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Forward

Globally every year about 4 million children die in the first 4 weeks of life. A similar number of
babies are still born. Most neonatal deaths (99 %) occur in low income and middle-income
countries and about half of the deaths occur at home. It is tragic that millions of newborn die
every year specially when their deaths are so easily preventable. It is estimated that about 75% of
neonatal deaths could be avoided with simple, low cost tools that already exist such as antibiotics
for pneumonia and sepsis, sterile blades to cut the umbilical cords using knit caps and kangaroo
care to keep babies warm.

In Ethiopia, about 81,000 babies die every year in the first four weeks of life. This accounts for
42% of all deaths in children younger than five years of age. The risk of death is highest in the
first 24 hours of life when more than half of deaths occur and about three- quarters of all
neonatal deaths occur within the first week of life. Because a woman health is very closely
linked with that of her fetus and newborn many of the cause of maternal death and ill health also
have high impact on the health and survival of the neonate.

Generally, real progress in reducing deaths of newborn babies in a country with highest
mortality like ours demands a higher coverage of optimally standard neonatal services with
special focus to the poorest segment of the population and at the time of greatest risk, which is at
birth and in the first few days of life.

Overall, there are indications that some improvements are being made, including access to
essential preventive and primary maternal and child health care services. Admittedly, though,
neonatal health care services have been remaining less consolidated, systematic efforts have been
gaining momentum since relatively recent. Standard of neonatal health care at all events is now
almost in process and preparedness and readiness of the formal health care system has been in
progress. The massive health sector training of the various cadres, infrastructure and systems
strengthening in the recent years are expected to contributing towards the significant newborn
health quality improvement.

According to the estimates of the American Academy of Pediatrics, nearly 5% of all the
newborns may require the Level 111 (or Intensive care unit) whilst another 15-20% of all the
newborns may require Level Il (Specialty) services. At a rate 36 crude births per 1000 live births
for Ethiopia, nation-wide, up to approximately 450,000 Level Il (specialty) and 115,000 Level

I11 (ICU) services may be required per year. By just considering these figures alone, the neonatal
care demand and need (i.e., requirements) are very tremendous; preparedness and readiness are
critical.

Interventions that have the greatest effect on neonatal death are less dependent on technology
and commodities than on people with skills thus it is my sincere believe that this NICU nurse
training materials will help in improving the capacity of health workers involved in the initial
care of the newborn at health facility level.

r// ///-/éﬂ(//f’

Kebede Worku (MD,MPH)
State Minister
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Introduction
Course objectives:

By the end of this introductory session participants are expected to
1. Describe the training objectives and expectations
2. ldentify key course training manuals and their use in the training
3. Determine pre-course knowledge on selected key areas that the training covers

Globally an estimated 3.7 million neonates die each year, 99% of them in low-income countries.
Since neonatal death rates stagnated in many low-income countries, neonatal deaths now
represent an increasing proportion of under-five child deaths, an estimated 41% globally in 2008
compared to 38% in 2000. This proportion is even greater in high mortality settings such as
Ethiopia.

As shown in the 2011 DHS report Ethiopia recorded a rapid decrease in infant and under-five
mortality during the five years prior to the survey compared to those reported in the 2005 EDHS.
However, looking further at the breakdown of the data it becomes evident that the neonatal
mortality rate did not show significant decrease. Instead the proportion of under-five child deaths
attributed to neonatal deaths increased from 32 percent in 2005 EDHS to 42 percent in the 2011
EDHS.

Background

The government of Ethiopia is committed to achieve the Millennium Development Goals
(MDGs) related both to maternal and child health. This is clearly reflected in the Health Sector
Development Program (HSDP 1V). Alongside scaling up successful practices of HESP
implementation and rolling out the Health Development Army (HDA) the FMOH has paid due
emphasis to expansion of quality high impact neonatal interventions in health centers and
hospitals. This includes establishing basic newborn care units (newborn corners) at health centers
and NICUs at hospitals.

As initial activity FMOH with partners has started strengthening and/or eestablishing NICU in
selected federal level and university teaching hospitals. The performances of the NICUs in these
facilities have been encouraging. Lessons learnt from this exercise was documented that will be
fed into the implementation of NICU in the remaining referral and regional hospitals. The
FMOH has been working with the Child Survival TWG to define the NICUs and different levels
of care expected at the NICUs that the Ethiopian government is planning to strengthen and/or
establish.

Neonatal Intensive Care Unit (NICU)

NICU gives care for babies who are born early, who have problems during delivery, or who
develop problems while still in the hospital. NICUs are generally classified into three levels.
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The functional capabilities of facilities that provide inpatient care for newborn infants should be
classified uniformly, as follows:

e Level I (basic): a hospital organized with the personnel and equipment to perform
neonatal resuscitation, evaluate and provide postnatal care of healthy newborn infants,
stabilize and provide care for infants born at 35 to 37 weeks' gestation who remain
physiologically stable, and stabilize newborn infants born at less than 35 weeks'
gestational age or ill until transfer to a facility that can provide the appropriate level of
neonatal care.

e Level Il (specialty): a hospital special care nursery organized with the personnel and
equipment to provide care to infants born at more than 32 weeks' gestation and weighing
more than 1500 g who have physiologic immaturity such as apnea of prematurity,
inability to maintain body temperature, or inability to take oral feedings; who are
moderately ill with problems that are expected to resolve rapidly and are not anticipated
to need subspecialty services on an urgent basis; or who are convalescing from intensive
care.

e Level Il (subspecialty): a hospital NICU organized with personnel and equipment to
provide continuous life support and comprehensive care for extremely high-risk newborn
infants and those with complex and critical illness. Level 111 is subdivided into 3 levels
differentiated by the capability to provide advanced medical and surgical care.

For Hospitals in Ethiopia the level of care expected to be provided by different types of hospitals
varies. District hospitals are expected to have minimum of Level I NICU. Regional referral
hospitals should at least have Level 11 NICU. Specialized teaching hospitals must have Level 1lI
NICU.

Establishing NICU is very expensive by its nature. Hence, whilst working towards meeting
international standards facilities should start providing the most possible care for newborns with
the minimum set of equipments and supplies they may have.

Establishing NICU in hospitals and/or strengthening existing one includes providing training and
continuous support for newborn health care providers and managers, ensuring the basic
equipments and supplies are in place, and strengthening the facility infrastructure and referral
system. These training packages were developed to ensure that hospitals are staffed with well
trained NICU service providers, equipped with basic and necessary equipment and supplies for
provision of NICUs and a strong linkage and referral system among the NICU care providers and
facilities are established.

Process of developing the NICU Training Manual

The FMOH through the national child survival TWG and with financial support from UNICEF
has developed NICU training manuals, treatment protocols and recoding and reporting formats.
The training materials were developed by a team of highly qualified Ethiopian pediatricians and
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newborn health experts selected from universities across the country and partners. Three
workshops were held in the process of developing the training materials.

First workshop was conducted and participants identified key newborn health problems causing
motility and morbidity of newborns in Ethiopia, identified the training areas that should be
addressed by the NICU training, listed the topics to be included in the NICU training materials,
agreed on the trainees and training modality. Finally, each of the technical people picked a topic
or topics according to their expertise and agreed to share draft module on the topic to FMOH
before the second workshop.

In the second workshop the team came together to review each of the sections that were
separately developed by them. Small groups were formed and the drafts developed on each topic
were distributed to the groups according to their expertise and their involvement in drafting the
modules. The groups reviewed the draft sections, and in plenary the whole team discussed
thoroughly reviewing each of the sections. At the end of the second workshop a draft training
NICU manual was developed.

In the third workshop the group again came together to review the NICU training manual and
develop NICU Management Protocol and Power Point Presentations on each of the topics that
were covered in the training manual. By the conclusion of the third workshop draft NICU
Training Manual, Management Protocol and Power Point Presentation on each topic were
developed.

Following the third workshop smaller group from the panel of experts further refined the training
manual and management protocol and shared with selected partners and Federal Ministry of
Health for feedback. Feedback from the partners (including from Save the Children, World
Health Organization) and Federal Ministry of Health was incorporated in the documents. Finally
NICU Facilitators” manual detailing the training schedule, method and materials was developed
by the three colleagues (Prof. Bogale Worku from EPS, Dr. Mulualem Gessesse from Yekatit 12
Hospital Neonatology Department and Abiy Seifu from School of Public Health of Addis Ababa
University).

Participants/Trainees

Participants of the NICU training should be newborn care providers with at least BSc degree in
nursing, public health or related training. As the training is intensive and requires a huge
investment upon return from the training participants of the training must commit to work at
NICUs in their respective hospitals. It is highly recommended that the hospital management
provide close support and follow up for the strengthening or establishment of the NICUs in their
hospitals and ensure that health care providers trained on NICU are assigned and working at the
NICUs.
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Chapter 1: History and physical examination of neonates and classification of newborns

Learning objectives:

At the end of this lecture, the participants will be able to

Take history in neonatal age group

Describe the requirements and steps of newborn clinical examination
Interpret all the findings

List counseling points to discuss with mothers after the clinical examination

History and Physical examination of the newborn

1. Neonatal history taking

a.

b.

Maternal profile: age of the mother, occupation, parity, blood group and Rh, chronic
maternal illnesses, history of sexually transmitted diseases, Hepatitis B infection
Current pregnancy: LNMP (last normal menstrual period), gestational age, ANC,
bleeding, hypertension, diabetes, thyroid diseases, eclampsia, acute or chronic infection.
Previous pregnancy: history of abortion, fetal death, early neonatal death, premature
birth, history of early neonatal jaundice, history of birth defect.

Drug history: history of alcohol ingestion, cigarette smoking , any medications
pregnancy during (anticonvulsants, anti TB, warfarin, HAART, thyroid treatment drugs ,
antenatal steroid use, contraceptives)

Family history: the health worker needs to know the family history to see if there are any
inherited diseases like diabetes mellitus, hypertension, bronchial asthma, thyroid disease
and others.

Labor and delivery: presentation, onset of labor, duration of rapture of membranes,
duration of labor, mode of delivery, presence of meconium, breathing condition of at
birth, resuscitation, birth weight, place of delivery.

Presenting compliant: like failure to suck, fever, breathing difficulty, abnormal body
movement, jaundice, etc

2. Physical examination of newborns

The goal of physical assessment of the newborn is to identify neonatal problems and the specific
objectives are:

Understand the interpretation of all the findings when examining a newborn
Describe the requirements and steps of newborn clinical examination

Know and be able to list counseling points to discuss with mothers after the clinical
examination

At initial examination, the health worker has to focus on the following conditions
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- Babies response to the transition from fetal life to extra uterine life
- Any congenital anomalies
- Any sign of infection

APGAR scoring

The APGAR score is now used worldwide to quickly assess the health of an infant one
minute and five minutes after birth. The 1-minute APGAR score measures how well the
newborn tolerated the birthing process. The 5-minute APGAR score assesses how well the
newborn is adapting to the environment.

Note: The APGAR score is not used to determine the need for resuscitation!

The Apgar score rates:

Respiration, crying
Reflexes, irritability
Pulse, heart rate

Skin color of body

and extremities

Muscle tone

Figure 1: A newborn with APGAR score of 9 - 10
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Table 1: APGAR score

Sign Score 0 Score 1 Score 2
Activity Flaccid Some flexion Well flexed
Pulse Absent <100 per minute >100 per minute
Grimace No response Grimace Cough or sneeze
Appearance Pale/Blue Blue extremities Completely pink
Respiration Absent Weak Good cry

Three levels of score:

- Low APGAR score 0-3
- Moderate APGAR score 4-6

- Normal APGAR

score 7-10

Note: A newborn with an APGAR score of less than 7 needs special attention.

Preparation of examination: The baby should be naked in a thermo-neutral environment to see
if there is any birth defect, breathing condition, movement of the baby, cyanosis, pallor and

jaundice.

Prepare the following items

- Thermometer

- Measuring rod and tape
- Weighing Scale (for babies)

- Stethoscope
- Watch
- Gloves

- Data collection sheet

Prerequisites

- Review of the obstetrical file and health record.

- Explain to the mother the purpose and process of the examination.
- Wash hands with soap and water.

- Undress and place the baby under a heat source if it is available or prevent heat loss
(close shutters and windows, keep baby partially covered, keep examination time short).

Key examination points

- Unlike older children the order of newborn physical examination may not follow the
usual cardinal steps, use opportunities as issued.
- General examination: look for movement of the extremities, hypotonia, color,
respiratory distress, dysmorphic features, etc...

- Take the vital signs: take the respiratory rate and pulse rate while the baby is calm.
=  Respiratory rate per minute (30 to 60 breathes per min should be counted for a
full minute.
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Pulse oximetry

Heart rate per minute (normal rate is between 120 and 160 bpm). Check capillary
refill.

Axillary temperature (normal is between 36.5 and 37.5)

Measure blood pressure using appropriate cuff. The normal range blood pressure
of a newborn varies based on birth weight, gestational age and postnatal age.
Normal systolic blood pressure should not be less than 60 mmHg. Blood pressure
needs frequent measurements.

- Take anthropometric measurement

= Weigh the baby on a cloth to protect it from temperature loss with a calibrated
balance (normal weight range for term babies is 25009 -39999).

= Measure the length (normal range is 48-53 cm),

= Measure head circumference (normal range is 33-38cm),

- Color: normal color is pink, should not be: blue, yellow, pale.

- Examination of HEENT: examine the skull (caput succedaneum subgaleal hemorrhage,
cephalohematoma), sutures (craniosynostosis), fontanel, face, nose, ears, mouth, neck,
clavicles, eye discharge, icterus, cataracts

- Mammary glands: enlargement of breast tissue and discharge (physiologic)

- Respiratory system:

= Check for signs of respiratory distress, breathing pattern, respiratory rate, air entry
to the lungs , presence of abnormal sounds in the lungs, AP diameter and
symmetry of the chest, strider

- Cardiovascular: heart rate, heart murmurs, gallop rhythm, femoral pulses

- Abdomen: shape (scaphoid, distension), look for any organ enlargement like
hepatomegaly, splenomegaly, mass, ascites, kidneys, abdominal wall defect, examination
of the umbilical stump (bleeding and discharge), anal patency.

- External genitalia: see if there are any abnormalities of the genitalia both in male and
female newborn (size of penis , position of testicles, opening of urethral meatus ,
ambiguous genitalia), vaginal bleeding or discharge.

- Musculoskeletal: limb defects (clubfoot, syndactyly, polydactyly), symmetry and
movement of extremities to see fractures and birth injuries, spina bifida, joints (hip
should be examined to detect developmental dysplasia of the hip, look gluteal fold
symmetry), edema.

- Skin examination: rash, jaundice, pallor, plethora, meconium staining, cyanosis,
birthmarks, etc. Acral (extremity) cyanosis is a normal finding in newborns

- Neurological examination: level of alertness, spontaneous movements, muscle tone,
reflexes ...

o Moro reflex, check for completeness and symmetry

Rooting reflex, absent or present

Grasp reflex (arm and plantar )

Sucking reflex, absent, weak or vigorous

o O O

After the clinical examination of the newborn:
- Record all the findings in the newborn’s registration books or chart prepared for the
purpose.
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- Inform mothers about the results of the examination, provide explanations if needed and
emphasize the importance of regular follow-up.

Classification of the newborn

1. Based on the gestational age, a newborn could be classified in to:
- Preterm : less than 37 Completed weeks
- Term : 37- 42 weeks
- Post term : more than 42 weeks

Gestational age could be estimated by one of the following methods
- Onthe bases of the first day of the last menstrual period
- Ultrasound estimation: gestational age estimate during the first trimester is
ultrasonography can be accurate within +/- 5-7 days.

- Based on Ballard score

The new Ballard has two components, neuromuscular and physical maturity scoring and the
accuracy is within a range of +/- two weeks.
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Neuromuscular maturity

Score A 0 1 2 3 4
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angle 1800 1800 1400 Y~ 1200~ 1000| Y~g00 % 900
saton |8 -8 & & B |-B
Heeltoear | ' | & | @9 | 0B | ob | oB
Physical maturity
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Figure 2: Maturational assessment of gestational age. Ballard JL et al. New ge 17 of 194

Ballard Score, expanded to include extremely premature infants. J Pediatrics
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2. Classifications of the newborn based on the birth weight:

Macrosomia : birth weight of 4000 gram and above
Normal weight : 2500 — 3999 grams

Low birth weight : 1500 — 2499 grams

Very low birth weight : 1000 — 1499 grams
Extremely low birth weight : less than 1000 grams

3. A newborn can also be classified with respect to birth weight and gestational age as follows:

= Appropriate for gestational age (AGA) if the birth weight is between 10-90%
= Large for gestational age (LGA) if birth weight is greater than 90%
= Small for gestational age (SGA) if birth weight is less than 10%

Level of intrauterine growth based on birth weight and gestational age of live born, single, white
infants.

5
4.5
Q0L
4 F  Large for gestational auage
a5 | Sppropreais
. for gestational age
:“T - | 0%
= l
= 25 Srmall for
=
= gestatonal age
ai= = ==
— -
|
1.5 ! :
1 ||
] |
1 | | i
1 ||
] |
a5 i i
1 I
] |
| [ [ [| [ [ [| | [ [ | [ [ | ] [ | [ i [ [
25 2V 20 31 33 3 3T O3Hm o417 43 45
Weeks of gesiation
Frematwre Term Fostmature
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3: Point A represents a premature infant with appropriate weight for gestational age
Point B indicates an infant of similar birth weight who is mature but small for

gestational age. The growth curves represent the 10th and 90th percentiles for all of the neonates
in the sampling. (Adapted from Sweet AY: Classification of the low-birth-weight infant. In Care
of the High-Risk Neonate, ed. 3, edited by MH Klaus and AA Fanaroff. Philadelphia, WB
Saunders Company, 1986;

Definitions

Neonatal period: a period from birth to 28 completed days of life.

Early neonatal period: this is a period from birth to 7 completed days of life

Late neonatal period: A period from 8 to 28 completed days of life

Perinatal period: This period includes from 28 completed weeks of gestation to 7 days
after birth

Gestational age: this is the time counted (in weeks) from the first day of the woman’s
last menstrual period to the day of delivery (or current date if baby not yet born).
Chronologic age: this is the age of the baby counted from the time of birth

Corrected age: this is the age of the baby which is counted by reducing the
Chronological age from the number of weeks born before 40 weeks of gestation
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Chapter 2: Essential newborn care

Learning objectives

At the end of this session, all participants will:

Identify components of ENC
Recognize importance of ENC
Recall steps of the components of ENC and apply them at NICU

Essential newborn care is care given to all newborn infants at birth to optimize their chances of
survival.

Standardized procedures in Essential Newborn Care (ENC)

Step 1: Dry and stimulate

Immediately dry the whole body including the head and limbs.

Keep the newborn warm by placing on the abdomen of the mother

Stimulate by rubbing the back or Slapping or flicking the soles of the feet

Remove the wet towel

Let the baby stay in skin-to-skin contact on the abdomen and cover the baby quickly,
including the head with a clean dry cloth. Don’t let the baby remain wet, as this will cool
the body and make it hypothermic.

Step 2: Evaluate Breathing

Check if the baby is crying while drying it.

If the baby does not cry, see if the baby is breathing properly.

If the baby is not breathing and/or is gasping: Call for help. The assistant can provide
basic care for the mother while you provide the more specialized care for the baby who is
not breathing. Cut the cord rapidly and start resuscitation.

If the baby breathes well, continue routine essential newborn care.

Do not do suction of the mouth and nose as a routine. Do it only if there is meconium,
thick mucus, or blood.

Normal breathing

Normal breathing rate in a newborn baby is 30 to 60 breaths per minute. The baby should not
have any chest in-drawing or grunting. Small babies (less than 2.5 kg at birth or born before
37 weeks gestation) may have some mild chest in-drawing and may periodically stop
breathing for a few seconds.
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Step 3. Cord care

Optimal cord care consists of the following:

e Clamping /tying the cord: If the baby does not need resuscitation, wait for cord pulsations
to cease or approximately 1-3 minutes after birth, whichever comes first, and then place
one metal clamp /cord tie 2 centimeters from the baby’s abdomen and the second clamp /
tie another 2 centimeters from the first clamp/tie . Cutting the cord soon after birth can
decrease the amount of blood that is transfused to the baby from the placenta and, in
preterm babies; it is likely to result in subsequent anemia and increased chances of
needing a blood transfusion (1-2)

e Cutting the cord: Cut the cord with sterile scissors or surgical blade, under a piece of
gauze in order to avoid splashing of blood. At every delivery, a clean separate pair of
scissors or blade should be designated for this purpose. Counseling on cord care:

o Check for bleeding/oozing and retie if necessary.

o The cord may be tied by using sterile cotton ties, elastic bands, or pri -sterilized
disposable cord tie.
Advise the mother not to cover the cord with the diaper
Don’t use bandages as it may delay healing and introduce infection.
Don’t use alcohol for cleansing as it may delay healing.
Don’t apply traditional remedies to the cord as it may cause tetanus and other
infections.
There is a global evidence that application of chlorhexidine reduces sever cord
infection and newborn sepsis and thus recommended to apply 4% chlorhexdine
immediately after cutting the cord and continue for 7 days (3-5).

O O O O

O

Watch out for
e Pus discharge from the cord stump.
e Redness around the cord especially if there is swelling.
e Fever (temperature more than 38°C) or other signs of infection.

Step 4. Keep the newborn warm (Prevent Hypothermia)
e Keep the baby warm by placing it in skin-to-skin contact on the mother’s chest.
e Cover the baby’s body and head with clean cloth. If the room is cool (<25 °C), use a
blanket to cover the baby over the mother.

Step 5. Initiate breastfeeding in the first one hour

Skin-to-skin contact and early breastfeeding are the best ways to keep an infant warm and
prevent hypoglycaemia. Term and low-birth-weight neonates weighing < 2000g who do not have
complications and are clinically stable should be put in skin-to-skin contact with the mother soon
after birth after they have been dried thoroughly to prevent hypothermia.

Early breastfeeding means breastfeeding within the first hour, with counseling for correct
positioning.
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Early breastfeeding reduces the risk of postpartum hemorrhage for the mother.
Colostrum (the "first milk™) has many benefits for the baby, especially anti-infective
properties.

Skin to skin contact while feeding helps the baby to stay warm.

Breastfeeding delays the mother's return to fertility because of lactation.
Breastfeeding provides the best possible nutrition for the baby.

Feed day and night, at least 8 times in 24 hours, allowing on-demand sucking by the
baby.

If the baby is small (less than 2,500 grams), wake the baby to feed every 3 hours.

If the baby is not feeding well, seek help.

Successful breastfeeding requires support for the mother from the family and health
institutions.

There is no need for extra bottle feeds or water for normal babies, even in hot climates
Avoid the use of the bottles and pacifiers.

Administer eye drops/eye ointment

Wash your hands with soap and water

Clean eyes immediately after birth with swab soaked in sterile water, using separate swab
for each eye.

Clean from medial to lateral side.

Give tetracycline eye ointment/drops within 1 hour of birth usually after initiating breast
feeding.

Don’t put anything else in baby's eyes as it can cause infection.

Watch out for discharge from the eyes, especially with redness and swelling around the
eyes.

Administer vitamin K Intramuscularly (IM)
1 mg for babies with gestational age of 34 weeks or above
0.5 mg for premature babies less than 34 weeks gestation

Place the newborn’s identification bands on the wrist and ankle
Putting the identification bands on the hands and ankle will save you from misshaping
babies in busy delivery rooms.

Weigh the newborn when it is stable and warm

Place a clean linen or paper on the pan of the weighing scale.

Adjust the pointer to zero on the scale with the linen/paper on the pan.

Place the naked baby on the paper/linen. If the linen is large, cover the baby with the
cloth.

Note the weight of the baby when the scale stops moving.

Never leave the baby unattended on the scale.

Record the baby ’s weight in partographs/maternal/ newborn charts and delivery room
Register and inform the mother
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Step 10. Record all observations and treatment provided in the registers/appropriate
chart/cards

Note Defer the bath for at least 24 hours.

Clean the newborn of an HIV-infected mother as recommended
Organize transport if necessary

Inform the mother of the newborn’s weight
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Chapter 3: Perinatal Asphyxia
Learning objectives:
At the end of this session, the learner is expected to:

Define perinatal asphyxia

Recall the basic pathophysiology of asphyxia
Recognize organ manifestations of asphyxia
Identify and treat perinatal asphyxia

State the prognosis of perinatal asphyxia

Important terminologies

- Anoxia is a term used to indicate the consequences of complete lack of oxygen as a result
of a number of primary causes.

- Hypoxemia refers to decreased arterial concentration of oxygen.

- Hypoxia refers to a decreased oxygenation to cells or organs.

- Ischemia refers to blood flow to cells or organs that is insufficient to maintain their
normal function

Perinatal Asphyxia
Definitions

- World Health Organization (WHO) defines birth asphyxia as failure to initiate and
sustain breathing at birth

- It can also be defined as placental or pulmonary gas exchange impairment leading to
hypoxemia and hypercarbia.

As a result of anaerobic glycolysis lactate is produced and will accumulate in the brain, heart and
other tissues with a resultant effect of metabolic acidosis (evidenced by low cord PH< 7).
Manifestations of perinatal asphyxia are low APGAR score less than or equal to 6 at 5™ minute
or less than 3 at 10" minute and abnormal muscle tone.

Epidemiology:
Perinatal asphyxia is the second commonest cause of neonatal mortality only preceded by

infection (as in the figure shown below) and the commonest cause of disability in surviving
newborns.

Page 24 of 194



Figure 15: Causes of Neonatal Deaths in Ethiopia,

909% of deaths are
caused by
conditions related to
preterm birth,
intrapartum
complications and
infections

Physiology of Breathing
How does a baby receive oxygen before birth?

Oxygen is essential for survival both before and after birth. Before birth, the placenta provides
all of the oxygen used by a fetus. Before birth, only a small amount of fetal blood passes through
the fetal lungs. The fetal lungs do not function as a source for oxygen or as a route to excrete
carbon dioxide. Therefore, blood flow to the lungs is not important to maintain normal fetal
oxygenation and acid-base balance. The fetal lungs are expanded in utero, but the air sacs within
the lungs (alveoli) are filled with fluid, rather than air. In addition, the blood vessels that perfuse
and drain the fetal lungs are markedly constricted (Figure 16).
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Figure Fluid-filled alveoli and
constricted blood vessels in the lung
before birth

Figure 16: Fluid filled alveoli and constricted blood vessels in the lung before birth

Before birth, most of the blood from the right side of the heart cannot enter the lungs because of
the increased resistance to flow in the constricted blood vessels in the fetal lungs. Instead, most
of this blood takes the lower resistance path through the ductus arteriosus into the aorta (Figure
17)

Ductus
arteriosus

Left
Atrium

/
Left

ventricle

Right
atrium

RigN
ventricle

Figure 17: Blood circulation before birth

After birth, the newborn will no longer be connected to the placenta and will depend on the lungs
as the only source of oxygen. Therefore, in a matter of seconds, the lung fluid must be absorbed
from the alveoli, the lungs must fill with air that contains oxygen, and the blood vessels in the
lungs must relax to increase blood flow to the alveoli so that oxygen can be absorbed and carried
to the rest of the body.
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What happens with normal transition?

Normally, three major changes begin immediately after birth allowing a baby to get oxygen from
the lungs.
1. The fluid in the alveoli is absorbed into lung tissue and replaced by air (Figure 18)
Because air contains 21% oxygen, filling the alveoli with air provides oxygen that can
diffuse into the blood vessels that surround the alveoli.

Air

B
P4 P

First Subsequent
breath breaths

Figure Fluid replaced by air in alveoli

Figure 18: Fluid replaced by air in alveoli

2. The umbilical arteries and vein are clamped. This removes the low-resistance placental
circuit and increases systemic blood pressure.

3. As aresult of the increased oxygen in the alveoli, the blood vessels in the lung tissue
relax (Figure 19). This relaxation, together with the increased systemic blood pressure,
creates a dramatic increase in pulmonary blood flow and a decrease in blood flow
through the ductus arteriosus (PDA). The oxygen from the alveoli is absorbed by the
increased pulmonary blood flow, and the oxygen-enriched blood returns to the left side of

the heart where it is pumped to the tissues of the newborn’s body.

Constricted blood Dilated blood
vessels before birth vessels after birth

;

Fluid in Oxygen
alveoli in alveoli

Figure Dilation of pulmonary blood vessels at birth

Figure 19: Dilation of pulmonary blood vessels at birth
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In most circumstances, air provides sufficient oxygen (21%) to initiate relaxation of the
pulmonary blood vessels. As blood levels of oxygen increase and pulmonary blood vessels relax,
the ductus arteriosus begins to close. Blood previously diverted through the ductus arteriosus
now flows through the lungs, where it picks up more oxygen to transport to tissues throughout
the body (Figure 20).

Oxygen-enriched
blood in aorta

Closing ductus
arteriosus

artery

Figure Cessation of shunt
through ductus arteriosus after
birth, as blood preferentially
flows to the lungs

Figure 20: Cessation of shunt through ductus arteriosus after birth, as blood preferentially
flows to the lungs

At the completion of this normal transition, the baby is breathing air and using his lungs to get
oxygen. His initial crying and deep breaths have been strong enough to help move the fluid from
his airways. The oxygen and gaseous distention of the lungs are the main stimuli for the
pulmonary blood vessels to relax. As adequate oxygen enters the blood, the baby’s skin turns
from gray/blue to pink.

A baby who has made a normal transition at birth will be term with no meconium, will be crying
or have unlabored breathing, and will have good muscle tone.

-~ * ¥
Figure 21: Baby who made normal transition

What can go wrong during transition?
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A baby may have difficulty before labor, during labor, or after birth. If the difficulty begins in
utero, either before or during labor, the problem will usually reflect a compromised blood flow in
the placenta or the umbilical cord. The first clinical sign can be a slowing of the fetal heart rate.
Problems encountered after birth are more likely to involve the baby’s airway. The following are
some of the problems that may disrupt normal transition:

e The baby may not breathe sufficiently to force fluid from the alveoli. Foreign material
such as meconium may block air from entering the alveoli. As a result, the lungs will not
fill with air, preventing oxygen from reaching the blood circulating through the lungs
(hypoxemia).

e Excessive blood loss may occur, or there may be poor cardiac function or bradycardia
(slow heart rate) from hypoxia (insufficient oxygen to the tissues) and ischemia
(inadequate blood to part of the body caused by a blocked artery), so that the expected
increase in blood pressure cannot occur (systemic hypotension).

e A lack of oxygen or failure of air to enter the lungs may result in the pulmonary arterioles
staying constricted; these arterioles may then remain constricted, thus preventing oxygen
from reaching body tissues. (persistent pulmonary hypertension)

e The consequence of inadequate blood perfusion and tissue oxygenation can be brain
damage, damage to other organs, or death.

What are the signs of an abnormal transition?

| Figu?e 22: Signs of abnormal transition

The baby that has difficulty making a normal transition may exhibit one or more of the following
clinical findings:

e Depression of respiratory drive (slow respiratory rate) from insufficient oxygen delivery
to the brain
e Poor muscle tone from insufficient oxygen delivery to the brain and muscles
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e Cyanosis (blue discoloration of the skin and mucous membranes) from insufficient
oxygen in the blood

e Bradycardia (slow heart rate) from insufficient delivery of oxygen to the heart muscle or
brain stem

e Poor perfusion from insufficient oxygen to the heart muscle, blood loss, or insufficient
blood return from the placenta before or during birth

e Tachypnea (rapid respirations) from failure to absorb fetal lung fluid

Many of these same symptoms may also occur in other conditions, such as infection or
hypoglycemia (low blood sugar), or if the baby’s respiratory efforts have been depressed by
medications, such as narcotics or general anesthetic agents, given to the mother before birth.

Why premature babies are at higher risk

Premature babies have anatomical and physiological characteristics that are quite different from
babies born at term. Some of these characteristics are:

e Their lungs may be deficient in surfactant and, therefore, may be more difficult to
ventilate. (Surfactant is a substance that lines the inside of the alveoli and prevents them
from collapsing). When babies are born prematurely, prior to 34 weeks, they have
decreased amounts or lack surfactant, therefore, they have difficulty breathing

e Their thin, permeable skin, large surface-area-to-body-mass ratio, and lack of
subcutaneous fat make them more likely to lose heat and have problems with temperature
regulation.

e They are more likely to be born with an infection.

e Their brains have very fragile capillaries that may bleed during periods of stress.

e They often have feeding problems

Caregivers should be aware of these and other unique characteristics of premature babies and the
special challenges they may present during resuscitation.

Timing of Insult: Asphyxia can occur during antepartum, intrapartum or postpartum period.
The following are risk factors for asphyxia.

Antepartal events (20%)
- Maternal hypotension
- Severe anemia
- Cardiopulmonary diseases
- Placental abruptio
- Maternal hypertension
- Preeclampsia/eclampsia
- Maternal diabetes

Intrapartum (70%)
- Problems with umbilical circulation (E.g. Cord prolapse)
- Meconium aspiration
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Postpa

Prolonged labor (maternal/ fetal causes)

rtal Asphyxia (10%)

Prematurity

Cardiovascular abnormalities
Pulmonary malformations
Neurologic abnormalities
Severe infections

Bleeding, shock

Generally, risk factors for perinatal asphyxia can be classified as:

o0 o

Impairment of maternal oxygenation
Decreased blood flow from mother to placenta
Decreased blood flow from placenta to fetus
Increased fetal oxygen requirement

Pathophysiology: When there are factors, which result in low oxygen delivery to the newborn,
the initial response is increased respiratory rate followed by apnea. This is a critical time that
newborns would require drying and stimulation. If asphyxia is prolonged the following two
scenarios would happen.

Organ

Brief asphyxia: There is transient increase followed by a decrease in heart rate, elevation
of blood pressure and essentially, there will be redistribution of cardiac output. There will
be gasping respiration. This is followed by increased blood flow to brain, heart and
adrenal glands, which is referred to as DIVING REFLEX.

Prolonged asphyxia: It leads to decreased blood flow with further compromisation of the
heart cascaded by hypotension and increased anaerobic metabolism in the brain.
Decreased cerebral flow with anaerobic metabolism later complicates energy failure,
increased glucose metabolism and ATP depletion. The final outcome is diffuse cortical
and sub cortical injury.

manifestations of perinatal asphyxia

Central Nervous System Manifestations (28%)

Hypoxic Ischemic Encephalopathy: It is encephalopathy caused by hypoxic- ischemic
mechanism as underlying cause for the encephalopathy.
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Table 13: Clinical spectrums of HIE includes mild, moderate or severe according to

Saranat stages of HIE

SIGNS STAGE 1 STAGE 2 STAGE 3
Level of consciousness | Hyper alert Lethargic Stuporous, coma
Muscle tone Normal Hypotonic Flaccid
Posture Normal Flexion Decerebrate
Tendon reflexes/clonus | Hyperactive Hyperactive Absent
Myoclonus Present Present Absent
Moro reflex Strong Weak Absent
Pupils Mydriasis Miosis Unequal, poor light

reflex
Seizures None Common Decerebration
: Low voltage .

Electroencephalographic Normal changing t% seizure Burst suppression to

findings

activity

isoelectric

<24 hr if progresses;

Duration otherwise, may 24 hr-14 days Days to weeks
remain normal
Outcome Good Variable Death, severe deficits

Clinical manifestations other than CNS

Renal failure: Oliguria (< 0.5ml/kg/hr
Respiratory distress,

Tachycardia

Cardiomegaly

Hepatomegaly

Shock

Necrotizing enterocolitis /Bloody stool
Hypoglycemia

Hypocalcemia

Laboratory evaluation

CBC

RBS

Urine analysis
Stool for blood
Renal function
Liver function test
Echocardiography as needed
Serum electrolytes,
EEG

CXR

Brain imaging
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Management of asphyxia in the newborn

I. Perinatal management of high risk pregnancies and early detection of fetal hypoxia
I1. Neonatal resuscitation

Neonatal resuscitation means to revive or restore life to a baby.
Basic steps in resuscitation

The diagram below illustrates the relationship between resuscitation procedures and the number
of newly born babies who need them. At the top are the procedures needed by all newborns. At

the bottom are procedures needed by very few.

Aﬂ%

Always Assess baby ’'sresponse at birth
needed
Dry, warm, clear airway, and
stimulate
Needed less Ventilation
frequently \ Ragand Mask 10-15%

Rarely Needed

Chest
Compressions

1%

Figure 22: Steps in resuscitation

Risk factors associated with need for resuscitation

Maternal Risk Factors before Labor
Pre-eclampsia and eclampsia

Maternal infection (HIV, STD, Malaria)
Premature rupture of membranes
Post-term gestation

Maternal diabetes

Anemia

Risk Factors during Labor

Foul smelling amniotic fluid

Prolonged rupture of membranes

(>18 hours before delivery)

Prolonged labor (>24 hours)

Fetal bradycardia (slowing of heart rate)
Meconium

previous fetal or neonatal death
Multiple gestation

Diminished fetal activity

bleeding in second or third trimester
Age <16 or >35 years

No prenatal care

unusual vaginal bleeding before delivery
precipitous labor

Shoulder dystocia

Prolapsed cord

Forceps or vacuum-assisted delivery
Narcotics administered to mother



Maternal complications are often unpredictable, but newborn complications are usually predictable
based on these factors. Therefore, it is usually possible to anticipate and prepare for resuscitation.

Neonatal resuscitation action plan

Neonatal resuscitation can be done using the action plan developed by WHO, the action plan is
shown in the algorithm below.

Neonatal Resuscitation Flowchart

» Dry the infant immediately with a clean cloth.
» Keep warm by skin-to-skin contact and
covered.
Vv
A Lookfor m Breathing orcrying .
M Good muscle tone or vigorous L} (352222;::?1)
movements .
\l, No
X » Stimulate by rubbing the back 2 to 3 times. Breathing  Routine care and
» Suction only if had meconium stained liquor H closely observe
or the mouth or nose is full of secretions. breathing
X \l, Not breathing, or gasping
» CALL FOR HELP. ’
» Transfer to newborn resuscitation area. B”-’a”l’l’”y Observe closely
» Position the head/neck slightly extended. # Feanbnuss o
» Start positive pressure ventilation with mask Breathe ol
and self-inflating bag within 1 min of birth.2
B » Make sure the chest is moving adequately.
4 ), Arterso-60s IfHR
Check the heart rate (HR) with a stethoscope. M » Chest compres-
\l/ If HR = 60/min sions until HR
= 100/min (see
figure on p. 48)
®m HR 60-100/min: = HR > 100/min: » Give higher
» Take ventilation » Continue to ventilate oxygen
corrective steps. at 40 breaths per concentration.
» Continue to min. ® If HR remains
ventilate at » Every 1-2 min stop at < 60/min,
40 breaths per to see if breathing consider:
C min. spontaneously. » Other ventilatory
» Consider » Stop ventilating support.
higher oxygen when respiratory » |V adrenaline.
concentration. rate is > 30 breaths » Refer where
» Suction, if per min. possible
necessary. » Give post M [fno HR for> 10
Reassess every resuscitation care. min or remains
1-2 min. < 60/min for 20
min, discontinue
ITHR
> 100/min
pa 3
<
2 Positive pressure ventilation should be initiated with air for infants with gestation > 32
weeks. For very preterm infants, it is preferable to start with 30% oxygen if possible.
A and B are basic resuscitation steps
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Post Resuscitation Care

Infants who require resuscitation are at risk for deterioration after their vital signs have returned
to normal. Once adequate ventilation and circulation has been established:

e Stop ventilation.

e Return to mother for skin-to-skin contact as soon as possible.

e Closely monitor breathing difficulties, signs of asphyxia and anticipate need for
further care.

Cessation of resuscitation

It is appropriate to consider discontinuing after effective resuscitation efforts if:

F.

e Infant is not breathing and heartbeat is not detectable beyond 10 min, stop
resuscitation.

e If no spontaneous breathing and heart rate remains below 60/min after 20 min of
effective resuscitation, discontinue active resuscitation.

e Record the event and explain to the mother or parents that the infant has died. Give
them the infant to hold if they so wish.

Postnatal management of asphyxia

Keep NPO (because of risk of necrotizing enterocolitis, it can be for 48 hours).

- Trophic feeding could be started when the neonate is passing meconium, clear gastric
content, normoactive bowel sound

Fluid Management- two third of the maintenance fluid (avoid both overload and inadequate

circulating volume)

Oxygenation it should be maintained in the normal range(Saturation between 90-95%)

Do not warm asphyxiated babies. Cooling therapy is the standard treatment for hypoxic

ischemic encephalopathy. However, it is not feasible in Ethiopian setup.

Correction of Metabolic States-

- Blood glucose has to be kept in the normal range. Hypoglycemia is often seen in
asphyxiated newborns. It increases energy deficit. It has to be treated with 2ml/kg of
10% dextrose 4ml/kg (in the presence of seizure) followed by maintenance.

- Hypocalcemia (can cause seizure and decreased cardiac contractility) administer 1-
2ml/kg of 10% calcium gluconate QID

Seizure Treatment (refer to the guideline on seizure treatment)

Parent counseling has to be the integral part of management!

Prognosis of HIE

- Stage | (mild HIE) 98- 100% of newborns will have a normal neurological outcome and
< 1% mortality

- Stage Il (moderate HIE) 20-37% of them die or have abnormal neurodevelopmental
outcome
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Perinatal Asphyxia Follow up chart

- Stage I11 (Severe HIE) death is more likely survivors would have one or more major
neurodevelopmental disability such as Cerebral palsy, intellectual disability, visual
impairment or epilepsy.

The very important thing is anticipation of complications and act accordingly.

Perinatal Asphyxia Follow up chart

Parameters

Dayl

Day?2

Day 3

PR

RR

TO

SO2

Wit

HC

Input

Output

Capillary refill

RBS

Urine analysis

Serum electrolyte

RFT

LFT

Gastric content

Bowel sound

Bloody stool

Mental status

Neonatal reflexes

Motor tone

Seizure

Progressive patient
Assessment

Treatment plan
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Chapter 4: Thermoregulation
Course Objectives:
Neonatal thermoregulation

Newborn survival can be improved by prevention of excessive heat loss, which in turn reduces
their bodies’ need to perform heat-producing metabolic work.

After birth, newborns must adapt to the new and colder environment by metabolic production of
heat since they lack adequate muscular activity (shivering response).

Heat loss can be minimized by keeping newborns in thermoneutral environment, which is
defined as the narrow range of environmental temperature at which a given baby can maintain
normal body temperature with minimum calorie (oxygen) consumption.

The normal body temperature is between 36.5°C -37.5 °C. Hypothermia is defined as skin
(axillary) temperature less than 36.5°C.

In general, newborns are at risk of hypothermia because of their large surface area for small body
mass and premature and LBW babies in particular for the following reasons.
e Highly permeable skin which increases epidermal water loss
Deficient subcutaneous fat with less insulation
Deficient stores of brown fat
Immature central thermoregulation
Poor caloric intake
Poor oxygen consumption because of associated pulmonary problems

Newborns may lose heat by the following mechanisms
e Convection — where heat is lost from the skin to moving air.
e Radiation — where heat is dissipated from the baby to a colder object in the surrounding
like to the floor, wall or window.
e Conduction — where the baby loses heat to the surface on which he or she lies.
e Evaporation — major cause of heat loss immediately after birth where water is
evaporated from wet infants skin like evaporation from boiling water.
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Convection
Evaporation

Conduction

Figure 29: illustrating physical mechanisms of heat loss
Hypothermia
Classification

Based on its severity hypothermia could be:
e Mild (cold stress) = 36°C -36.4°C
e Moderate =32°C -35.9 °C and
e Severe (neonatal cold injury) < 32°C

Causes of hypothermia
e Cold environment/room
Wet or naked baby
Cold linen
Transportation without proper precaution
Procedures without thermal protection
Early bath
Sepsis
Prematurity
Hypoglycemia
Hypoxia
Congenital defects (gastroschisis, omphalocele, neural tube defects etc...)

Clinical manifestations

Bluish discoloration of extremities (acrocyanosis)

Cold and mottled extremities

Sluggish and inactive neonate

Unsatisfactory weight gain and slow increase in head size
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Newborns with severe hypothermia may present with

Hypoglycemia

Failure to suck

Bradycardia

Disseminated intravascular coagulation
Irregular and slow breathing

Shock

Prevention

Before delivery

Warm delivery room
Organize newborn corner with adequate heat source

At delivery

Deliver the baby on mother’s abdomen

Dry the baby thoroughly immediately after birth and remove wet clothes.
Use cap to prevent significant heat loss through the scalp

Keep the newborn in skin to skin contact with the mother

Keep the newborn under pre heated radiant warmer — if need for resuscitation
Cover weighing scales with warm towel

Initiate early breast feeding

Subsequent care

Arrange appropriate transportation if needed including KMC
Postpone bathing (after 24 hours)

Warm hands and stethoscope before touching the baby

Do examination/resuscitation of the infant under the radiant warmer
Practice rooming in wards/post natal rooms

Keep the newborn away from windows and drafts

Continue breast feeding

General management

Identify and treat cause of hypothermia(disease process and environmental conditions)
Put hypothermic infants on KMC, in incubators or under radiant warmer.

Warm the new born slowly (see management of severe hypothermia)

Monitor axillary temperature every 30 minutes till newborn temperature becomes stable
Monitor environmental temperature

Management of newborns with severe hypothermia

Warm the baby using a pre warmed radiant warmer.
Remove cold or wet cloths.
Cover the baby with warm clothes and hat.
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Treat for sepsis ,if present

Measure blood glucose and treat if hypoglycemic.

Keep 1V line under the radiant warmer to warm the fluid.

Measure the baby’s temperature every hour.

e If the baby’s temperature is increasing at least 0.5 °C per hour in the 1% three hours, re
warming is successful.

e Then measure the baby’s temperature every two hours.

e |f the baby’s temperature does not rise or is rising more slowly than 0.5 °C per hour,
check and reset temperature of the warmer.

e Once the baby’s temperature is normal , measure the temperature every three hours for 12
hours and then 12 hourly.

e Monitor for complications and manage accordingly

o Look for respiratory problems

Monitor vital signs

Monitor urine output

Monitor blood sugars

Look for signs multi organ failure

o O O O

Dangers of warmers
e Hyperthermia
e Dehydration
e Mask serious infections
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Kangaroo mother care (KMC)

At the end of this session the learner will be able to:

e Effectively support mothers and caretakers to practice kangaroo mother care (KMC) by
being able to

Define KMC

Describe KMC.

Identify babies eligible for KMC.

Explain and demonstrate steps of KMC.

Effectively support the feeding of babies and monitor growth of babies during KMC

What is KMC?

Kangaroo mother care consists of skin-to-skin care of babies (usually low birth weight or very
low birth weight). KMC also promotes early and exclusive breastfeeding, but may be used even
when babies are formula fed.

The cornerstones of KMC

Kangaroo Position

Dress the baby in a nappy and cap and place in an upright position against the mother’s bare
chest, between her breasts and inside her blouse. One may use a special garment, or one can tuck
the mother’s blouse under the baby or into her waistband. Cover both mother and baby with a
Gabi, blanket or jacket if it is cold. You too can be innovative.

Kangaroo Nutrition

Babies who are unable to suckle should be fed expressed breast milk via a nasogastric tube or
cup if they can swallow. Keep babies in the KMC position whilst being tube fed. Allow them to
try to suckle during the tube feed.
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In the KMC position, babies will declare themselves ready to suckle, as their rooting and
suckling reflexes become manifest. Once the baby is able to suckle, allow the baby to breast feed
on demand but at least every three hours.

Kangaroo Support

It is very important to explain and demonstrate to the mother until she is motivated and confident
to try the kangaroo position. Assist the mother with positioning and feeding, and give emotional
support. The concept should be explained to other family members (especially the maternal
grandmother), and they can also practice KMC (especially the father).

When to discharge from the hospital

Discharge when the baby has a sustained weight gain of at least 15 grams /kg /day. Bring the
baby back for follow up in the next few days to ensure that baby is well and growing. It is
advised practice to follow up KMC babies in a designated place.

Types of Kangaroo Mother Care

Intermittent KMC

This type of KMC is not done on a 24-hour basis but only for certain periods of the day. The
mother stays at home or within the hospital but comes to the neonatal unit to do KMC at
specified times; the newborn is left in an incubator for the remainder of the time. Intermittent
KMC is mostly used for very small and sick babies, and/or for mothers who do not want or are
not yet ready or able to practice continuous KMC. Examples include very LBW infants or
mothers who are recovering from surgery (e. g., C-section). Intermittent KMC can be practiced
while the baby is still in neonatal unit or delivery room . It is possible even with babies on
oxygen and IV therapy. Frequency is determined by how stable baby is. A common sense
approach is best.

Continuous KMC:

This is when KMC is practiced 24 hours every day (except for very short periods when the
mother has to bathe or attend to other personal needs) and requires support from family
members, including the husband. It is the ideal type of KMC for LBW babies. Continuous KMC
can be instituted once the baby is stable, suckling well and needs no additional care. The baby
can then be transferred to an adjoining KMC ward. Smaller babies may be able to go onto
continuous KMC if they are stable and do not require oxygen.

Where do we do continuous KMC?

The KMC ward should be in close proximity to the Neonatal unit and under the supervision of
the Neonatal staff, with 24-hour nursing coverage. The ward should be comfortable, homely and
warm but not heated. There should be no crib

Who can provide Kangaroo Mother Care?

e Everyone can provide KMC as long as they understand the method and are motivated to
practice it.
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e All those who want to assist the mother can practice KMC, such as grandmothers, sisters,
aunts, husbands, and even friends.

Duration of KMC

Both Intermittent KMC and Continuous KMC are practiced as long as possible until the baby
no longer tolerates the method. Babies ,who outgrow KMC, become restless and will usually try
to get out of the skin-to-skin position. Local KMC protocols may vary regarding the weight
when babies are discharged from KMC follow-up. It is important to note, however, that babies
should still be breastfed and kept warm even when KMC is no longer practiced.

How to practice kangaroo mother care

When to start KMC

KMC should be started when the small preterm or LBW baby is stable; otherwise it will have to
be delayed. Exactly when KMC can begin depends on the condition and status of the baby and
the mother. It is important, however, to encourage the mother to adopt KMC very early on.

Eligibility criteria for KMC

The following criteria should be used to decide whether a mother should begin KMC:
e The willingness of the mother to do KMC
e The baby should be in a stable condition:
v" No major illness present such as sepsis, pneumonia, meningitis, respiratory distress
and convulsions.
v’ Babies who have been started on antibiotics for suspected infection can start KMC as
soon as they are stable.
v Intermittent KMC can be used until the baby is fully stable.
e Babies under phototherapy may be evaluated to receive intermittent KMC.

Start KMC at your health facility or refer all LBW babies with a weight below 2000 grams to the
nearest health facility with KMC services or to a higher level of care.

Positioning of the mother and baby

In KMC the baby, wearing only a nappy, socks and a hat,
is held upright between the mother’s breasts in continuous
contact with her skin (skin-to- skin contact). The position
of the baby against the mother’s chest underneath the cloth
should secure the position of the baby’s head and neck.

Figure 31: Mother with baby in kangaroo position.
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The mother covers her baby with her own clothes and an additional blanket or shawl to cover the
baby. While resting, the mother should be in a comfortable, moderately inclined position at
about a 30-degree angle, supported with pillows to keep her comfortable.

When the mother walks around, the baby is still kept upright by a cloth. It is important that the
nappy is changed soon after wetting or soiling, not only for the comfort of mother and baby but
to reduce the body’s heat loss.

Keeping the baby in the KMC position can be demanding for the mother, as continuous KMC
practice is a tiring job. To assist the mother when she is tired or is attending to personal needs
such as bathing, other family members (such as husbands, grandmothers, mothers-in-law, or
older siblings) can be taught how to care for the baby in the kangaroo position so they can give
the mother relief when necessary.

Steps in positioning the baby for KMC:

Dress the baby in socks, a nappy, and a cap.

Place the baby between the mother’s breasts.

Secure the baby on to the mother’s chest with a cloth

Put a blanket or a shawl on top for additional warmth.

Instruct the mother to put on a front-opened top: a top that opens at the front to allow the face, chest,

abdomen, arms and legs of the baby to remain in continuous skin-to-skin contact with the mother’s

chest and abdomen.

6. Instruct the mother to keep the baby upright when walking or sitting.

7. Advise the mother to have the baby in continuous skin-to-skin contact 24 hours a day (or less in the
case of intermittent KMC).

8. Advise the mother to sleep in a half-sitting position in order to maintain the baby in a vertical

position.

ok~ owbdE

Figure 32: Position the baby for KMC.

(Mustration adapted from Home Based
Life Saving Skills - Baby Information.
Buffington, Sibley, Beck and Armbruster.
2004. American College of Nurse-Midwives.
ISBN 0-914324-09-8.)
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Figure 33: Securely wrap the baby with a cloth tied around the mother. (lllustration adapted
from Home Based Life Saving Skills - Baby Information. Buffington, Sibley, Beck and
Armbruster. 2004. American College of Nurse-Midwives. ISBN 0-914324-09-8.)

Daily routine of a KMC Ward

Babies should be weighed daily, and feeds adjusted according to weight gain. If not yet
breastfeeding on demand, they should receive 175ml/kg/day of expressed breast milk, in 8 feeds
3 hourly.

Babies on oxygen should have their oxygen saturation monitored 3 hourly.

Discharge from KMC position

Discharge from the kangaroo positions is usually determined by the babies themselves. When
babies are about 40 weeks post menstrual or when their weight is about 2500 grams whichever
comes first babies will not be comfortable in kangaroo position and moves a lot to indicate that
they no more need the position. Then the health worker or the mother needs to discharge the
baby from the kangaroo position by then.

Hyperthermia
It is less frequently seen when compared with hypothermia. It occurs when axillary temperature
is above 37.5°C.

Causes

e High environmental temperature
Dehydration
Infection
CNS dysfunction and
Medications
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Signs of hyperthermia
e The newborn will be tachypneic
e EXxcessive sweating
e Flushed, bright and pink skin

When environmental temperature is the cause of hyperthermia, the trunk, extremities will have
the same temperature, and the infant appears pink/vasodilated. But infants with sepsis are often
vasoconstricted and the extremities are 2°C to 3°C colder than the trunk.

When high environmental temperature is suspected as a cause of fever, adjust room temperature,
dress them with suitable clothing, expose them to room temperature or immerse them in tepid
water and measure temperature.

Management
Initiate early and frequent breast feeding

e Keep the baby away from source of excessive heat

e Remove extra cloths

e Look for possible causes including infections and treat accordingly.
N.B

e Do not use antipyretics as initial treatment.
e Do not rash to start antibiotics before ruling out other causes
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Chapter 5: Prematurity

Learning Objectives

At the end of this session, the participants should be able to:

e Define prematurity

Recall the challenges faced after delivery

Identify risk factors for premature delivery and
Recognize common problems in preterm newborns

Definition: A newborn delivered before a gestational age of completed 37 weeks (259 days).

Premature newborns have many physiologic challenges when adapting to the extra uterine
environment. They additionally have a higher morbidity and mortality when compared to full
term (37-42 Gestational Weeks) newborns. Preterm delivery accounts for 75-80% of all neonatal
morbidity and mortality.

Causes: prematurity is associated with the following conditions —

Low socioeconomic status

Acute or chronic maternal illnesses

Multiple pregnancy

Maternal age less than 20 or greater than 35

Obstetrics factors (hypertensive disorders, Antepartum hemorrhage, cervical
incompetence, uterine anomalies)

Maternal physical stress

Trauma

Common Problems of Prematurity

Most of the problems of prematurity are related to difficulty in extra uterine adaptation due to
immaturity of organ systems. Common problems as follows:

1.

Respiratory
A. Respiratory distress syndrome (RDS)

B. Apnea of prematurity
Neurologic
A. Respiratory center depression
B. Intra cranial hemorrhage
Cardiovascular
A. Hypotension (due to hypovolemia, sepsis, cardiac problems)
B. Patent ductus arteriosus (PDA)
Hematologic
A. Anemia
B. Hyperbilirubinemia
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5. Nutritional and Gastrointestinal
A. Content, amount and route of feeding problem
B. Necrotizing enterocolitis (NEC)
6. Metabolic
A. Hypo or hyperglycemia
B. Fluid and electrolyte imbalance
7. Renal — low glomerular filtration rate and inability to handle water and solute loads
8. Temperature regulation
9. Immunologic — immature immune defenses
10. Ophthalmologic — retinopathy of prematurity (ROP)

Hyaline membrane disease (RDS type 1)

Primarily, it is caused by immaturity of the lung (lack of adequate surfactant substance, which
prevents collapse of alveoli at the end of expiration).

Epidemiology

Most cases of hyaline membrane disease occur in babies born before 37 weeks of gestation.
Incidence is inversely related to gestational age and birth weight. It is uncommon in full term
babies. The incidence based on gestational age is as follows:

e Less than 28 weeks 60 — 80%,

o 32-36 weeks 15-35% in

e >37 weeks 5%.
Uncomplicated course characterized by peak severity at 1-3 days. Onset of recovery is at 72 hrs.

Risk factors:

e Low gestational age, low birth weight, Male predominance, maternal diabetes, perinatal
asphyxia, elective caesarian section

Clinical manifestations

e Respiratory distress (Grunting, flaring, retraction, tachypnea)
e Auscultatory findings — markedly decreased air entry bilaterally
e Cyanosis

Investigation
e CBC, chest X-ray, if possible blood gas analysis, septic work up, oxygen saturation
Prevention

e Antenatal corticosteroids (at least 24-48 hrs before delivery) given to pregnant women <
34 weeks of gestational period
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e Prevention of preterm delivery

Management

e Nasal CPAP with continuous monitoring (see Neonatal Procedure)
e Fluid and metabolic management
e Surfactant substance administration

Complication and Prognosis

e Air leaks (pneumothorax, pneumomediastinum)
e Intracranial bleeding, pulmonary hemorrhage

e Bronchopulmonary dysplasia

e Retinopathy of prematurity
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APNEA

It is a disorder of respiratory control characterized by absence of air flow for >20 seconds or less
than that if it is accompanied by bradycardia (heart rate <100/min) or cyanosis. It is classified in
to three types:

1. Central —no airflow, no respiratory efforts

2. Obstructive — no airflow, despite respiratory efforts

3. Mixed — often begins as central and later becomes obstructive

It commonly occurs in premature newborns due to immaturity of brain functions and generally
begins 1 or 2 days after birth. In term newborns, it occurs in association with serious identifiable
causes.

Etiology
e Prematurity, infection, metabolic abnormalities
e Hypoxemia, anemia, hypo or hyperthermia
e Gastroesophageal reflux
e Upper airway malformations (TEF)

Prevention

e Maintain normal hematocrit, electrolytes and PaO2
e Avoid neck flexion and abdominal distension
e Kangaroo Mother Care (KMC)

Management

e Methylxanthines
o Aminophylline
- Loading dose 8mg/kg IV infusion over 30 minutes.
- Maintenance — 1.5 to 3mg/kg IV every 8 to 12 hours.
o Caffeine — loading dose 20 to 25mg/kg IV Slow Push every 24 hrs
CPAP
Kangaroo mother care
Maintain normal hematocrit, electrolytes and PaO,
Avoid neck flexion and abdominal distension
Treat underlying etiology
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Necrotizing Enterocolitis (NEC)

NEC is an acute intestinal necrosis syndrome of unknown etiology. Prematurity is the single
greatest risk factor. It is a most common serious surgical disorder among newborns and is a
significant cause of neonatal morbidity and mortality. Premature newborns tend to get NEC later
compared with full terms. The most commonly affected part is the terminal ileum and proximal
colon parts of intestine.

Commonly the onset of NEC is related with gestational age and is as follows:
e In <31 weeks onset is 23" day
e >31 weeks — 11 days
e Full term — 3" day

Risk Factors

It has multifactorial associations listed as follows the final result being activation of an
inflammatory cascade:
e Feeding (Trophic phase should always be considered)
e Prematurity: immature host defense, immature regulation of circulation
e Formula feeding: 90 to 95% affected neonates had been fed formula, decreased risk with
breast milk
e Intestinal ischemia
e Abnormal bacterial colonization: reduced number of bacterial species after antibiotic
therapy

Clinical manifestations

e Abdominal distention, feeding intolerance, vomiting, blood in stool, loose stools,
abdominal wall erythema, systemic instability

Investigations

CBC (Leucopenia, thrombocytopenia )
Serum Electrolytes (Hyponatremia, hypokalemia, metabolic acidosis)
Disseminated intravascular coagulopathy (DIC)
Glucose instability
Plain abdominal X-ray (prone with lateral or decubitus)
o Pneumatosis intestinalis, dilated loops, thickened bowel wall, ileus,
pneumoperitoneum
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Management of NEC (Refer table below)

Table 11: Management of NEC

Bell staging | Diagnosis Management (usual attention to respiratory,
criteria cardiovascular and hematologic resuscitation
presumed)
Stage | Clinical signs and e NPO with IV fluids
(suspect) symptoms e Nasogastric drainage
Non-diagnostic e CBC, electroly