
agreement with European registries. >60% of
preliminary searches yield at least 1 potential donor.

* Autologous (either peripheral stem cells or bone
marrow)

PRETRANSPLANT REGIMENS (CONDITIONING)

* The purpose of conditioning (either
chemoradiotherapy or chemotherapy alone) is
3-fold:

— To provide immune suppression to avoid
destruction of the allograft by residual
immunologically active cells in the host

— To destroy any residual cancer cells and load
antigen-presenting cells with tumor antigens

— To provide space for the new bone marrow to
grow

* Agents used primarily for immunosuppression:

— Cyclophosphamide

— Fludarabine

— Antithymocyte globulin

— Alemtuzumab (Campath)

* Agents used primarily for antineoplastic effects or
bone marrow ablation:

— Busulfan

— Cytarabine (ARA-C)

— Etoposide (VP-16)

— Carmustine (BCNU)

— Carboplatin

— Melphalan

* Agents used for both purposes:

— Total-body irradiation

— Thiotepa

 Nonmyeloablative (reduced intensity):

— Uses less cytotoxic preparative regimens

— Requires profound immunosuppression of host
and a generous infusion of hematopoietic stem
cells for donor engraftment to occur

— Can lead to sustainable mixed chimerism but can
also result in complete loss of donor over time

— Being pursued to reduce risk of organ toxicity and
therefore can be offered to patients with
nonhematologic malignancies or with
malignancies that have been heavily pretreated
who would ordinarily not meet the criteria for a
myeloablative transplant

STEM CELL COLLECTION METHODS

e Conventional bone marrow

* Peripheral blood stem cells collected via apheresis
e Umbilical cord blood

ONGOING CARE

TOXICITIES/COMPLICATIONS
e Chemoradiotherapy:

— Universal: Nausea/vomiting/diarrhea, alopecia,
pancytopenia, mucositis

— Possible and agent specific:

o Total-body irradiation: Skin erythema, parotitis

o Cyclophosphamide: Hemorrhagic cystitis,
syndrome of inappropriate secretion of
antidiuretic hormone, cardiomyopathy

o ATG: Allergy, serum sickness

o Busulfan: Seizures, pulmonary fibrosis, bronzing
of the skin

o ARA-C: Fever, neurologic symptoms, acute
respiratory distress syndrome (ARDS)

o Etoposide/Etopophos: Allergic reactions

o BCNU: Pulmonary fibrosis

* Graft failure:

— Usually due to destruction of the graft by the
immunologically active cells in the host or
insufficient absolute number of donor stem cells
infused

— Predisposing factors:

o Previous blood transfusions

o Use of reduced-intensity preparative regimens

o Use of methotrexate to prevent
graft-versus-host disease

o T-cell depletion of donor cells

— Can occur early (failure to engraft) or even after
successful engraftment

— Rare in human leukocyte antigen—identical sibling
transplantations

— Risk increases with unrelated donors (6%) or
T-cell depletion (14% but depends on the degree
of T-cell depletion, and the use of ATG seems to
decrease incidence of graft rejection significantly)

— Usually fatal unless patient receives 2nd
transplant emergently

* Graft-versus-host disease: See topic
e Infection:

— The major cause of nonrelapse mortality

— Immune dysfunction is caused by a period of
severe myelosuppression immediately following
stem cell transplant, lack of sustained transfer of
clinically significant donor-derived B-cell and T-cell
immunity, a recapitulation of normal lymphoid
ontogeny, and the effects of graft-versus-host
disease and its treatment.

— In the 1st month posttransplantation, bacterial
and fungal infections predominate. Use of
prophylactic broad-spectrum antibiotics and
antifungal agents during the time of severe
myelosuppression has helped considerably.

— In the 2nd and 3rd months, viral infections
predominate, which include cytomegalovirus,
adenovirus, herpesvirus (HSV, HHV6), varicella
virus, and polyomavirus (BK) as well as
Pneumocystis carinii pneumonia.

— After 3 months: Herpes zoster and bacterial
infections in patients with chronic
graft-versus-host disease
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— Acyclovir prophylactically is used in patients who
are herpes zoster virus or varicella zoster virus
positive. Foscarnet is started prophylactically in
cytomegalovirus seropositive recipients receiving a
seronegative allograft; use of ganciclovir is
avoided for the 1st 100 days posttransplant
because of drug-related neutropenia.

o Note: After T-depleted transplantations, the risk
of fatal Epstein-Barr virus infection is increased.
* Hemorrhagic cystitis

— Occurs weeks to months posttransplant

— Caused by cyclophosphamide, viruses, and GvHD

— Therapy: IV hydration, antiviral therapy (cidofovir),
urology intervention (bladder irrigation, Alum,
Formalin)

* Hepatic veno-occlusive disease (sinusoidal
obstruction syndrome):

— Usually occurs within 3 weeks posttransplant

— Clinical criteria met when 2 of the following are
present:
© Hepatomegaly and/or right upper quadrant pain
o Hyperbilirubinemia (>2 mg/dL)
© 5% weight gain and/or ascites

— Incidence of 25% (range, 5-60%) and mortality
of 38% (range, 3—67%) have been reported.

— Progressive hepatic failure with multiorgan failure
(renal insufficiency/failure, respiratory
embarrassment, and/or encephalopathy) often
develops in severely affected patients.

— Therapy is largely supportive. Currently, there is no
definitive therapy. Use of defibrotide is
experimental.

e Interstitial pneumonitis:

— Typically appears 40-80 days post—bone marrow
transplant as rapid-onset tachypnea, fever, and
hypoxia associated with bilateral interstitial
infiltrates

— Mortality rate >60%

— Common causes include:

o Cytomegalovirus

© Pneumocystis carinii

o |diopathic: When no bacterial, viral, fungal, or
protozoan cause is identified. Radiation to the
lungs probably plays a role in the development
of "idiopathic” pneumonitis.

POTENTIAL LONG-TERM SEQUELAE
* Endocrine:
— Hypothyroidism: Seen in ~20% of patients after
total-body irradiation
— Growth hormone deficiency: Seen in over 1/2 of
patients receiving total-body irradiation
— Primary gonadal failure and absence of
development of secondary sexual characteristics
are common, especially if the recipient was
prepubertal at the time of transplantation or
received total-body irradiation.
— Metabolic syndrome: incidence of insulin
resistance is as high as 50%.

« Infertility: Sterility is expected after total-body

irradiation; fertility may be preserved after

cyclophosphamide alone; if possible,

cryopreservation of sperm or oocytes is strongly

encouraged prior to transplantation.

Ophthalmologic: Cataracts are seen in 40% of

patients after total-body irradiation and in 20%

after chemotherapy alone. A higher incidence is

seen in those who also receive steroids.

Dental: Poor calcification of teeth and root blunting

have been seen. The defects are more severe in

children younger than age 7 at transplantation.

Pulmonary: Bronchiolitis obliterans (BO) or

bronchiolitis obliterans organizing pneumonia

(BOOP)

Neuropsychological:

— Intellectual function: Few prospective studies
published

— Long-term depression and anxiety: Have been
reported

Renal:

— Radiation nephritis

— Hemolytic uremic syndrome and
thrombocytopenic purpura occur, especially during
treatment with cyclosporine.

— Hypertension: Incidence is twice as high than in
general population.

Secondary malignancies: 15-year cumulative

incidence rates are 20% and 6% after regimens

with and without total-body irradiation, respectively.

Recurrent leukemia: Current treatment options

include donor leukocyte infusions to induce graft

versus leukemia effect, nonmyeloablative (reduced

intensity) transplants, or full allogeneic bone marrow

transplant.

IMMUNIZATIONS POSTTRANSPLANT

o If patients are free of chronic graft-versus-host
disease and off all immunosuppression medications
for at least 6 months:

— At 1 year posttransplant, patients should begin
primary immunization schedule with DPaT, iPV,
HIB, hepatitis A, hepatitis B, Menactra
(if > 11 years old), Pneumovax, and Prevnar.

— At 2 years posttransplant, patients should receive
measles, mumps, rubella, HPV (females
9-26 years old), and varicella vaccines.

* If patients have chronic graft-versus-host disease:

— Hold immunizations until patient no longer has
graft-versus-host disease and has been off
immunosuppression for >6 months except for
influenza, Pneumovax, and Prevnar vaccines,
which should be given 1 year posttransplantation.

o All patients should receive influenza vaccine after

4 months posttransplant and then annually.

ADDITIONAL READING

e Baker KS, Bresters D, Sande JE. The burden of cure:
Long-term side effects following hematopoietic stem
cell transplantation. Pediatr Clin North Am. 2010;
57:323-342.

Copelan EA. Hematopoietic stem-cell transplan-
tation. N Engl / Med. 2006;354:1813—-1826.
Peters C, Cornish JM, Parikh SH, et al. Stem cell
sources and outcome after hematopoietic stem cell
transplantation (HSCT) in children and adolescents
with acute leukemia. Pediatr Clin North Am.
2010;57:27-46.

Smith AR, Wagner JE. Alternative haematopoietic
stem cell sources for transplantation: Place of
umbilical cord blood. BrJ Haematol. 2009;147:
246-261.

Wayne AS, Baird K, Egler RM. Hematopoietic stem
cell transplantation for leukemia. Pediatr Clin North
Am. 2010;57:1-25.

Wingard JR, Hsu J, Hiemenz JW. Hematopoietic
stem cell transplantation: An overview of infectious
risks and epidemiology. Infect Dis Clin North Am.
2010;24:257-272.

FAQ

* Q: When can a patient return to school after
transplantation?
* A: Typically, patients receiving autologous
transplants and those receiving allogeneic
transplants can return to school 6 months and
9 months posttransplantation, respectively,
depending on the patient’s immune reconstitution
and function and the season; avoid returning to
school during flu season; may need to adjust
schedule because of fatigue.
Q: If my patient relapses after bone marrow
transplant, can a 2nd bone marrow transplant be
done?
A: Previously, there were few therapeutic options for
patients who relapsed <1 year post-bone marrow
transplant. Remissions after an infusion of buffy coat
(containing T cells) from the patient’s donor, called
donor leukocyte infusion, have been achieved.
Although most successful infusions have been in
patients with chronic myelogenous leukemia,
success has also been seen in acute leukemia.
Chronic graft-versus-host disease will often result.
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BOTULISM

Sheila M. Nolan

Q@ BASICS

DESCRIPTION
e An illness produced by neurotoxins elaborated by
Clostridium botulinum, which causes an acute,
descending, flaccid paralysis
* The neurotoxin may be ingested or absorbed from
infected wounds, or ingested spores germinate,
producing toxin.
e There are 3 primary types of illness:
— In infant botulism, ingested spores germinate and
colonize the infant's colon and elaborate toxin.
— In adults, the patient ingests preformed toxin while
eating improperly prepared or stored foodstuffs.
— In wound botulism, spores germinate in an
infected wound and toxin is absorbed.

EPIDEMIOLOGY

e Infants are usually white, breast-fed, and from
middle-class families.

There often is a history of a recent change in feeding
practice (addition of formula or solids or changing
from breast to bottle feeding).

Honey seems to be a particularly contaminated food
and has been implicated in California. Corn syrup
has also been reported to contain botulinum spores
but much less frequently than honey and has been
associated with significantly fewer cases of infant
botulism.

Breastfed infants get ill at an older age than do
bottle-fed infants; all cases of sudden infant death
syndrome (SIDS) associated with infant botulism
have been in bottle-fed infants.

Food-borne cases are usually associated with the
use of home-processed foods—especially
vegetables, fruits, and condiments.

Incidence

« Infant botulism occurs in the 1st year of life, with
>95% of cases reported in the 1st 6 months.

* Intestinal botulism is the most common form of
human botulism in the US, with > 100 cases
reported annually.

* \Wound botulism is very rare.

Prevalence

e Cases are seen more frequently in rural and
suburban areas.

¢ Most cases have been reported in California, Utah,
and Pennsylvania.

RISK FACTORS
Infants who have <1 bowel movement per day may
be at increased risk.

GENERAL PREVENTION

* Botulinum toxin is heat labile; 5 minutes of boiling
will destroy the toxin.

* Home-canned foods should be boiled for
>10 minutes before serving.

* Spores are more resistant to heat. Home canners
must use temperatures well above boiling to destroy
spores effectively (120°C for 30 minutes). Pressure
cookers are needed to achieve these conditions.
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PATHOPHYSIOLOGY

« Neurotoxin is taken up by nerve endings and
irreversibly blocks acetylcholine release in peripheral
cholinergic synapses.

Cranial nerves are usually affected first and most
severely, leading to difficulty swallowing and loss of
airway-protective reflexes. Respiratory failure
develops.

Botulinum toxin does not cross the blood—brain
barrier; therefore, the sensorium remains clear.
Recovery occurs with the regeneration of terminal
motor neurons and the formation of new motor end
plates.

Infants are particularly prone to colonic colonization
with C. botulinum. When foods other than breast
milk are introduced in breast-fed infants, changes in
flora may be especially important.

ETIOLOGY

C. botulinum, the etiologic agent, is a gram-positive,
spore-forming, obligate anaerobic bacteria that is
found in soil throughout the world.

@ DIAGNOSIS

HISTORY

« Usually constipation, with a progressive course of
lethargy, weakness, and poor feeding

e Occasionally, progression may be quite rapid, and

the abrupt onset of lethargy and weakness may

suggest the diagnosis of bacterial sepsis or

meningitis.

Food-borne cases result in complaints of emesis in

~50% of patients.

There may initially be complaints of diarrhea

followed by constipation.

The incubation period from ingestion to the onset of

symptoms is usually 18-36 hours (range, a few

hours to several days).

Patients complain of weakness and dry mouth.

Visual complaints include blurry vision, loss of

accommodation, and diplopia.

Patients may complain of dysphagia or dysarthria.

Patients may have urinary retention.

Fever is absent.

Within 3 days, there is the onset of the characteristic

descending, symmetrical paralysis. The cranial

nerves are usually affected 1st.

Mentation is clear, except for understandable

anxiety and agitation.

Wound botulism:

—Has an incubation period of 4-14 days

— Fever may or may not be present.

— Patients often report constipation, but rarely
nausea or vomiting.

— They may complain of unilateral sensory changes
and of purulent discharge from the wound.

PHYSICAL EXAM
e Older children and adults:

— Often appear alert and are afebrile

— Ptosis, extraocular palsies, and fixed and dilated
pupils are often the 1st signs of descending
paralysis.

— Loss of airway-protective reflexes and respiratory
muscle weakness leads to respiratory failure.

— The triad of bulbar palsies, a lucid sensorium, and
the absence of fever should prompt one to
consider strongly a diagnosis of botulism.

* Infant botulism:

— Presents in a similar way

— Patients are usually afebrile.

— They are usually weak, with decreased
spontaneous activity at presentation.

— They have an expressionless (masklike) face,
ptosis, a weak cry, poor head control, and
generalized weakness and hypotonia.

— Pupils:

o Often midposition initially and may be at least
weakly reactive

o Pupillary response is fatigable.

o In many cases, pupils become fixed and dilated
for a period.

— Except for the symmetric, descending paralysis, the
remainder of the physical examination is normal.

« Signs of autonomic instability include unexpected
fluctuations in skin color, BP, and heart rate.
e Physical examination trick:

— In infants, early in the course of the disease,

pupillary and corneal reflexes may fatigue easily.

DIAGNOSTIC TESTS & INTERPRETATION

Lab

* Tests for the presence of toxin or the organism can
be conducted on patient samples (serum, gastric
aspirates, feces, or wound exudate) or suspected
foodstuffs.

* Anaerobic cultures of a wound or the Gl tract may
yield the organism.

Imaging

EEG, MRI, and CT are nonspecific and usually normal

in the absence of any complications.

Diagnostic Procedures/Other

Requirements for testing:

* Most tests for toxin and cultures are conducted by
state health departments.

* The most common test performed is an assay for
botulinum toxin in stool.

* Specimens must be shipped in sealed, break-proof,
and leak-proof containers. Even small amounts of
toxin, if inhaled or ingested, can lead to disease.

« Suspect foods should be shipped refrigerated and in
their original containers if possible.

* Electromyography (EMG) shows a characteristic
pattern of brief-duration, sharp-amplitude, overly
abundant motor unit action potentials (brief
short-acting potentials).



BOTULISM

DIFFERENTIAL DIAGNOSIS
e Infections:

— In noninfants, bacterial sepsis, meningitis,
poliomyelitis, tick paralysis, and diphtheric
polyneuritis

— In infants, sepsis and meningitis may present in a
similar way.

— Absence of fever and a clear sensorium make
sepsis and meningitis less likely.

* Neurologic:

— Myasthenia gravis usually spares the pupillary
response, whereas it is fatigable in botulism, if not
absent.

— In Werdnig-Hoffman disease (type | spinal muscle
atrophy), facial muscles are spared.

* Toxins: Drug ingestions may lead to weakness and
lethargy.

TREATMENT

MEDICATION (DRUGS)
* Antibiotics are not helpful in infant botulism:

— In suspected infant botulism, aminoglycoside
antibiotics (e.g., gentamicin) should be avoided,
as they may produce an abrupt worsening of the
weakness and ensuing respiratory failure.

* Prompt recognition of infant botulism and early

treatment with human IV botulism immunoglobulin

(BabyBIG®) has been shown to decrease time to

recovery and hospital discharge. BabyBIG® is

available through the California Department of

Public Health's Infant Botulism Treatment and

Prevention Program.

Equine antitoxin is not recommended for infant

botulism.

Antibiotics are indicated only for documented

complications such as pneumonia.

Cathartics are not beneficial, and enemas may cause

colonic distention and increased toxin absorption.

Cases of botulism resulting from ingested toxin or

wound infection:

— Should be treated with heptavalent botulinum
antitoxin (HBAT), available from the CDC

— Antitoxin should not be administered to
asymptomatic individuals who have only eaten
suspect foods.

* Wound botulism should be treated with IV penicillin

G 250,000 U/kg/d.

ADDITIONAL TREATMENT

General Measures

« All patients with suspected botulism should be
admitted to the hospital and have continuous
monitoring of their heart rate, respiratory rate, and
oxygenation, as well as frequent assessment of their
respiratory effort and airway-protective reflexes.
The mainstay of therapy is meticulous supportive
care. Particular attention is paid to respiratory and
nutritional needs.

Endotracheal intubation may be necessary both for
patients with frank respiratory failure and when
airway-protective reflexes are lost.

Wounds should be explored and débrided, and
anaerobic cultures should be obtained.

* Cases of suspected toxin ingestion should be treated
early with induced emesis and/or gastric lavage in
an attempt to decrease toxin exposure.

e All cases should be reported to the state health
department and the Centers for Disease Control
(CDQ), Atlanta, Georgia.

e Supportive care should be continued until the
patient is able to be weaned from respiratory
support and begin PO feedings.

IN-PATIENT CONSIDERATIONS

Initial Stabilization

Good supportive care with emphasis on respiratory
support, including intubation and mechanical
ventilation when needed, is the most important
consideration in emergency therapy.

ONGOING CARE

PROGNOSIS

* Food-borne botulism carries a mortality rate of
20-25%. This rate is lower in patients <20 years
old (10%).

Patients with a shorter incubation period usually
have more severe involvement and a worse
prognosis, probably related to an increased amount
of toxin ingested.

If recognized early and treated aggressively, botulism
carries a good prognosis, and complete recovery can
be expected. Fatigability may persist for up to 1 year.
Infant botulism has an estimated mortality rate of
<5% in hospitalized patients. Complete recovery
can be expected when disease is recognized early
and treated appropriately.

COMPLICATIONS

« The most serious and fatal complication is respiratory
failure due to paralysis of the respiratory muscles.

* Bulbar dysfunction in infant botulism may lead to
dehydration before presentation.

e The loss of airway-protective reflexes can lead to

aspiration and pneumonia.

Constipation and urinary retention may precede the

onset of paralysis and may complicate later

management as well. Cases of severe Clostridium

difficile enterocolitis with hypovolemia, hypotension,

and prolonged ICU stays have been reported in

infants with botulism.

The earliest symptoms in adults and older children

may be visual changes, including blurred vision, loss

of accommodation, and diplopia.

Syndrome of inappropriate secretion of diuretic

hormone and urinary tract infections have been

reported in infants with infant botulism.

ADDITIONAL READING

* Arnon SS, Schechter R, Maslanka SE, et al. Human
botulism immune glo