


BLACKWELL'S 
[IJ ~I •] #41 il!t il•IIJ ~I •JCIIII ~I [!fi1 .. 'A [#t: I #iii =t1 

Blackwell 
Science 

PHARMACOLOGY, 
3E 

VIKAS BHUSHAN, MD 
University of California, San Francisco, Class of 1991 
Series Editor, Diagnostic Radiologist 

VISHAL PALL, MBBS 
Government Medical College, Chandigarh, ]ndia, Class of 1996 

Series Editor, U. ofTcxa'S, Galveston. Resident in lmernal Medicine & 
Preventive Medicine 

TAOLE, MD 
University of California, San Frnncisco, Class of 1996 

HOANG N GUYEN, MD, MBA 
Northwestern University, Class of 2001 



CONTRIBUTORS 
Abby Geltemeyer, MD 
University of Texas, Houston, Residem in Medicine/ Pediatrics 

Jose M. Fierro, MD 
La Salle University, Mexico City 

Mae Sheikh-Ali, MD 
University of Damascus, Syria, Class of 1999 

KrisAlden 
University of Illinois- Chicago, Medical Scientist Training Program 

Vipal Soni, MD 
UClA School of Medicine, Class of 1999 

FACULTY REVIEWER 
Bertram Katzung, MD, PHD 
Professor Emerilus ofPhannacology, UCSF School of Medicine 

• 



"2002 b1 Blacl.\\ell Science, !J1c 

Editorial Offices: 

Conunc:rre Plan·. 350 Main Street, \!alden. 

l\l<i.'>Mthu.-cu.s 02118, L'S.-\ 

o,nt·v Mcood. O>.Jord OX2 OEL. tngland 

25 John ~treet. London WCJ N 2B~. EnKLllld 

23 Aimlie Place. Edinburgh EH3 6AJ, Scothllld 

54 Uni\'t·r~ity Succi, Carlton, Vktoria 3053, 

1\u~tnilia 

Other Editorial Offices: 

Blarl..\\dl Wi"eii!>Chafts-\'e rlag Gmbll, 

Klll furo.tcndanun 57, 10707 Berhn. Ge1n1.1nv 

BI.ICI.\\l·ll Sci~·ncc 1\K. \IG Kodenmacho Building. 

7-10 "odc•umacho Nihombashi, Chuo-J..u. 

Tokm 101,Japau 

I<M<l St.\1(' llntwrsity Press. \ Blackw!.'ll Scienn .. 

Cumpa111. 2 121 S. State Avenue, Ame~. Iowa 

5001+-8300, USA 

Dl~tributors: 

f'llf A l/11?7tfl I 

Blacl..wdl Publishing 

cl u Ali)C 

P.O. Iw>.20 

50 Winter Spon Lme 

\\'illi\lun. \ ' r 05495-<1020 

(Telcplwm.• orders: 800-216-2522; 
fax orders' 802~64-7626) 

Au1tmlw 

f\b~k1wll Snc•nce Pry, Ltrl. 

54 UniversitY Su·l'cl 
C .. adll>n, Victoria 3053 

(Tclephww orders: 03-9347-0300: 

fa>. mde~: 03-9349-3016) 
Outru/, lhr t\mnuas a11d <\u5/ralia 

Blackwc·ll Scit'nc<'. Ltd. 

cl n M.1r.10n Book Scr.ice~. Ltd. 
P.O. nu, 269 
i\b111Kd011 

Ox on OX I 4 IYl\ 

England 

(Tck•ph nne nrcler..: 14-01235-465500; 

fax ordc•r,: 4.J-0 1235-465555) 

AII1 ights r e~ened No pan of this hook mav lw 

rcpl(xluccd rn anv form or bv anv elect mill( or 

mcchamc-al nwan\, mcluding mh>nnat1un 'WI age 

and retrit'\al '''L<'m,, ";thom JX"n111'-\iun in ''riling 

from dw publbhcr. l'xcept bv a rc:vit•wer "lw rna\ 

quutl' hnd P·"'agcs in a re1;ew. 

Acquisitions: L;n1ra Dt>\oung 

Dcvelopmcm: \nw '\;unhrnck 

Production: Lorna Hmrl and Shawn Girsberger 

ManufacLUring: U,,1 Flanagan 

Marketing Manager· 1\..:tthleen Mulcahy 

Cover design bv Le~lil· Hotimcs 

Interior design by Shawn Girsberger 
Typeset by Tech 13ooks 

Printed ann hound In Capi tal City Press 

Blackwell's Underground Clinical Vignettes: 

Pharmacology, 3e 
ISB:'\ 0-632.(l1557-l 

Primed in t11e Uniwcl 'italt'~ of \merica 
02 03 04 05 5 4 3 2 I 

The Biacl.wctl Sc1cllce logo is a trade mark of 

.Blackwell Science Lid. , registered at the United 

Kingdom Tr.odc Mark' Rc1,<i~try 

Library of Congress Cataloging-in-Publication Data 

Bhushan. Vil.as. 

Blackwell's underground clinic-.tl ,;gneues. 

Pharmacology I alllhOI, Vika.s Shushan. - 3rd ed. 
p. : em.- ( L, ndcrgmunrl clinical vigneues) 

Re,. ed. of: Pharmawlogy I \'ikas Shushan ... [et al.]. 
c 1999. ISBN 0-632-04557-1 (pbk. ) 

I. Phannacolog\ - Case studies. 2. Plwsicians
Liceru.e~- United St.IIC~- Examinations 

Swdy guide~. 

[Dl\TJ..M: I. Pharmaculogy- Ca.sc Report. 
2. Phammcolugy- J>roblems ;md Exercises. QV 18.2 

B575b !W02] I. Title· Unrlerj.,'Tound clinical vi.gneues. 
PharmacuiOg). II. Title: Pharmac-ology. 

111. Phannacolog\. IV Tide \'. Serlcs. 
!u.130 l . 8465 2002 
615' .1'076-dc21 

2001004930 



• 

Notice 

The authors of thi~ volume have takcn care that the inlormation contained hereiu i~ accurate and compati· 

bk with the ~tandards gcncrallv a<·cepted at the time of publication. \lc:,enheless, it ;, dinicult to emun: 

that all the infoml<tUon given ;, cnln d~ accurate for .til cucumsrance,. The publisher ,md authors do not 
guar.uttce the comcn~>o of tbb boo).. and di>clairn any liability. los.-., 01 damag<" incurred <h a consequence. 
dirt>ctly or intlirculy. of the u•c and application of any uf the coment> of thi; volume . 



CONTENTS 

Acknowledgments x 
Preface to the 3rd Edition xiii 
How to Use This Book xvi 
Abbreviations xvii 

Cardiology 

Dermatology 

Endocrinology 

Gastroenterology 

Hematology/Oncology 

Amiodarone Side Effects 0 
Beta-Blocker Overdose 1f1 
Captopril Side Effects Ill 
Digitalis Intoxication 131 
Lidocaine Toxicity Ill 
Methyldopa Side Effects Ill 
Niacin Side Effects D 
Nitrate Exposure Ill 
Nitroglycerin Tolerance Ill 
Quinidine Side Effects DJ 
Verapamil Side Effects m 
Stevens-Johnson Syndrome lfJ 
Vitamin A Toxicity 01 
Anabolic Steroid Abuse m 
Cushing's Syndrome-Iatrogenic 11J 
Diethylstilbestrol (DES) Exposure Ill 
Insulin Overdose ID 
Oral Contraceptive Side Effects 1m 
Osteoporosis Prophylaxis-Hormonal 1m 
Osteoporosis Prophylaxis-Nonhormonal fl!1 
Osteoporotic Fracture-Bisphosphonates f:D 
Testosterone Deficiency flJ 
Alternative Pharmacotherapy liJ 
Anorectic/ Anti-obesity Agents fD 
Appetite Stimulants-MegestroljTHC f&l 
Cimetidine Side Effects 6iJ 
Hemorrhagic Gastritis-Drug-induced fll 
Hepatitis-Halothane 63 
Hepatitis-INH 6) 
Laxative Abuse 11!1 
Pseudomembranous Colitis m 
Reye' s Syndrome lfJ 
Aniline Dye Carcinogenicity IIJ 
Bleomycin Toxicity 19 
Cisplatin Side Effects BJ 
Cyclophosphamide Side Effects III 
Doxorubicin Cardiotoxicity ID 



Heparin Overdose m 
Iron Overdose m 
Methotrexate Toxicity 1m 
Warfarin Interactions Ill 
Warfarin Toxicity m 

Immunology Cyclosporine Side Effects m 
Interferon Use m 

Infectious Disease Amphotericin B Toxicity m 
Chloramphenicol Side Effects m 
Chloroquine Toxicity m 
Drug Resistance m 
Fluoroquinolone Side Effects Em 
Gentamicin Side Effects 1m 
Ketoconazole Side Effects m 
Penicillin Allergic Reaction m 
Rifampin Side Effects Ill 
Tamiflu (Oseltamivir) Therapy ID 
Tetracycline Rash m 
Zidovudine Toxicity m 

Nephrology/Urology Loop Diuretic Side Effects ID 
Ren.al Papillary Necrosis m 
Thiazide Side Effects l:tJ 
Tubulointerstitial Disease-
Drug-induced rm 
Viagra (Sildenafil) Therapy m 

Neurology Amantadine Toxicity m 
Anticonvulsant Osteomalacia m 
Carbamazepine Side Effects m 
Fetal Alcohol Syndrome m 
Ketamine Side Effects m 
Levodopa Side Effects m 
Malignant Hyperthermia m 
Parkinson's Disease- MPTP-induced m 
Phenytoin Overdose tm 

Orthopedics COX-II Inhibitors m 
Psychopharmacology Amphetamine Abuse m 

Amphetamine Withdrawal Iii 
Barbiturate Intoxication fB 
Caffeine Intoxication m 
Cannabis Intoxication 11:1 
Clozapine Toxicity ID 
Cocaine Abuse m 
Cocaine Withdrawal m 
Heroin Overdose 1m 

• 



Lithium Side Effects m 
MAO-SSRI Interaction m 
MAO Inhibitor Hypertensive Crisis m 
Neuroleptic Malignant Syndrome m 
Nicotine Withdrawal m 
Opiate Withdrawal Ill 
Tardive Dyskinesia m 
Thioridazine Side Effects m . 
Tricyclic Antidepressant Overdose m 

Pulmonary Asthma-Severe Acute 1m 
Rheumatology Drug-induced Lupus m 
Toxicology Acetaminophen Overdose m 

Aflatoxin Carcinogenicity m 
Aluminum Toxicity m 
Ammonia Overdose m 
Arsenic Poisoning m 
Cyanide Poisoning m 
Didanosine Toxicity 1m) 
Ethylene Glycol Ingestion m 
Ipecac Toxicity mE 
Lead Poisoning miJ 
Mercury Poisoning mE 
Methanol Poisoning mE 
Mushroom Poisoning om 
Nevirapine Therapy ID 
NSAID Toxicity mE 
NSAID-induced Qualitative 
Platelet Disorder om 
OPC Poisoning mEl 
Protease Inhibitor Side Effects mE 
Salicylate Toxicity 1m 
Thalidomide Exposure Jill 



ACKNOWLEDGMENTS 

Throughout the production of this book, we have had the sup
port of many friends and colleagues. Special thanks to our sup
port team including An u Gupta, Andrea Fellows, Anastasia 
Anderson, Srishti Gupta. Mona Pall, .Jonathan Kirsch and Chirag 
Amin. For prior contributions we thank Gianni Le Nguyen, 
Tanm Mathw·, Alex Gtimm, Sonia Santos and Elizabeth 
Sanders. 

We have enjoyed working with a world-class international pub
lishing group at Blackwell Science, including Laura DeYoung, 
Am)· Nuttbrock, Lisa Flanagan, Shawn Girsberger, Lorna Hind 
and Gordon Tibbitts. For help wilh securing images for the 
entire series we also lhank Lee Martin, Kristopher Jones, Tina 
Panizzi and Peter Anderson at the University of Alabama, lhe 
Armed Forces Institute of Pathology, and many of our fellow 
Black·well Science authors. 

For submitting comments, corrections, editing, proofreading, 
and assistance across all of the vignette titles in all editions, we 
collectively thank: 

Tara Adamovich, Carolyn Alexander, Kris Alden, Henry E. 
Aryan, Lynman Bacolor, Natalie Baneneva, Dean Bartholomew, 
Debashish Behe1-a, Sumit Bhatia, Sanjay Bindra, Dave Brinton, 
Julianne Brown, Alexander Brownie, Tamara Callahan, David 
Canes, Bryan Casey, Aaron Caughey, Hebert Chen, Jonathan 
Cheng, Arnold Cheung, Am old Chin, Simion Chiosea, Yoon 
Cho, Samuel Chw,g, Gretchen Conant, Vladimir Coric, 
Cluistopher Cosgrove, Ronald Cowan. Karekin R. Cunningham, 
A. Sean Dalley, Rama Dandamudi, Sunil Oas. Ryan Armando 
Dave, j ohn David, Emmanuel de Ia Cruz, Roben DeMello, 
Navncet Dhillon, Sharmila Dissanaikc, David Donson , Adolf 
Etchegaray, Alea Eusebio, Priscilla A. Fr-a.se, David Frenz, Kristin 
Gaumer, Yohannes Gebreegziabher, Anil Gehi, Tony George, 
L.M. Gotanco, Pam! Goyal. Alex G1imm, R~eev Gupta, Ahmad 
Halim, Sue Hall, David Hasselbacher, Tamt-a Heimert, Michelle 
Higley, Dan Hoit, Ericjackson, Tim jackson, Sundarjayat-aman, 
Pci-Ni jone. Aarchanjoshi, Rajni K.Jutla, Faiyaz Kapadi, Seth 
Karp, AaronS. Kesselheim, Sana Khan, Andrew Pin-wei Ko, 
Francis Kong, Paul Konitzky, WarrenS. K.rackov, Be~a111in H.S. 
Lau, Ann LaCasce, Connie Lee, Scott Lee, Guillermo Lehmann, 
Kevin Leung. Paul Levett. Warren Levinson, Eric Ley, Ken Lin, 



Pavel Lobanov,J. Mark Maddox, Aram Mardian, Sa,nir Mehta, 
Gil Melmed,Joe Messina, Roben Mosca, Michael Murphy, Vivek 
Nandkami, Siva Naraynan, Carvell Nguyen, Linh Nguyen, 
Deanna Nobleza, Craig Nodurft, George Noumi, Darin T. 
Okuda, Adam L. Palance, Paul Pamphrus,Jinha Park, Sonny 
Patel, Ricardo Pietrobon, Riv-aL. Rahl, Aashita Randeria, 
Rachan Reddy, Beatriu Reig, Marilou Reycs, Jeremy Richmon, 
Tai Roe, Rick Roller, Rajiv Roy, Diego Ruiz, Anthony Russell, 
Sanjay Sahgal, Urmimala Sarkar,John Schilling, Isabell Schmitt, 
Daren Schuhmacher, Sonal Shah, Fadi Abu Shahin, Mae Sheikh
Ali, Edie Shen,justin Smith, john Stulak, Lillian Su,.Julie 
Sundaram, Rita Suri, Seth Sweetser, Antonio Talaycro, Me1;ta 
Tan, Mark Tanaka, Eric Taylor, jess Thompson, Tndi Trehan, 
Raymond Turner, Okafo Uchenna, Eric Uyguanco, Richa 
Varma, John Wages, Alan Wang, Eunice Wang, Andy Weiss, Amy 
Williams, Brian Yang, Hany Zaky, Ashraf Zaman and David Zipf. 

For generously contributing images to the entire Underground 
Clinical Vignette Step 1 series, we collect.ively thank the staff at 
Blackwell Science in Oxford, Boston, and Berlin as well as: 

• Axford, J. Nfedicine. Osney Mead: Blackwell Science Ltd, 1996. 
Figures 2.14, 2.15, 2.16, 2.27, 2.28, 2.31, 2.35. 2.36, 2.38. 2.43, 
2.65a, 2.65b, 2.65c, 2.103b, 2.105b, 3.20b, 3.21, 8.27, 8.27b, 
8.77b, 8.77c, 10.81b, 10.96a, 12.28a, 14.6, 14.16, 14.50. 

• Bannister B, Begg N, Gillespie S. Infectious Disease, 2"4 EditiO'YI. 
Osney Mead: Blackwell Science Ltd, 2000. Figures 2.8, 3.4, 
5.28, 18.10, W5.32, W5.6. 

• Berg D. Advanced Clinical Skills and Physical Diagnosis. 
Blackwell Science LLd., 1999. Figures 7.10, 7.12, 7.13, 7.2, 7.3, 
7.7, 7.8, 7.9, 8.1, 8.2, 8.4, 8.5, 9.2. 10.2, 11.3, 11.5,12.6. 

• Cuschieri A, Hennessy TPJ, Greenhalgh RM, Rowley DA, 
Grace PA. Cliniml Surgery. Osney Mead: Blackwell Science 
Lld. 1996. Figures 13.19, 18.22,18.33. 

• Gillespie SH, Bamford K. Mediral J'vlirrobiology and Infection at rt 
Gl.ante. Osney Mead: Blackwell Science Lld, 2000. Figures 20. 23. 

• Ginsberg L. Lecture Notes on Neurology, 7'~. Edition Osney Mead: 
Blackwell Science Ltd, 1999. Figures 12.3, 18.3, 18.3b. 

• Elliotl T, Hastings M, Desselberger U. Lecl1t't-e Notes on Medical 
lvticrobiology, J•d Edition. Osney Mead: Blackwell Science Ltd, 
1997. Figures 2, 5, 7, 8, 9, 11, 12, 14, 15, 16, 17, 19, 20, 25, 26, 
27, 29,30,34, 35,52. 



• 

• Mehta AB, Hoffbrand AV. Haemalology a/ a Glance. Osney 
Mead: Blackwell Science Ltd, 2000. Figures 22.1, 22.2, 22.3. 

Please let us know if your name has been missed or misspelled 
and we will be happy to make the update in the next edition . 



PREFACE TO THE 3RD EDITION 

We were very pleased wilh the overwhelmingly positive student 
feedback for the 2nd edition of our Underground Clinical Vignettes 
series. Well over 100,000 copies of the UCV books are in print 
and have been used by students all over the world. 

Over the last two years we have accumulated and incorporated 
over a thousand "updates" and improvements suggested by you, 
our readers, including: 

• many additions of specific boards and wards testable content 

• deletions of redundant and overlapping cases 

• reordering and reor ganization of all cases in both series 

• a new master index by case name in each Atlas 

• correction of a few factual errors 

• diagnosis and treatment updates 

• addition of 5-20 new cases in every book 

• and the addition of clinical exam photographs \vithin UCV

Anatorny. 

And most importan l of all, lhe third edition sets now include 
nvo brand new COLOR ATLAS supplements, one for each 
Clinical Vignette series. 

• The UCV-Basir Science Color Atlas (Step 1) includes over 250 
color plates, divided into gross pathology, microscopic pathol
ogy (histology), hematology, and microbiology (smears). 

• The UCV-Clinical Science Color Atlas (Step 2) has over 125 color 
plates, including patient images, dermatology, and fundus
copy. 

Each atlas image is descriptively captioned and linked to its cor
responding Step 1 case, Step 2 case, and/ or Step 2 Mini Case. 
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How Atlas Links Work: 

Step 1 Book Codes are: A = Anatomy 
115 = Bt'hmioral Science 

BC = Biochemistry 
M 1 =Microbiology, Vol. I 
1\12 = Microbiology. Vol. ll 
PI =Pathophysiology, Vol. I 
P2 = Pathophysiology. Vol. 11 

P~ = Pathophvsiologv. Vol. IT! 

Step 2 Book Codes are: ER= Emergency Medicine 
JMI = Tmernal Medicine, Vol. T 
1M2= Internal Medicine. Vol. 11 

NEU = Neurology 
OB=OB/ GVN 
PED = Pediatrics 
SUR = Surgery 
PSY = Psychiatry 
MC = Mini Case PH \=lo~ ;••m~• !\ 

! i lr f '·l I M-P3·032A 

/ 
Indicates Type of Image: H = Hematology 

~35A, ER-0358 

Indicates UCVl or UCV2 Series 
M = Microbiolog} 
PC = Gross Pathology 
PM= l\·1iCl'oscopic Pathology 

• If the Case number (032, 035, etc.) is not followed by a letter, 

then there is only one image. Otherwise A, B, C, D indicate 

up lO 4 images. 

Bold Faced Links: In order to give you access to the largest 
number of images possible, we have chosen to cross link the 
Step 1 and 2 seties. 

• If the link is bold-faced this indicates that the link is direct 
(i.e., Step l Case with the Basic Science Step l Atlas link). 

• If the link is not bold-faced this indicates that the link is indi
rect (Step 1 case with Clinical Science Step 2 Atlas link or vice 
versa). 

We have also implemented a few stntctural changes upon your 

request: 

• Each current and future edition of our popular First Aid for 
the USMLE Step 1 (Appleton & Lange/McGraw-Hill) and First 
Aid for lite USMLE Step 2 (Appleton & Lange/ McGraw-Hill) 
book will be linked to the corresponding UCV case. 

• We eliminated UCV----+ Firs t Aid links as th ey Erequemly 
become out of date, as the First Aid books a re revised yearly. 



• The Color Atlas is also specially designed for qui;.zing
captions are descriptive and do not give away the case name 

directly. 

We hope the updated UCV series will remain a tmique and well
integrated srudy tool that provides compact clinical correlations 
to basic science information. They are designed to be easy and 
fun (comparatively) to read, and helpful for both licensing 
exams and the wards. 

We invite your corrections and suggestions for the fourth edi
tion of these books. For the first submission of each factual cor
rection or new vignette that is selected for inclusion in the 
fourth edition, you will receive a personal acknowledgmem in 
the re,·ised book. If you submit over 20 high-quality corrections, 
additions or new vignettes we will also consider inviting you to 
become a "Contributor" on the book o f your ch oice. If you are 
imerested in becoming a potential "Contributor" or "Author" 
on a future UCV book, or working with our team in developing 
additional books, please also e-mail us your CV / resume. 

We prefer that you submit corrections or suggestions via 
electronic mail to UCVteam@yahoo.com. Please include 

"Underground Vignettes" as the subject of your message. If you 
do not have access to e-mail, use the following mailing address: 
Blackwell Publishing. Attn: UCV Editors, 350 Main Street, 
Malden, MA 02148, USA. 

\li/1as /Jimsha11 
T/ishal Pall 

Tau Le 

October 2001 



HOW TO USE THIS BOOK 

This series was originally developed to address the increasing 
number of clinical vignette questions on medical examinations, 
including the USMLE Step l and Step 2. ll is also designed to 
supplement and complement the popular First Aid for the 
U!:J'MLE Step 1 (Applewn & Lange/ McGraw Hill) and First Aid 

for the USMLE Step 2 (Appleton & Lange/ McGraw Hill) . 

Each UCV 1 book uses a series of approximately 100 "supra
prototypical" cases as a way to condense testable facts and 
associations. The clinical vignettes in this series are designed to 
incorporate as many testable facts as possible into a cohesive 
and memorable clinical picture. The vignettes represen t 
composites drawn from general and specialty textbooks, 
reference books, thousands ofUSMLE style questions and the 
personal experience of the authors and reviewers. 

Although each case tends to present alJ the signs, symptoms, 
and diagnostic findings for a particular illness, patients gener
ally will not present with such a "complete" picture either clini
cally or on a medical examination. Cases are not meam to 
simulate a potential real patient or an exam vignette. All the 
boldfaced "buzzwords" are for learning purposes and are not 
necessarily expected to be found in any one patient with the 
disease. 

Definitions of selected important terms are placed within the 
vignettes in (SMALL CAPS) .in parentheses. Other parenthetical 
remarks often refer tO the pathophysiology or mechanism of 
disease. The fonnat should also help students learn to present 
cases succinctly during oral "bullet" presentations on clinical 
rotations. The cases are meant to serve as a condensed review, 
not as a primary reference. The information provided in this 
book has been prepared >vith a great deal of thought and care
ful research. This book should not, however, be considered as 
your sole source of information. Corrections, suggestions and 
submissions of new cases are encouraged and will be acknowl
edged and incorporated when appropriate in future editions. 
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sexually transmitted disease 
thyroid function tests 
tissue plasminogen activator 
thyroid-stimulating hormone 
total iron-binding capacity 
tran~ugular intrahepatic portosystemic shunt 
thyroid peroxidase 
thyroicl-sti mulating hormone 
thrombotic thrombocytopenic purpura 
u1;nalysis 
upper GI 
ul traso un cl 
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Venereal Disease Research Laboratory 
vital signs 
ventricular tachycardia 
white blood cell 
Woift:..Parkinson-White (syndrome) 
x-ray 



ID/CC A 45-year-old female who works as a preschool teacher complains 
of fatigue, headache. dizziness, dry cough. shortness of breath, 
and constipation. 

HPI She has been receiving 3D1iodarone for 1 year for treatment for 

chronic palpitations that arose spontaneously, with tachycardia 
that reaches 220 beats per minute (sUPRAVENTRICULAR 

TACHYCARDIA) and increases when she drinks coffee, is under 
stress, or smokes. 

PE VS: bradycardia (HR 55); BP normal; no fever. PE: well 
hydrated, conscious, and oriented; no neck masses or bruit; 
diffuse crackling sounds and wheezes in both lung fields, pre
dominantly in bases; abdominal and neurologic exams normal; 

violaceous skin discoloration in sun-exposed areas. 

Labs ECG: prolonged QT interval and QRS duration. AST and ALT 
moderately elevated. 

Imaging CXR: bilateral interstitial infiltrates (incipient pulmonary 
fibrosis) . 

Treatment Continuously monilor ECG and vital signs. Sodium bicarbonate 
may reverse cardiac depressant effects if evident. Discontinue 
drug if evidence of puLmonary fibrosis. 

Discussion Amiodarone is a class lA and III antiarrhythmic drug. Adverse 
reactions require cardul monito1ing and include thyroid 
dysfunction (both hypo- and hyperthyroidism), constipation, 
hepatocellular necrosis, and pulmonary fibrosis, which may be 
fatal. It may also produce bradycardia and heart block in suscep
tible individuals. A.miodarone has a long half-life, so iJ toxicity 
occurs, it persists long after the drug has been disconlinued. 
Amiodarone increases the blood levels of digoxin, phenytoin, 
and warfarin. 

AMIODARONE SIDE EFFECTS 
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ID/CC A 54-year-old obese male who is the owner of a chain of fast-food 
res taman ts is brought LO the ER afler fainting at work; earlier in 
the morning he complained of dizziness and dyspnea. 

HPI He had been having episodes of acute, severe reu·osternal chest 
pain associated with exercise or stress (ANGINA PEcrurus) for over 
2 years and is taking propranolol. 

PE VS: hypotension (BP 85/60); bradycardia (HR 52); no fever. 
PE: patient is conscious; lung fields have scattered wheezes 
(BRONGHOSPA'>M); no hepatosplenomegaly or periLOneal signs. 

Labs ECG: QRS normal, but P-R interval increased (FIRST-DEGREE AV 
BLOCK). 

Treatment Treat bradycardia with au·opine or epinephrine. Treat bron
chospasm with bronchodilators. Treat hypotension with fluids 
<mel norepinephrine. Glucagon can be life-saving. 

Discussion Pmpranolol is a competitive nonselective beta-blocker that acts 
at both 13 1 and 132 receptors. 132 receptors are found in bronchio
lar and vascular smooth muscle. Uses include management of 
hypertension and tachyarrhythmias1 hypertrophic cardiomyopathy, 
prevention of angina and migraines, reduction of mortality after 
myocardial infarction, and u·eau11ent of glaucoma and hyperthy
roidism. Overdose can present with cardiac conduction distur
bances, severe CNS toxicity (seizures, coma), and hyperkalemia. 

BETA-BLOCKER OVERDOSE 



ID/CC A 62-year-old female is referred to a pulmonary medicine 
specialist by her family physician because of a chronic dry cough 
that has been unresponsive to medications. 

HPI On careful, directed questioning, the specialist discovers that 
she had been taking captopril for hypertension for 3 years. She 
also complains of taste changes and a rash on her chest and 
lower legs. 

PE VS: normal. PE: no lymphadenopa1hy; funduscopic exam reveals 
grade I hypertensive retinopathy; discrete uoupruritic macu
lopapular rash on legs and chest. 

labs Serum renin increased; angiotensin II decreased. Lytes: hyper
kalemia. CBC/PITs: normal. LFTs: normal. UA: mild proteinuria. 

Imaging CXR: no signs ofCOPD, neoplasm, or other pathology that 
would account for cough. 

Treatment Aspirin, nifedipine, or cromolyn may decrease cough. However, 
it may be necessary to switch to another anlihypcrtensive. 
Losartan is an alternative agent that blocks the bir\ding of 
angiotensin IT to its receptor and does not cause cough. 

Discussion Captopril is an ACE inhibitor and thus reduces levels of 
angiotensin II and prevems the inactivation of bradykinin 
(a potent vasodilator). Jt is used to treat hypertension, CHF, and 
diabetic renal disease. It is contraindicated in pregnancy because 
of fctotoxiciLy: other side effects are cough, hypotension, taste 
changes, rash, proteinuria, hyperkalemia, angioedema, and 
neutropenia. 

CAPTOPRIL SIDE EFFECTS 



10/ CC A 54-year-old white female complains of intermittent nausea and 
vomiting, headaches, fatigue, and blurred vision over the past 
3 months. 

HPI She describes objects as. appearing yellow lo her. She has a his
tory of heart failure with chronic digoxin use as well as diuretics 
(may induce hypokalemia). 

PE VS: bradycardia (HR 48); BP normal; no fever. PE: in no acute 
distress; slight increase in]VP; S3 presem; rales at lung bases; 
mild hepatomegaly; ankle edema. 

labs CBC: normal. Lytes: hypokalemia. Elevated BUN; elevated crea
tinine. ECG: second-degree AV block with AV junctional rhythm. 

Imaging CXR: moderate enlargement of the bean (due to long-standing 
CHF); no signs of lung infection. 

Treatment Lower and space apart lhe dose. Correct hypokalemia. Digoxin
specific Fab amibody fragments. 

Discussion Digoxin is a cardiac glycoside that inhibits the Na-K ATP-ase of 
cell membranes, causing an increase in intracellular sodium Lhat 
results in an e levation in the intracellular calcium level. thereby 
causing positive inotropy. Renal failure may precipitate toxicity 
at normal therapeutic doses (excretion is decreased) . Hypo
kalemia is a frequent pt-edisposing factor for toxicity. ECG 
changes may vary widely: AV conduction disturbances, such as 
PAT with block, are characteristic, as are bigeminy, bradycardia, 
and flattened T waves. 

DIGITALIS INTOXICATION 



ID/CC An anesthesiologist is summoned into the OR when a 34-year-old 
male undergoing a routine hernia repair begins to have 
seizures. 

HPI The surgeon was chatting with the chief resident while injecting 
lidocaine subcutaneously for a local anesthetic repair when the 
patient suddenly started having slurred speech, tremors, and 
tonic-clonic convulsions (lidocaine was inadvertemly injected 
systemically into the inferior epigastric vessels). 

PE Lips and fingertips blue (CYANOSis); patient biting his tongue; 
eyes rolled inward; spastic extremities and spine with shakin g 
movements during intervals. 

Labs There was no time to take blood samples. 

Treatment Control seizures with IV diazepam or barbiturates. Intubate, 
oxygenate, and vemilate in anticipation of second phase 
(respiratory depression). 

Discussion Lidocaine is an amide that blocks sodium channels, primarily in 
rapidly firing ceUs such as those in the myocardium, in pain 
fibers, and in the CNS. Overdosage occurs with inadvertent 
systemic injection, mainly in obstetric and surgical procedures. 
and is manifested by CNS toxicity (seizures) and a ·'hyper" state. 
This is followed by a depressive period with obtundalion, 
hypotension, and cardiorespiratory depression. Toxicity should 
be differentiated from the infrequent anaphylactic reaction. 

LIDOCAINE TOXICITY 



ID/CC A 52-year-old man visits his physician complaining of extreme 
tiredness, dry mouth, and easy fatigability; he states that he has 
never experienced symptoms such as these before. 

HPI He was st:aned on hydrochlorothiazide for treatment of hyper
tension, but it did not control his hypertension, so a-methyldopa 
was added approximately 2 momhs ago. On directed question
ing, he states tha[ he has been suffering from sexual dysfunction 
(impotence and inability to ejaculate) for the past several weeks. 

PE VS: BP 130/ 90, but when standing up it is 100/60 (OIITHOSTATIC 

HYPOTENSION); no fever; bradycardia (HR 58). PE: conjunctival 
pallor; oriented with regard to person, time, and place; well 
hydrated despite dryness of mouth; funduscopic exam normal; 
no neck masses or bruits; no lymphadenopathy; chest auscultation 
normal; abdomen soft and non tender with no masses; no 
peritoneal signs. 

Labs CBC: positive Coombs' test; decreased hemoglobin and hemat
ocrit: increased reticulocytes; decreased haptoglobin. UA: hemo
globinuria. Increased indirect bilirubin; normal iron levels; AST 
and ALT moderately increased. 

Imaging CXR/ KUB: normal for age. 

Treatment Switch antihypertensive treatment. 

Discussion Methyldopa is a sympatholytic that produces a false neurou-ans
mitler, a -methyl-norepinephrine, which activates inhibitory 
a2-receptors in the CNS. It is used as an antihypertensive drug, 
and its sidt: effects include impotence, Coombs positivity 
(20% of patients), and, more rarely, hemolytic anemia. It can 
also cause sedation, drowsiness, severe orthostatic hypotension, 
and hepatic toxicity. 

METHYLDOPA SIDE EFFECTS 



ID/CC The 48-year-old chief executive officer of a leading auto manu
facturer is put on niacin and a restricted diet for the treatment 
of high-LDL cholesterol. 

HPI The patient is a "bon vivant" who enjoys drinking and eating 
gourmet food as well as smoking two packs a day of Cuban filter
fi·ee dark tobacco cigarettes. On a visit two months afterward, 
the patient's lab tests show improvement, but he complains of 
facial flushing and itching on the lower back. palms, and anus. 

PE VS: mild hypertension (BP 145/95). PE: obesity; face, neck, and 
chest flushed; no skin L-ash demonstrable on inspection. 

Labs Serum glucose elevated (157 mg/ dL); LDL lowered consider
ably in comparison to last visit; triglycerides decreased, but not 
as markedly; HDL increased; AST and ALT mildly elevated; 
elevated uric acid; normal levels of 5-hydroxyindoleacetic acid 
(vs. carcinoid syndrome, which may also produce facial flushing). 

Imaging CXR: normal. 

Treatment Flushing and itching are often transient. Aspirin diminishes 
symptoms by inhibiting p rostaglandin synthesis. 

Discussion Nicotinic acid (NIACIN) is a derivative of tryptophan, a 
constituent of NAD and NADP that is used in redox reactions. 
As a drug, it is used for its lipid-lowering properties (decreases 
VLDL, decreases LDL, and increases HDL cholesterol). 
Hepatitis, hyperglycemia, and exacerbation of peptic ulcer are 
other side effects. 

NIACIN SIDE EFFECTS 



ID/CC A 53-year-old male chemical-factor y worker presents with 
chronic headaches and dizziness with occasio nal chest pain. 

HPI The patient states that his headaches and dizziness occur most 
frequently when he returns to work after a few days off; he is 
otherwise in good health. 

PE VS: mild hypenension. PE: patient appears normal but slightly 
cyanotic: neck exam shows no masses or carotid bruit; cardiac 
exam normal; lung fields clear; abdomen soft and non tender; 
no hepatosplenomegaly; no focal neurologic signs. 

labs CBC: normal. SMA-7 normal. UA: normal. Methemoglobin 
levels elevated. EGG: no sign of ischemia or necrosis. 

Imaging CXR/ KUB: within normal limits for age. 

Treatment Hemodialysis and hcmoperfusion are not effective in chronic 
nitrate exposure; monitor vital signs. 

Discussion Nitrates are a large class of drugs that are used in treauncnt of 
angina. All agents in this group, including nitroglycerin, act 
through nitric oxide (NO) release. NO, in turn. is a potent 
vasodilator of vascular smooth muscle. These compounds have a 
short half-life and may produce tolerance in chronically exposed 
individuals. Patients may suffer angina or MI as a result of 
rebound coronary vasoconstriction due to withdrawal. 

NITRATE EXPOSURE 



ID/CC A 58-year-old man comes to see his cardiologist because of an 
increased need for nitroglycerin patches in order to control h is 
oppressive exercise-induced chest pain ( .A1'1ClNA). 

HPI In tl1e past, taking one tablet five minutes before physical activity 
conu·olled his symptoms; now he has to take two tablets. The 
patient has continued to smoke two packs of cigarettes each day 
and is concerned that his cardiac condition is worsening 
because of this increased need for medication. 

PE VS: BP normal. PE: obese male in no acute disu·ess; no rales or 
crackles on lung fields; he<u·t sounds normal; no murmurs; no 
third or fourth bean sounds; fingertip!> cigarette-stained; no 
heparosplenomegaly; no increase in JVP; no leg edema. 

labs CBC: elevated hematocrit. Elevated glucose (154 mg/dL); 
hypercholesterolemia; hypertriglyceridernia; BUN q.nd creatinine 
normal; LFTs normal. ECG: no signs of ischemia or infarction. 

Imaging CXR: calcification of aortic knob, left vcmricular hypertrophy. 
Echo: no segmental waJl abnormalit..ies. 

Gross Pathology Atherosclerotic narrowing of coronary arteries. 

Treatment Adjust timing of nitrate administration in order to have an 
f!-hour period free of nitroglycerin. Consider allemating with 
beta-blockers, calcium-channel-blocking agents, 01· other coro
nary vasodilators. 

Discussion Tolerance is manifested as a poor response lo a previously effec
tive dose of nitroglycerin. Increasing the dosage does not yield 
relief of symptoms. The use of other agents, shorter-acting nitro
glycerin formulations, or intervals free of nitroglycerin dosing 
can be tried in an attempt to regain sensitivity to the nitrate. 
Tolerance and headaches are the main drawbacks of nitrate use 
for the trcauncnt of angina. Progression of coronary artery 
disease musl always be considered with increasing nitroglycerin 
requirements. 

NITROGLYCERIN TOLERANCE 
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ID/CC A 56-year-old male comes to the cardiology unit for evaluation 
of ringing in his ears (TINNITUS), dizziness, GI distress 
(nausea, vomiting, and diarrhea) , and headaches. 

HPI He also complains of blurred vision and impaired bearing. The 
patient had an Ml 1 year ago and has been receiving oral 
quinidine antiarrhythmic therapy. 

PE VS: bradycardia (HR 55); BP normal (BP 110/ 70). PE: fundus
copic exam normal but accommodation impaired; skin flushed; 
hands show fine tremors; no heart murmurs; lungs clear; 
abdomen soft and nontender with no masses; no peritoneal signs. 

labs CBC: normal. Lytes: normal. ECG: widened QRS complex and 
prolonged Q-T interval. 

Imaging CXR: no pulmonary edema. 

Treatment Monitor ECG and vital signs; change to diffet·em antiarrhythmic 
drug. Treat cardiotoxic effects with sodium lactate. 

Discussion Quinidine, procainamide, and disopyramidc are class IA antiar
rhythmics that act by blocking sodium channels, increasing the 
effective refractory period. They are used for both atrial and 
ventricular arrhythmias. All these agems have low therapeutic
toxic ratios and may produce severe adverse reactions. 
Cinchonism is commonly produced by drugs that are cinchona 
derivatives, such as quinidine and quinine. The effects may 
occur with only one dose. 

• QUINIDINE SIDE EFFECTS 



ID/CC A 73-ycar-old white widow visits her cardiologist complaining of 
difficulty moving her bowels for the past week; she also repor-ts 
facial flushing. 

HPI She had been regular until she began taking verapamil for an 
irregular heart beat 1 month ago. 

PE VS: heart. rate normal; BP normal; no fever. PE: in no acute 
distress; no pallor; left. eye cataract; no neck masses; no 
lymphadenopathy; lungs clear; cardiac exam normal; abdomen 
soft and nondistended; no palpable masses; no peritoneal signs; 
mild lower leg edema. 

Labs CBC/ Lytes/UA: normal. BUN, glucose, LFfs normal; no hyper
calcemia (may produce constipation); normal levels of 
5-hydroxyindoleacetic acid (vs. carcinoid syndrome, which may 
also produce facial flushing but not constipation) . 

Imaging CXR: within normal limits for age. KUB: moderate amount of 
stool; no sign of obstruction. 

Treatment Increase fluids in diet, regular exercise, fruits, h igh-bulk foods, 
or bulk laxatives. I f persistent, change to another calcium 
charmel b locker. 

Discussion Verapamil is one of the agents that block voltage-dependent 
calcium channels, consequently reducing muscle con tractili ty. 
Verapamil acts more specifically on myocardial fibers than on 
arteriolar smooth muscle. I t is widely used a.~ an antihyperten
sive, as an antiarrhythmic agent, and for treatment of angina 
pectoris. Constipation is a common side effect; other side effects 
include dizziness, facial flushing, hypcrprolactinemia, and 
peripheral edema. 

VERAPAMIL SIDE EFFECTS 
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10/CC A 19-year-old female is admjtced to the internal medicine ward 
because of generalized desquamation of the skin, high fever, 
and painful ulcers and bullae in her eyes and vagina. 

HPI She adds that swallowing is extremely painful. For the past week, 
she has been on oral sulfonamides for a urinary tract infection. 

PE VS: fever (39.2°C) . PE: painful mucosal ulcerations in conjunc
tiva, nose, mouth, oropharynx, and vagina; eyelids swollen and 
erythematous; generalized, symmetric rash on skin with 
macules, papules, vesicles, and bullae (multiple primary skin 
lesions) as well as areas of denudation (epidermis completely 
separated from dermis) on palms, soles, and extremities. 

Gross Pathology Biopsy distinguishes from toxic epidermal necrolysis, pemphi
gus, and pemphigoid. 

Micro Pathology Dermal edema with perivascular inflammatory infiltrate and 
epidermal separation in bullae showing necrotic and hemor
rhagic areas. 

Treatment Hospitalization, discontinue sulfa drug, prophylactic antibiotics 
(due co increased risk of infections acquired through large areas 
of denuded skin), barrier nursing, antihistamines. Steroids have 
not been demonstrated LO be effective. 

Discussion Also called erythema multiforme major, Stevens-Johnson 
syndrome is a grave, acute, and sometimes fatal disease with 
generalized skin desquamation and severe ulcers and bullae on 
at least two mucosal surfaces, including the genitalia, mouth, 
conjunctiva, nose, or lips. The use of sulfa drugs (bactedostatic 
antibiotics, which are PABA antimetabolites that inhibit 
dihydropteroate synthase) is a common precipitating factor. Other 
drugs implicated are phenytoin, penicillins and barbintrates. 

STEVENS-JOHNSON SYNDROME 



10/CC A 26-year-old obsessive-compulsive female comes to the family 
medicine clinic to have her 5-year-old dauglller checked by a 
dermatologist because of itching and scaling of her skin. 

HPI The mother is ve•-y thin and fears that her daughter will not 
gain enough weight, so she has given her cod-liver oil (rich in 
vitamin A) four times a day for the past nine months. The child 
complains of fatigue, headaches, and bone pain. 

PE Funduscopic exam reveals papilledema (pseudotumor cercb1;); 
localized areas of hair loss (ALOPECIA); very dry skin with scaling 
areas on back and extremities; hyperkeratosis on medial side of 
soles of feet; liver moderately eoJarged but not painful. 

Labs Increased levels of vitamin A in serum. 

Imaging XR, long bones and spine: cortical hyperostosis; demineraliza
tion; premature closure of epiphyses. 

Treatment Discontinue admin istration of vitamin A-containing supplement. 

Discussion Together with vitamins D, E, and K, vitamin A is one of the 
fat-soluble vitamins, which means that the body stores them and 

does not eliminate them as quickly as it does water-soluble vita
mins. Vitamin A (RETINOL) is derived from carotenes and is a 
constituent of retinal pigments (RHODOPSIN) . Vitamin A is neces
sary for the integrity of all epithelial cells. Deficiency of vitamin 
A produces night blindness and xerophthalmia. Vitamin A is 

mainly found in meat, Liver, ftsh. and dairy products. 

VITAMIN A TOXICITY 



10/CC A 32-year-old male who works as a professional weight lifter 
comes to the family medicine clinic for evaluation of impotence 
for the past 4 months. 

HPI His girlfriend repons increasingly aggressive and labile behavior. 
He has a history of multiple cycles of oral and injectable 
anabolic steroid abuse. 

PE VS: borderline hypertension. PE: young, muscular male; andro
genic alopecia; acne; gynecomastia; testicular atrophy. 

Labs CBC/Lytes: normal. AST and ALT normal; hyperglycemia 
(145 mg/dL); BUN and creatinine normal; decreased HDL; 
inueased LDL; oligospermia on semen analysis. 

Imaging CXR: normal. XR, long bones and spine: normal calcification. 

Treatment Discontinue androgens. 

Discussion Anabolic steroids are widely abused by weight lifters, other 
athletes, and the lay public. Although androgens increase 
muscle mass significantly, they produce only slight increases in 
su·ength. Numerous side effects have been reported, ii1cluding 
hepatic neoplasia, glucose intolerance, decreased HDL-C levels, 
hypertension, testicular atrophy and oligospermia, virilization 
and amenorrhea, acne, and alopecia. Other consequences of 
androgen abuse include mood disturbances and irritability that 
may result in aggressive behavior and injury to others. 

ANABOLIC STEROID ABUSE 



ID/CC A 46-year-old female comes to the medical clinic for an evalua
tion of weight gain, roundness of her face, and epigastric pain 
that is relieved by eating (peptic ulcer). 

HPI She had been suffering from chronic, itchy blisters in the mouth 
that came and went, leaving painful ulcers together with large 
bullae on all four extremities and on her chest and lower back 
(PEMPI II GUS), for which she has been taking high-dose pred
nisone for several months. 

PE VS: hypertension (BP 145/95); no fever. PE: moon facies, acne, 
buffalo hump, truncal obesity, striae, increased facial hair 
(riiRSUTISM), and ecchymoses on distal extremities. 

Labs CBC: leukocytosis with lymphopenia. Hyperglycemia. Lytes: 
hypokalemia. UA: glycosuria. 

Imaging XR, spine and long bones: generalized osteoporosis. 

Treatment Switch LO methotrexate, azathioprine, dapsone, or nicotinamide. 
Corticosteroids should be tapered clown. 

Discussion Of the causes of Cushing's syndrome, iarrogcncsis is the most 

common. Steroids produce a lysosomal membrane stabilization, 
blocking leukot:riene formation from arachidonic acid, blocking 
the ac1 ion of phospholipase A, and inhibiting cyclooxygenase 
activity (decreased prostaglandin formation). Because of this, 
steroids are used in a number of settings, such as acute inflam
mation, anaphylaxis, allergy states, and immune suppression as 
well as for the treatment of Addison's disease. 

CUSHING'S SYN ORO ME-IATROGENIC 
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ID/CC A 32-year-old woman comes for her first gynecologic visit. 

HPI On routine pelvic exam a vaginaJ mass is felt. The patient's 
mother took an estrogen compound (DES) during pregnancy as 
treatment for threatened abortion. 

PE Well developed with breast tissue appropriate to age; pubic and 
axillary hair normal; on bimanual pelvic examination a hard, 
ulcerated mass is felt on posterior wall of upper vagina; iodine 
staining of vaginal waJl shows patches of decreased uptake by 
cells (due to adenosis). 

Labs CBC/ Lytes/ UA: normal. HonnonaJ screen and LITs do not 
disclose any abnormaJity. 

Imaging Hysterosalpingogram: injection of contrast into uterine cavity 
reveals T-shaped uterus and cervical incompetence. 

Micro Pathology Biopsy by colposcopy shows glandular epithelium in upper pan 
of vagina with squamous metaplasia (ADENOSIS). Biopsy of the uJ
cerated mass shows clear-cell adenocarcinoma of vagina. 

Treatment Surgery: radiation. 

Discussion Diethylstilbestrol is a synthetic estrogen that was used some 
30 to 35 years ago for the prevention of a threatened abortion. 
The daughters of patients thus treated before the 18th week 
of pregnancy may present with an aJteration in the developmenL 
of the embryonic transition between the urogenital canaJ and 
paramesonephric system, producing persistence of the miillerian 
glands on the upper vagina and giving rise to adenosis and clear 
cell adenocarcinoma lhat is usually asymptomatic and 
discovered incidentally. Other side effects include transverse 
vaginal septum, developmental uterine abnormaJities, and 
cervical incompetence. In maJes DES may be associated with 
genital tract abnormali.ties. 

DIETHYLSTILBESTROL (DES) EXPOSURE 



ID/CC A 17-year·old white female student who is learning how to inject 
herseifwith insulin is round unconscious by her desk. 

HPI The patient suffered f.-om weighL loss, polyuria, polydipsia, and 
polyphagia for several months and was recently diagnosed with 
juvenile-onset diabetes mellitus. She has been meticulous in self
administering insulin injections but often injects larger doses of 
insulin than prescribed (overdosing is common at the begin
ning of trearmen t). 

PE VS: tachycardia (HR 96); hypotension (BP 100/50); no fever. 
PE: skin cold and moist; patient stuporous with hyporeflexia; 
negative Babinski's sign; responsive only to painJul stimuli; 
cardiopulmonary exam n ormal; no hepatomegaly; no 
splenomegaly; no peritoneal signs. 

Labs Severe hypoglycemia. Lytes: potassium and magnesium levels 
sharply decreased (HYPOKALEMIA, HYPOMAGNESEMIA). BUN and 
creatinine normal; increased serum levels of insulin with normal 
C-peptide levels. 

Imaging CT, head: no intracranial pathology demonstrated to account 
for the stupot·ous state. 

Treatment Administer lV 50% glucose or 1M glucagon after drawing base
line blood sample. Follow serum glucose levels for several hours; 
monitor and treat e lectrolyte imbalances. 

Discussion With the adminisu·ation of insulin, blood glucose levels are 
lowered by direct stimulation of cellular uptake. Glucose uptake 
is accompanied by a shift of magnesium and potassium into the 
cell. A severe hypoglycemic coma may resull from an insulin 
overdose, which can produce permanent neurologic damage 
or death. 

INSULIN OVERDOSE 



• • 

ID/CC A 36-year-old female oboe player is brought by ambulance to the 
emergency room because of gradual numbness and weakness on 
the left side of her face and arm along with headache and 

dizziness. 

HPI She is obese and smokes one pack of cigarettes a day. She is 

currently taking oral contraceptive pills (OCPs). 

PE VS: normal. PE: patient conscious, oriented, and able to speak; 
gaze is deviated to the right; funduscopic exam does not show 
papilledema, hypertension, or diabetic retinopathy; lungs clear; 
abdomen soft and nontender; no peritoneal signs; left arm and 
leg weakness with hyporeflexia. 

labs CBC/ Lytes: normal. Hyperlipidemia; BUN and creatinine 
normal; RPR negative; protein C and proteinS negative. ECG: 
normal. 

Imaging CT, head: negative. Arteriography: thrombotic cerebral arterial 
occlusion. 

Treatment Intensive care treai.Inen t and surveillance for stroke in evolu
tion. Evaluate anticoagulation, discontinue OCPs. 

Discussion Oral contraceptive pills are a very populm· method of birth 
control. There are many OCP preparations; most consist of a 
combination of eso·ogens and progestins which, when taken 
daily, selectively inhibit pituitary function to prevem ovulation. 
The most severe complication is an increased incidence of 
vascular thrombotic events, either cerebral or myocardial. Other 
side effects include nausea, acne, weiglu gain, psychological 
depression, cholestatic jaundice, increased incidence of vaginal 
infections, headaches, and breakthrough bleeding. OCPs should 
be used cautiously in patients with asthma, diabetes, liver 
disease, and hypertension. 

ORAL CONTRACEPTIVE SIDE EFFECTS 



ID/CC A 55-year-old, postmenopausal white female complains of 
nausea, headaches, weight gam, and breast tenderness. 

HPI She was placed on estrogen 6 months ago and is also taking cal
ciwn and vitamin D . There is no history of breast, uterine, 
or ovarian cancer in her family. 

PE VS: normal. PE: mild tenderness to palpation over lumbar 
vertebrae; breast exam reveals diffuse tendemess without any 
palpable masses; no axillary lymphadenopathy. 

Labs Lipid profile reveals decreased LDL, increased HDL, and elevated 
triglyceddes. 

Imaging DEXA osteopenia in thoracolumbar vertebral bodies. 

Treatment Symptomatic control of minor side effects (as in this patient); if 
estrogen supplementation is contrainclicated or complicated by 
severe refractory side effects, consider alternative medications 
for osteoporosis prophylaxis (e.g., calcitonin). 

Discussion Hormone replacement therapy is an effective prophylaxis 
against primary and secondary osteoporosis {due to hypogo
nadism, glucocorticoid excess, immobilization, hyperthyroidism, 
diabetes mellitus, or primary hyperparathyroidism). Estrogen 
supplementation is the first choice for prevention and treatment 
of osteoporosis in women who are postmenopausal. The mecha
nism of action is thought to be decreasing bone resorption by 
inhibiting the synthesis of interleukins such as IL-6 as well as 
retarding Lhe bone-resorbing effects of PTH. Estrogen is con
traindicated in pregnancy, breast cancer, or active hepatitis. Side 
effects include breast tenderness, migraines, and vaginal bleed
ing/spotting. Long-term adverse effects include gallstones, 
breast cancer, and thrombophlebitis. Estrogen alone also in
creases the risk of endometrial cancer, and progesterone is often 
added to decrease this risk. 

OSTEOPOROSIS PROPHYLAXIS-HORMONAL 
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ID/CC A 53-year-old, postmenopausal white female presents to the out
patient clinic with questions regarding "that bone disease" and 
requests a bone density scan. 

HPI She drinks at least three cups of coffee and smokes a pack of 
cigarettes daily. She is married with two children. There is no 
history of alcohol abuse, corticosteroid use, or osteoporosis 
among immediate family members. She strongly refuses any 
oral prophylactic hormone therapy. 

PE VS: normal. PE: unremarkable. 

Imaging DEXA: mild osteopenia. 

Treatment Calcium and vitamin D supplementation; regular exercise and a 
balanced diet; counsel on fall prevention and smoking 
cessation; also discuss alternative therapy with calcitonin, and 
selective estrogen receptor modulators. 

Discussion Osteoporosis is a bone disease characterized by a decrease 
in bone density. ll is classically a disease of e lderly, thin, 
postmenopausal Caucasian or Asian females and commonly 
causes hip and vertebral fractures. Hip fractures can occur sec
ondary to a fall but also result from repetitive stress on the hip 
during intensive exercise programs. Smoking increases the risk 
of osteoporosis, but caffeine intake is now believed to have 
minor or no effect on bone density or fractures. Low to moder
ate intake of alcohol is beneficial, as it increases estrogen levels. 
Multiparity is protective. Calcium is believed lo decrease bone 
resorption, probably by inhibiting PTH secretion, but is far less 
potent than estrogen in preventing osteoporosis. Metabolites of 
vitamin D increase the intestinal absorption of calcium, and the 
most active metabolite, calcitriol, or (1,25) OH 2 vitamin D, stim
ulates bone formation via osteoblasts. 

1 OSTEOPOROSIS PROPHYLAXIS-NONHORMONAL 



ID/CC A 67-year-old, postmenopausal white female presem s with weak
ness, muscular twitching, and a nagging retrosternal heartburn. 

HPI She was p laced on estrogen and alendronate therapy 6 months 
ago following the d iagn osis of a spinal compression fTacture 
secondary to advanced osteoporosis. She is not on any calcium 
or vitamin D supplementation. 

PE VS: normal. PE: carpopedal spasm noted on inflating BP cuff 
(TROUS.'>lAU's SIGN); facial twitching noted on tapping anterio r to 
the n·agus (CHOVSH:K's SIGN); spinal kyphosis and protuberan t 
abdomen. 

Labs Lytes: hypocalcemia. Elevated PTH levels. 

Treatment Calcium replacement; advise to take alendronate in upright 
posture to reduce reflux and risk of esophagitis; H 2 blockers or 
proton pump inhibitors for concomitant or exacerbated peptic 
ulcer disease/CERD. 

Discussion Bisphosphonates such as alendronate and pamidronate increase 
bone mass by decreasing bone resorption. Side effects include 
hypocalcemia, increased PTH levels, and upper GI 
irritation/ esophageal ulceration when given orally, Other med
ications given for osteop orosis include raloxifene, a selective 
estrogen receptor modulator (SERM), and calcitonin. Calcitonin 
causes increases in bone density (not as m uch as seen with 
bisphosphonates) and is a safe alternative to estrogen . Side 
effects include nasal irritation wh en administe red as a nasal 
spray. 

OSTEOPOROTIC FRACTURE-BISPHOSPHONATES 
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ID/CC A 50-year-old white male presents with decreased libido, pro
gressive impotence, fatigue, and muscle weakness. 

HPI He underwent a transsphenoidal hypophysectomy for a large 
pituitary tumor 2 mont..hs ago. He is currently on hormone 
replacement therapy with thyroxine and corticostemids. 

PE VS: normal. PE: bilateral breast enlargement (c>NECOMJ-\STLA), 

bilateral testicular atrophy, and loss of facial and pubic hair. 

Labs Decreased serum testosterone level; decreased serum LH and 
FSH. 

Treatment Testosterone replacement via either a rransdermal testosterone 
patch or a pill; long-term use of testosterone produces subjective 
improvement in mood, energy, libido, muscle mass, and sexua l 
funclion. 

Discussion Hypogonadism or testosterone deficiency is either congenital or 
acquired. Causes are categorized as either primary (hyper
gonadotropic, high PSH/ LH levels) or secondary (hypogo
nadou·opic, low FSH/ LH levels). The most common congenital 
cause of pr imary hypogonadism is Klinefelter's syndrome. 
Acquired causes include trauma. surgery, testicular torsion, irra
diation, chemotherapy. alcoholism, and aging. Secondary hy
pogonadism is associated with disorders such as Kallmann 'sand 
Prader-Willi Syndromes or with pituitary tumors or trauma. 
Side effects of testosterone include itching and local irritation 
(when given topically) and liver dysfunction and a decrease in 
HDL (when given orally). Testosterone is conmrindicated in 
men with prostatic carcinoma. 

TESTOSTERONE DEFICIENCY 



10/CC A 37-year-old obese male presents with recent worsening of his 
angiual symptoms. 

HPJ He suffers from coronary artery disease and regularly takes anti
anginal medicalions. One month ago, he began to take 
Metabolife 356 for weight loss and to "increase his energy level." 
He drinks three cups of coffee a day. 

PE VS: borderline hypertension (BP 150/ 100). PE: unremarkable . 

Labs ECG: nor~mal. 

Imaging CXR: normal. 

Treatment Stop ephedrine containing supplement and educate on risks of 
unsupervised usc of herbal/alternalive medicines; evaluate for 
worsening coronary artery disease if symptoms do not abate 
after stopping the supplement. 

Discussion Herbal supplements as a ll ernative medicines are currently in 
widespread usc. Over 20% of the general population usc herbal 
supplements for health, but fewer than 50% of those taking 
supplements tell their physician. Metabolife 356 is a combina
tion of many active herbs that is sold over the counter as a 
weight-loss supplement. One of Lhe ingredients in Metabolife 
356 is ephedrine (MaHuang), a sympathomimetic drug that 
slimulates the sympathelic nervous system and is synergistic with 
caffeine. The adverse effects of ephedrine include increased 
blood pressure, palpitations, chest pain, psychosis, tremor, 
insomnia, dry mouth, and cardiomyopathy linked to chronic use. 

ALTERNATIVE PHARMACOTHERAPY 
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ID/ CC A 36-year-old white morbidly obese woman presents to her pri
mary care physician, seeking help with losing weight. 

HPI She has tried various diets and exercise programs wiLh no 
success. 

PE VS: normal. PE: morbidly obese. 

l abs CBC/ Lytes: normal. Lipid panel, LFTs, TSH normal. 

Treatment Orlistat or sibutramine in combination ,..,jth a structured diet 
and exercise program. 

Discussion Obesity contributes to atherosclerosis, CAD, hyperlipidemia, hy
pertension, and type IT diabetes. Anti-obesity drugs currently on 
the market include orlistat and sibutramine. They are indicated 
for weight loss and maintenance in conjunction with a calorie
reduced diet in patients witl1 a body mass index~ 30. Orlistat is 
a lipase inhibitor that acts in the GI tract and blocks tbe absorp
tion of dietary fa t. The most common adverse effects are GI
related and include spotting, flatus. and fatty stools. Absorption 
oflipid-soluble vitamins (e.g., vitamin K) or medications (e.g., 
griseofulvin) may be decreased. Sibutramine treats obesity 
through appetite suppression ; it acts centrally by blocking sero
tonin and norepinephrine reuptake. Adverse effects include 
headache, dry mouth, constipation, insomnia, and a substantial 
increase in blood pressure and heart rate in some patients. 
Unlike the discontinued drug fenfluramine, sibutramine does 
not cause pulmonary hypertension or cardiac valve dysfunction. 
Sibutramine is contraindicated in patients on MAO inhibitors or 
SSRis (may precipitate sero tonin syndrome), in those \vilh 
CHF / CAD, and in those with hepatic dysfunction (ilie di'Ug is 
metabolized by cytochrome P450). 

ANORECTIC/ ANTI-OBESITY AGENTS 



ID/CC A 64-year-old male with metastatic lung cancer is seen with com
plaints of severe bone pain, anorexia, and cachexia. 

HPI H e spends mosL of his time in bed because of profound weak
ness and chron.ic nausea. 

PE VS: mild fever (38.0°C); tachycardia (HR llO); underweight 
( 45 kg, body mass index 17) . PE: cachetic; sunken eyes; promi
nent skin wrinkles/ folds; visible loss of significant skeletal 
muscle mass. 

labs CBC: lymphopenia. Lytes: hypokalemia; hypochloremia. ABGs: 
metabolic alkalosis. Decreased albwnin and prealbumin/ 
transthyre tin. 

Treat ment Treat with megestrol acetate or dronabinol to increase appeti te; 
adequate palliative pain medications. 

Discussion Cachexia/ anorexia syndrome is characterized by progressive 
weight loss, lipolysis, loss of muscle mass, anorexia, diarrhea, 
and fever in patients with end-stage cancer or AIDS. Some drugs 
that have proven effective in improving appetite and creating 
cachexia include megestrol acetate and dronabinol. Megestrol 
is a synthetic progesterone that stim ulates lhe appetite, resulting 
in weighL gain and recovery of muscle mass. ll is relatively 
nontoxic. Side effects a re rare and include altered menses with 
unpredictable b leeding and mild edema. Dronabinol, a synthetic 
te trahydrocannabinol (THC), is the active componen t in 
marijuana and is used to treat nausea and vomiting associated 
with cancer chemotherapy as well as to slimulaLe app etite. Side 
effects arc d ue mainly to the psychoactive effects of the drug 
and include dizziness, ataxia, hallucinations/psychosis, tachycar
dia, hypertension , and URI symp toms. 

APPETITE STIMULANTS-MEGESTROL/THC 
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ID/ CC A 39-year-old male presents to his family doctor because of 
increasing embarrassment and concern over breast enlargement. 

HPI The patient has a long history of burning epigastric pain on 
awakening in the mornings and between meals that decreases 
with food and antacids (peptic ulcer disease), for which he 
has been taking cimetidine. Directed questioning reveals that he 
has also been suffering from hallucinations and impotence. 

PE VS: normal. PE: cardiovascular, neurologic, and abdominal 
examination fail to reveal any pathology; moderate bilateral 
growth of breast tissue; testes somewhat hypotrophic; rectal 
exam negative for prostatic enlargement. 

Labs CBC/Lytes/UA: normal. 

Imaging CXR/KUB: normal. 

Treatment Switch to other histamine recepto1· antagonists, such as raniti
dine or famotidine. 

Discussion All the H2 blockers are well tolerated, although cimetidine is 
associated with several side effects, particularly reversible 
gynecomastia. H 2 blockers produce an increase in serum pro
lactin levels (especially ranilidine) and alter estrogen metabo
lism in men (have anti-androgenic properties). Other side 
effects include headache, confusion, low sperm counts, and 
hematologic abnormaliLies (thrombocytopenia may enhance hy
poprotJuombinemic effect of oral anticoagulants). They have 
been largely supplanted by newer H2 receptor blockers without 
many of these side effects. 

CIMETIDINE SIDE EFFECTS 



ID/CC A 58-year-old female comes to the emergency room because 
of acute, burning epigastric pain accompanied by nausea and 
vomiting of bright red blood. 

HPI She is a chronic sufferer of rheumatoid arthriti.~ and has taken 
650 mg of aspirin every 8 hours for the past 4 years to conLrol 
her pain. 

PE VS: tachycardia (HR 98); hypotension (BP 11 0/60); no fever. 
PE: pallor; anxiety; abdomen shows tenderness on deep palpa
tion in epigastrium; no rigidity, guarding, or rebound tender
ness; no masses palpable; no focal neurologic signs; hands show 
characteristic rheuma10icl characteristics. 

Labs CBC: low hemoglobin and hematocrit. ABGs/Lytes: mild meta
bolic alkalosis with hypokalemia (due to vomiting of hydrochloric 
acid). 

Imaging Endoscopy: gastric mucosa markedly hyperemic with hemor
rhagic spotting and zones of recent hemonhage; no ulcer or 
tumor observed. 

Treatment Discontinue offending agent (salicylates); start mucosal protec
tors, antacids, proton pump inhibitors, or H~ receptor blockers. 

Discussion Hemorrhagic gastritis is seen in individuals who \Llke drugs that 
may cause damage to gastric mucosa, such as aspirin, NSA10s, 
steroids, and alcohol. Critically ill patiellls, such as those with 
burns, sepsis, cranial Lrauma, and coagulation defects. may also 
bleed from the <>tomach. Acetylsalicylic acid (aspirin) acerylates 
and irreversibly inhibits cyclooxygenase I and ll to prevent 
conversion of arachid onic acid to prostaglandins. 

HEMORRHAGIC GASTRITIS-DRUG-INDUCED 
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10/CC A 64-year-old female is brought to the emergency room because 
of the development of high fever, marked jaundice, weakness, 
profound fatigue, and darkening of her urine. 

HPI She has undergone many surgical procedures under general 
anesthesia (halothane) over the past 2 years, including a 
colpoperineoplasty, an endomeu·ial biopsy, a femoral hernia 
repair, and. 4 weeks ago, a total hip replacement. After each 
surgery, the patient developed a low-grade fever within a few days. 

PE VS: tachycardia (HR 93); hypotension (BP 100/ 55); fever 
(39.2°C). PE: marked weakness; diaphoresis; patiel1l appears 
toxic; profound jaundice; liver edge palpable 3 em below costal 
margin and tender. 

Labs CBC: marked leukocytosis (18,500) with eosinophilia (18%) 
(allergic reaction). Hypoglycemia; AST andALT markedly 
elevated; elevated alkaline phosphatase and bilirubin. 

Gross Pathology Massive centrolobular hepatic necrosis with fatty change. 

Treatment Monitor liver function; assess bilirubin, glucose levels, and PT. 
Provide intensive supportive care for possible hepatic failure 
and encephalopathy. Treat hypoglycemia with glucose, treat 
bleeding with fresh frozen plasma, and use lactulose to prevent 
encephalopathy. 

Discussion All inhaled anesthetics cause a decrease in hepatic blood flow, 
but rarely does this result in permanent derangement of liver 
function tests. Nonetheless, hydrocarbon drugs that include 
halothane are considered hepatotoxic. Most commonly, such 
drugs produce elevated LITs, but they may also cause postoper
ative jaundice and hepatitis. Rarely does fulminant hepatic 
faihu·e result, but such failure cardes a 50% mortality raLe. 
Occurrence is normally 4 to 6 weeks after halothane exposure. 
Mjddle-aged, obese women with several halothane exposures 
within closely spaced intervals are most at dsk. 

HEPATITIS-HALOTHANE 



ID/CC A 52-year-old HIV-positive male who was diagnosed wilh tubercu
losis and started on isoniazid (INH ) therapy 8 months ago 
presents wilh jaundice. 

HPI The patient's isoniazid therapy was uneventful until 2 weeks ago, 
when he began to appear jaundiced. He also complains of lack 
of strength and sensation in his feet. 

PE VS: normal. PE: patient appears lethargic; yellowed sclera and 
discoloration of skin; funduscopic exam normal; moderate, 
nontender hepatomegaly; decreased strenglh and diminished 
perception of light touch in feet. 

Labs Moderately increasedAST, ALT, and bilirubin. 

Imaging US: generali.ted mild enlargement of liver with no focal lesions. 

Treatment More than a two- to threefold increase in AST and ALT warrants 
cessation ofiNH use. Also Mop rifampin if it is part of multidrug 
therapy for tuberculosis. Substitution with second-line antituber
cular agents (e.g., fluoroquinolones, aminoglycosides) may be 
required. Mild derangement of liver function warrants close 
moniwring while treaLment with INH is conlinued. 
Coadministration of pyridoxine with INH is recommended to 
prevent and possibly ameliorate peripheral neurowxicity. 

Discussion Isoniazid (isonicolinic acid hydrazide) decreases the synthesis of 
mycolic acids and is the bactericidal drug of choice for tubercu
losis prophylaxis. It is used as combination therapy for eradica
lion of Myrobartn·ium rubnndosis. Chronic use is associated with 
hepatitis, peripheral neuritis, disulfiram-like reaction, and sys
temic lupus erythematosus. INH competes with pyridoxine for 
the enzyme apotryptophanase, thus producing a deficiency of 
pyridoxine. The administralion of pyridoxine can prevent some 
central and peripheral nervous system effects. The risk for hepa
tilis and multilobular necrosis is greater in alcoholics and older 
persons. 

HEPATITIS-INH 
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ID/ CC A 22-year-old female presents to the ER with severe abdominal 
colic and a history of p ro fuse watery diarrhea of several days' 
duration. 

HPI She also complains of dizziness and a desire to lose weight 
(directed questioning discloses that she has been taking magne
sium sulfate intermittently). 

PE VS: hypotension (BP 80/45); no fever. PE: skin shriveled; bowel 
sounds hyperactive; oliguric and lethargic. 

Labs Lyt.es: hypokalemia; hyponatremia; hyperchloremia. ABCs: 
normal anion gap metabolic acidosis. 

Treatment Discontinue laxatives and offer counseling. Give IV glucose and 
electrolytes to restore fluid balance. 

Discussion Laxative abuse remains a common way people attempt to lose 
weight; abuse is also common among psychiatric patients. 
Laxatives can interfere with the absorption of several medica
tions, such as tetracycline and calcium supplements. Laxatives 
may act by irritating the mucosa, through direct neuronal stimu
lation, via an osmotic increase in Lhe water content of stOol, 
through softening of stool by a detergent-like action, or by form
ing bulk. Continued abuse may lead to melanosis coli, colonic 
neuronal degeneration, and the ''lazy intestine syndrome." 
Patients with chronic constipation abuse Laxatives to the point 
of being dependent on them for evacuation. 

• LAXATIVE ABUSE 



ID/CC A 28-year-old white female has surgery due to perforated appen
dicitis with peri1onitis; 10 days posLOperatively she develops 
fever, abdominal cramping. and diarrhea with pus and mucus. 

HPI Her postoperative recovery was unremarkable until the onset 
of diarrhea. She had received continuous parenteral antibiotics 
(clindamycin). 

PE VS: fever; tachycardia; tachypnea. PE: moderate dehydration; 
mild abdominal tenderness with no signs of peritoneal irrita
tion; surgical wound normal. 

Labs CBC: leukocytosis. S tool cullurc reveals gram-positive rods, 
Clostridium dijficile; presence of toxin in stool. 

Imaging Sigmoidoscopy: mucosal hyperemia, ulcers, and p seudomem
branes. 

Gross Pathology Mucosa hyperemic and swollen; epithelial ulcerations covered 
by yellowish plaques (pseudomembranes) and fibrinous 
exudate. 

Micro Pathology Fibrinous exudate with pseudomembrane formation: ulceration 
of superficial epithelium; neutrophilic infiltrate with necrotic 
debris. 

Treatment Cessation of offending antibiotic; give metronidazole or oral 
vancomycin. 

Discussion Pseudomembranous colitis is defined as acute inflammation of 
the colon in patients taking antibiotics, specifically clindamycin 
or ampicillin, due to overgrowth of C. diffici le; il is character
ized by formation of pseudomembranes. Cjjndamycin acts by 
blocking protein synLhesis at the 50S ribosomal uniL Its main 
clinical indication is [or life-threatening inJections with 
anaerobes. 

Atlas Link LiJCii!J:I I PG-PH-031 

PSEUDOMEMBRANOUS COLITIS 



ID/CC A 6-year-old boy is brought by his parents to the emergency 
room in a comatose state. 

HPI The child had been suffering from chickenpox and had been 
given aspirin by the fam ily physician for fever. 

PE VS: fever. PE: comatose child with papulovesicular rash all over 
body; fundus shows marked papilledema; no icterus; moderate 
hepatomegaly; aster·ixis. 

Labs Marked hypoglycemia; increased blood ammonia concentration; 
elevated AST and ALT; prolonged PT; serum bilirubin normal. 
LP (done after lowering raised intracranial pressure): normal 
CSF. 

Imaging CT: findings suggesLive of generalized cerebral edema. 

Gross Pathology Severe cerebral edema: acute hepatic necrosis. 

Micro Pathology Liver biopsy reveals microvesicular steatosis with little or no 
inflammation; electron microscopy shows marked mitochondrial 
abnormalities. 

Treatment Specific therapy not avajlable. Supportive measures include 
lactulose to comrol hyperammonernia, fresh frozen plasma to 
replenish clotting factors, mannitol or dexamethasone 10 lower 
increased intracranial pressure, and mechanical ventilation. 
Exchange transfusion; dialysis. 

Discussion AlLhongh Lhe cause of the highly lethal Reye's syndrome (hepa
LOencephalopatlly) is unknown, epidemiologic evidence strongly 
links tlus disorder with outbreaks of viral djsease, especially 
inllucnza Band chickenpox. Epidemiologic evidence has a lso 
prompted the Surgeon General and the American Academy 
of Pediatrics Commitlee on InfecLious Diseases to recommend 
that salicylates not be given to children with chickenpox 
or influenza B. 

REYE'S SYNDROME 



ID/CC A 51-year-old chemical engineer who manages the production 
line at a large petrochemical plant comes to his family doctor 
for a yearly checkup; he is asymptomatic but is found to have 
microscopic painless hematuria. 

HPI He is a heavy smoker and has been working at the production 
plant over a peiiod of 25 years. 

PE VS: normal. PE: strongly built male with gray hair and smoke 
discoloration of his mustache and fingertips; a few wheezes 
heard on lung fields; heart sounds normal; abdominal exam 
normal; no lymphadenopathy; genitalia normal; rectal exam 
normaL 

Labs CBC/Lytes: normaL Clinical chemistry and LFTs normal; BUN 
and creatinine normaL UA: hematuria. 

Imaging US: no renoureteral lithiasis; no pelvicalyceal dilatation. 
Excretory mography: filling defect and rigidity in wall of urinary 
bladder. 

Micro Pathology Urine cytology shows marked dysplastic and anaplastic transi
tional cells; cystoscopy and biopsy confirm a papillary transi
tional cell carcinoma (TCC) of the bladder. 

Treatment Surgery, chemotherapy, radiotherapy. 

Discussion The substances 2-amino-1-naphthol and p-diphenylamine are 
the two carcinogens that arc presumed to be involved in the 
genesis of transitional cell bladder cancer in individuals exposed 
to anilines, benzidine, and ~-naphthylamines. Saccharin has 
been shown to induce TCC in rats. Cigarette smoking greatly 
increases the risk. Heavy caffeine consumption remains a 
controversial risk factor. 

ANILINE DYE CARCINOGENICITY 
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ID/CC A 73-year-old farmer complains of dry cough of 2 months' dura
tion together with imermittenl fever, vomiting, and increasing 
dyspnea. 

HPI He had a squamous cell carcinoma lesion surgically removed 
from his nose several months ago and received chemotherapy 
with bleomycin. 

PE Healed skin flap on left nasal fossa; no local lymphadenopathy; 
multiple freckles and solar dermatitis on scalp; scattered lung 
rales and wheezing; soles of feet show painful, erythematous 
areas with skin thickening. 

Labs CBC/ Lytes: normal. LITs normal; BUN and creatinine normal. 
PITs: decreased FEV1 and FVC with normal FEV1/FVC ratio. 

Imaging CXR: bilateral pulmonary infiltrates but no evidence of meta
static disease. 

Micro Pathology Lung biopsy shows intersLitial pneumonitis with fibrosis and 
bronchiolar squarnous metaplasia. 

Treatment Steroids, antibiotics, discontinue bleomycin. 

Discussion Bleomycin is an antibiotic produced by StrefJ/omyces verticiUus that 
acts by DNA fragmentation. Il is used in a variety of epidermoid 
and testicular cancers. Fever and chills may ensue 'Arith the 
adminjstration of the drug by any of the parenteral routes avail
able (it is nOL active orally). It has very liLLie marrow toxicity and 
almost no imrmme suppression, but the keratiillzed areas of the 
body may suffer from hypertrophy and nail pigrnenlalion. 
Pulmonary fibrosis is a side effect Lhal characteristically arises in 
older patients and in those with preexisting lung disease. 

BLEOMYCIN TOXICITY 



ID/CC A 20-year-old male with testicular cancer presents to his o ncolo
gist with a pronounced decrease in bilateral auditory acuity. 

HPI H is last two chemoth e rapy sessions were admin istered by an 
in tern who only recently arrived at the municipal hospital. 

PE VS: normal. PE: auditory testing shows bilateral neurosensory 
deficit in the high-frequency range; lung fields do not show 
crackles or wheezing; heart sounds rhythmic with no murmurs; 
abdomen soft with no masses; neurologic exam reveals loss of 
proprioception in feet and diminished sensation in hands and 
feet (STOCK!NC.-<.;LOVE PAifERJ\'). 

labs CBC: normal. Lytes: hypomagnesemia; hypocalcemia; hyperna
tremia; hypokalem ia. BUN and creatinine increased. 

Imaging CT, head: no intracranial causes of hearing loss revealed. 

Treatment Discontinue cisplatin; replace electrolytes. Pretreatment with 
amifostinc may red uce wxicity. 

Discussion Cisplatin is an effective chemotherapeutic drug that acts like an 
alkylating agent, cross-lin king DNA via the hydrolysis of chlo ride 
groups and reaction with platinum. It is used fat· bladder and 
teslicular cancers as well as for some ovarian mmors. It can 
produce severe renal damage if administered in the absence 
of abundant hydration. It also causes CN VITI damage with per
manent deafness. Another side effect is peripheral neuropathy. 

CISPLATIN SIDE EFFECTS 
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10/CC A 40-year-old male who has been diagnosed with pemphigus vul
garis complains of dysuria and increased urinary frequency. 

HPI The patient has no history of tever or gross hematuria. He is re
ceiving monthly dexamethasone-cyclophosphamide pulse therapy. 

PE VS: normal. PE: no pallor; lungs clear to auscultation; cardjac 
exam normal; abdomen soft and non tender; no suprapubic 
masses; no peritoneal signs; no tenden1ess in costovertebral 
angle. 

labs CBC: normocytic, normochromic anemia; mild leukopenia and 
thrombocytopenia. UA microscopic hematuria but no bactetiuria. 

Treatment Maintain good hydration and HC03 Joading; E-amino caproic 
acid and mesna may prevent hemorrhagic cystitis. 

Discussion Cyclophosphamide is an alkylating agent that covalently cross
links DNA at guanine N-7 and requires bioactivation by tl1e liver. 
lt is used for lymphomas and for breast and ovarian carcinomas. 
Complications of cyclophosphamide use include hemorrhagic 
cystitis, bladder fibrosis, and bladder carcinoma; sterility; alope
cia; and inappropriate ADH secretion. Cyclophosphamide needs 
tO be convened to an active toxic metabolite, acrolein, which is 
responsible for producing hemorrhagic cystitis. 

• CYCLOPHOSPHAMIDE SIDE EFFECTS 



ID/CC A 24-year-old delivery man for an international courier service 
cLUTently being treated for testicular carcinoma is brought by 
ambulance to the ER after fainting while at work. 

HPI The patient had noticed a painless lump in his right testicle 
3 months earlier; a biopsy found testicular carcinoma, for which 
he was given doxorubicin chemotherapy. 

PE VS: tachycardia (HR 110); BP normal (118/85). PE: elevated 
JVP; S3 auscultaLed; basal rales in lung fields; hepatomegaly; 
pitting edema in lower legs. 

Labs ECG: ST-T changes, premature ventricular contractions; 
decreased QRS voltage. 

Imaging CXR: cardiomegaly and pulmonary congestion. Echo: dilated 
cardiomyopathy wilh reduced ejection fraction. 

Gross Pathology Increase in weight and size of heart with softened, weak walls 
and dilated chambers (Dll.ATED Gi\ROIOMYOPATHY). 

Treatment Treatment of heart failure due to dilated cardiomyopathy. 
Discontinue doxorubicin. 

Discussion Doxorubicin, also called adriamycin, is an anthracycline antibi
otic that binds to DNA and blocks the synthesis of new RNA 
and/or DNA, thereby blocking cell replication. It is used in tl1e 
treatment of carcinomas of the ovary, breast, testicle, lung, and 
thyroid. It is also used in the treatment of many types of sarco
mas and hematologic cancers. Side effects are mainly cardiac 
but may also include alopecia and marrow toxicity (cardiomy
opaLhy associated with doxorubicin is dose-related and irre
versible; the mechanisms may be related to Lhe intracellular 
production of free radicals in myocardium, which can be pre
vented by dexrazoxane). 

DOXORUBICIN CARDIOTOXICITY 
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10/CC A 74-year-old female who recently had hip replacement surgery 
has been on postoperative IV heparin for 5 days for the preven
tion of possible pulmonary embolism; shortly thereafter, she 
starts to have black, tarr·y stools (MELENA, Gl BLI'£OTNG), 

hematuria, and bleeding from the gums when brushing her 
teeth. 

HPI She suffers from long-standing cardiac disease and has a history 
of dee p venous thrombosis. However, the dose administered was 
excessive. 

PE VS: no fever; heart rate slightly elevated above base line; BP 
within normal limits but drops when patient stands up 
(ORTHOSTATIC HYPOTENSION) . PE: pallor; no signs of cardiac 
failure; incision is oozing blood; venipuncture sites show large 
ecchymoses. 

Labs CBC: normocytic, normochromic anemia (7.3 mg/dL). aPTT 
and PT markedly elevated; platelet count low. 

Imaging CXR: within normal limits for age. XR, h ip: no evidence of 
hematoma formation. 

Treatment Stop heparin; for significant bleeding complications, IV prota
mine sulfate is the specific antidote. 

Discussion Heparin complexes with antithrombin ill to fonn a potent inac
tivator of factor Xa and inhibitor of the conversion of pro
thrombin to t.hrombin. This complex also inactivates factors IXa, 
Xla, and XIIa. !ts major adverse effect is bleeding, which occurs 
with a higher incidence in women over age 60. Other adverse 
effects include hypersensitivity, hyperlipidemia, hyperkalemia, 
osteoporosis, and, in up to 30% of patients, thrombocytopenia. 
The severity of thrombocytopenia appears to be dose related 
and is due to the direct effect of heparin on platelets or to an 
immunoglobulin that aggregates platelets. 

HEPARIN OVERDOSE 



ID/CC A 9-year-old male is brought to the emergency room after inten
tionally ingesting half a bottle of iron tablets (coated with plum
£lavored sugar) 6 hours ago; he now complains of abdominal 
pain and diarrhea. 

HPI He has been feeling weak and lighLheaded, with palpitations 
and a metallic t..'l .. ste in his mouth. He had two episodes of bluish
green vomit followed by a large hematemesis. 

PE VS: marked tachycardia (HR 120) ; hypotension (BP 90/50); no 
fever. PE: pulse weak; patient is pale and dehydrated with cold 
and clammy skin; lungs dear; abdomen tender ro deep palpa
tion, predominanrly in epigastrium, with no peritoneal signs; 
neurologic exam normal; rectal exam discloses black, tarry 
SLOO\. 

Labs Markedly e levated serum iron levels (> 500 mg/ elL). UA: 
rose-wine-colored UJine. ABGs: metabolic acidosis. BUN and 
creatinine elevated. 

Imaging XR, abdomen: multiple radiopaque iron tablets in GI tract from 
stomach to jejunum. Endoscopy: diffuse hemorrhagic gastritis 
with extensive necrosis and sloughing of mucosa. 

Treatment Gastric lavage witl1 bicarbonate solution (to form ferrous 
carbonate, which is not absorbed weU) or induction of vomiting. 
Treat acidosis; treat shock wilh IV fluids and chelation Lherapy 
with deferoxamine. 

Discussion Mortality due to acute iron overdose may reach 25% or more, 
mainly in children. There may be marked dehydration and 
shock. 

IRON OVERDOSE 
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ID/CC A 62-year-old female comes to the general oncology unit of 
the university hospital [or ulceration of the oral mucosa and 
diarrhea. 

HPI She is being treated for carcinoma of the breast with aggressive 
methou·exate therapy. Because of impaired renal function, 
methou-cxatc toxicity was enhanced. Leucovorin administration 
did not diminish the cytotoxic effects on normal ceUs. 

PE VS: hypotension (BP 100/50); tachycardia (HR I 05). PE: lethar
gic and dehydrated; oral mucosa and tongue show erythema 
and shallow ulcers (BUCCAL sroMATtTtS); skin rash on volar 
aspecr of forearms. 

Labs CBC: anemia; thrombocytopenia; leukopenia (myelosuppres
sion). BUN and creatinine elevated. 

Treatment The efficacy of leucovorin therapy depends on early adminisu·a
tion when methotrexate toxicity is suspected. Give fV dose equal 
to or greater than the dose of methotrexate. 

Discussion Methotrexate binds reversibly with dihydrofolate reductase, pre
venting the synthesis of purine and pyrimidine nucleotides. The 
toxic effects on proliferating tissues are particularly deleterious 
to the bone marrow, skin, and Gl mucosa. Leucovorin "rescue" 
attenuates some of these roxie effects because it is a metaboli
cally active form of folic acid. For that reason, it does not 
require reduction by dihydrofolate reductase. Therefore, leuco
\'orin has the capacity to catalyze the one-carbon transfer 
reactions necessary for purine and pyrimidine biosynthesis. 

I METHOTREXATE TOXICITY 



ID/CC A 53-year-old woman presents with dizziness and spontaneous 
severe bruising. 

HPI She reporls passage of several dark, tarry stools (MELENA) . She 
underwenL a valve replacement several months ago and is 
currenlly taking warfarin (<X>UMADIN) for anticoagulation pro
phylaxis. One week ago, she w·as given co-trimoxazole (a sulfa 
antibiotic) for a "sinus infection;· but she neglected to tell her 
doctor about the Coumadin. 

PE VS: orthostatic hypotension (BP 110/70, HR 95 when supine; 
BP 90/60, HR 110 when erect). PE: extensive ecchymoses and 
petechiae noted on skin exam; black, tarry guaiac positive stools 
on rectal cxa1n. 

Labs CBC: anemia. PT, INR, PTT markedly elevated. 

Treatment Supportive (blood transfusion and IV fluids); for significant 
bleeding complications associated with warfarin use (as in this 
case), withhold warfarin, administer fresh frozen plasma and 
parenteral vitamin K, and monitor serial PT / PTI / lNR. 

Discussion Warfarin is an anticoagulant commonly used in paliems with 

underlying hypercoagulable states, prosthetic cardiac valves, 
cardiac arrhythmias, DVTs, and pulmonary embolism. I l acts by 
interfering with the hepatic synthesis of vitamin K-dependent 
clotting factors, resulting in depletion of factors VII, IX, X, and II. 
Warfarin is highly protein bound, primarily to albumin, and is 
metabolized by the hepatic cytochrome P450 enzyme system. 
Drug interactions with warfarin are extensive. Ther include 
increased effect due to inhibition of metabolism (e.g., amio
darone, cimelidine, co-trimoxa;.ole) , possible increased effect 
due to displacement from albtunin (e.g .. chloral hydrate, 
furosemide), and decrea~ed effect due to induction of metabo
lism (e.g., barbiturates, rifampin). 

WARFARIN INTERACTIONS 
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ID/CC A 32-year-old male with a prosthetic heart valve complains to his 
family doctor of black, tarry stools. 

HPI He had been receiving oral warfarin (CoUMADIN) to prevent 
thrombus formation. Two years ago, he had an aortic valve 
replacement due to desu·uction of the valve secondary to bactexial 
endocarditis. 

PE VS: BP normal; pulse rate normal. PE: subconjunctival hemor
rhage; bleeding gums; bruises and petechiae on arms and legs 
(generalized bleeding). 

labs Stool guaiac positive. UA: hematuria. Markedly elevated PT 
(affects extrinsic coagulation pathway). 

Treatment If significant bleeding and volume deplel.ion have occurred, 
consider fresh frozen plasma and transfusions. Vitamin K may be 
required. 

Discussion This patient has generalized bleeding, including GI tract bleed
ing secondary to warfarin treatment. Warfarin compounds 
inhibit epoxide reductase and hepatic production of the vitamin 
K-dependent clotting factors (II, VII, IX, and X), interfet·ing 
wilh their 'Y-carboxylalion. Only de novo synthesis is affected; 
therefore, therapy must continue for 2 to 3 days before effects 
are noted. Effects of warfarin last between 5 and 7 days. 
Warfarin crosses the placenta and is thus contraindicated in 
pregnant women. 

WARFARIN TOXICITY 



10/CC A 45-year-old male who received a renal transplant 4 months ago 
comes to the oncology unit for a follow-up exam complaining of 
headache and ringing in his ears. He was found to have hyper
tension. 

HPI He is currenlly taking multiple immunosuppressive drugs, 
including cyclosporine. 

PE VS: hypertension (BP 150/110). PE: no jaundice; no pallor; car
diac exam normal; abdomen soft and nontender; no abdominal 
masses: no peritoneal signs; fine hand tremors at rest. 

Labs Elevated cyclosporine levels; elevated BUN and serum 
creatinine. Lytes: hyperkalemia. UA: proteinuria. ECG: peaked T 
waves (hyperkalemia). 

Micro Pathology Renal biopsy reveals presence of tubular lesions (vacuolization), 
atrophy, edema. microcalcifications, and absence of an acute 
cellular infiltrate that is characteristic of acute rejection . 

Treatment Reduction in cyclosporine dose with serial monitoring. 

Discussion Subacute cyclosporinc nephrotoxicity is frequenlly seen in ll1e 

first few weeks or monilis after renal transplantation, and it is 
often unclear whether the renal allograft dysfw1ction results 
from acute cellular rejection or cyclosporinc toxicity. Renal 
biopsy is often necessary to guide therapy. Other clinical signs 
of cyclosporine toxicity include hyperkalemia, hypertension, 
tremors, seizures, hirsutism, gingival hypertrophy, and breast 
fibroadenomas. 

CYCLOSPORINE SIDE EFFECTS 
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ID/CC A 58-year-old female pt-esents with persistent fever, chills, 
headache, weakness, and diffuse muscle and bone aches. 

HPI She was diagnosed with chronic myelocytic leukemia (CML) a 
few months ago and is now being o·eared with oral hydroxyurea 
and subcutaneous interferon. 

PE VS: fever (39.0°C); tachycardia (HR 105). PE: appears fatigued; 
splenomegaly on abdominal exam. 

labs CBC: anemia; mild leukopenia; mild thrombocytopenia. No 
blast cells seen. 

Treatment Continue interferon therapy as long as side effects are tolerable; 
monitor for severe pancytopenia. 

Discussion Interferons are cytokines with antiviral, antiproliferative, and 
imrnunomodulating properties. They are used to treat chron ic 
hepatitis B, C, or D infection (a2b), condyloma acuminatum 
(genital warts) due to HPV (a2b, an3), CML or hairy-cell 
leukemia (a2a, a2b) , Kaposi 's sarcoma (o:2a, o:2b), melanoma 
(o:2b) and chronic granulomatous disease ('y2b). Side effects 
include fever, chills, myalgias, fatigue, pancytopenia, and 
neurotoxicity that presents as somnolence and confusion. 
Autoimmune phenomena, including thyroiditis (both hypo- and 
hyperthyroidism), autoimmune hemolytic anemia, and thrombo
cytopenia, can also occur secondary to interferon use. 

INTERFERON THERAPY 



10/CC During ward rounds, a 28-yeaT-old I-IIV-positive female paLient 
complains that after a period of improvemem since her admis
sion 3 clays ago. she now feels very sick, with high fever, marked 
lightheadedness, headache, and myalgias. 

HPI She was admitted because of cryptococcal meningitis and was 
started on amphotericin B. 

PE VS: tachycardia (HR 93); hypotension (BP 90/ 55); fever 
(39.3°C); tachypnea. PE: nuchal rigidity resolved; rnental status 
improved. 

Labs CBC: mild anemia; normal leukocytes. Lytes: hypokalemia. BUN 
and creatinine moderately elevated. 

Treatment lf t.he reaction is severe, it may be necessary to lower the dosage 
of amphotericin B, use a liposomal form, or change to flucona
zole. Anlipyretics, antihistamines, and corticosteroids may 
lessen febrile symptoms; heparin can decrease the risk of 
thrombophlebitis. 

Discussion The mechanism of action of amphotericin B is by binding to 
ergosterol in fliDgi and forming membrane pores. Toxicities 
include arrhythmias, chills and fever, hypotension, and 
nephrotoxicity. 

AMPHOTERICIN B TOXICITY 
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ID/CC A 31-year-old u·uck driver visits a bealt.h clinic in San Diego 
complaining of recurrent infections (neutropenia), excessive 
bleeding (thrombocytopenia) and malaise, weakness, and 
apathy (anemia). 

HPI He travels south of the horder daily and eats and sleeps there. 
He has had typhoid fever three times over the past 5 years, for 
which he has been o·eated with high-dose chloramphenicol 

PE VS: no fever; BP normal. PE: marked pallor; lungs clear; heart 
<;ounds normal; generalized petechiae: abdominal and neuro
logic examination unremarkable. 

Labs CBC: anemia (Hb 5. 7) ; leukopenia; thrombocytopenia. 

Imaging CXR/ KUB: .... ~thin normal limits. 

Treatment Blood transfusions, amithymocyt.e globulin or cyclosporin, 
marrow t.ransplantation. 

Discussion Chloramphenicol is a bacteriostatic antibiotic that acts by 
irlhibit.ing peplicl)'l transferase in t.he 50S ribosomal unit. It is 
active against anaerobes (abdominal sepsis) and rickettsiae as 
well as against typhoid fever and meningococcal, streplOcoccal, 
and HoemojJftilus injluem.ae meningitis. Aplastic anemia is 
nonetheless a m~jor problem. Some aplastic cases appear to be 
related to overdose, while others are relat.ed lO hypersensitivity 
to the drug. In infants, it produces the gray-baby syndrome. 
Owing to its potentially fata l side effect of aplastic anemia, 
chloramphenicol is used primarily for serious infections or 
acute Salmonflla typhi i11fection. 

CHLORAMPHENICOL SIDE EFFECTS 



10/CC A 37-year-old missionary returning home from cenu·al Africa 
comes to the u·opical medicine department of the local univer
sity for an evaluation of blurred vision and seeing "halos" 
around lights at night. 

HPI He also complains of marked itching while showering and notes 
that his hair has been turning prematurely gray. He has been 
taking weekly doses of chloroquine for the suppression of hyper
endemic malaria. 

PE "Half-moon-shaped" corneal deposits on funduscopic exam; 
diminished visual acuity bilaterally and retinal edema with pig
mentation; slight desquamation of palms of hands; lungs clear; 
no heart murmurs; no hepatosplenomegaly; no focal neurologic 
signs. 

Labs CBC: moderate leukopenia. 

Imaging CXR within normal limits. 

Treatment Discontinue chloroquine or change to mefloquinc as prophylaxis. 

Discussion Chloroquine, a 4-aminoquinoline (acts by blocking DNA and 
RNA synthesis), is still one of the most widely used drugs for the 
prophyla.xis and treatment of malaria, although resistant strains 
are becoming increasingly common. Its side effects include 
headache, dizziness, defects in lens accommodation with frontal 
heaviness, epigastralgia, diarrhea, and itching (primarily in 
dark-skinned people). It is also used to treat amebiasis, rheuma
toid arthritis, and lupus erythematosus. When rakcn for long 
periods, it produces retinal edema ""<ith macular hyperpigmerua
tion and chloroquine deposits with visual field defects as well as 
semicircular corneal opacities. 

CHLOROQUINE TOXICITY 
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10/CC A 25-year-old male presents with spiking fevers, malaise, left
sided chest pain, and cough. 

HPI His symptoms started rwo weeks ago and have progressively 
worsened despite a lull course of oral antibiotics. He also 
reports a history of prior IV drug abuse. 

PE VS: fever (39.2°C); tachycardia (HR 105); tachypnea. PE: "am
phoric" breath sounds heard over left lower lobe; Sl and S2 nor
mally beard witl1out nuu·murs, gallops 01· rubs. 

Labs CBC: leukocytosis, predominantly neutrophilic. Blood cultures 
negative; Induced sputum cui lUres grew methicillin-resistant 
Staphylococcus aureus. 

Imaging XR, chest: 2- by 3-cm cavity in left lower lobe of lung witll air
fluid level. CT. chest: confirmed a left lower lobe lung abscess. 

Treatment Intravenous vancomycin therapy; add an aminoglycoside for 
synergistic bactericidal effect. 

Discussion Antibiotic resistance is continuing to increase in both the hospi
tal (nosocomial infections) and the community. Major resistant 

nosocomial organisms include S. aureus, vancomycin-resistant 
enterococcus (VRE), Klebsiella., Enterobacter, Escherichia coli, 
Pseudomonas, and Aci:netobacter. Multidrug-resistant bacteria 
causing community-acquired infections include pneumococcus, 
gonococcus. Mycobacterium tuberculosis, group A streptococci, 
and E. coli. Mcthicillin-res.istant S. aureus (MRSA) is becoming 
widespread in a munber of communities and is more commonly 
seen in IV drug abusers, patients with recent hospitalizations, 
and residents in chronic care facilities. Antibiotic resistance 
arises from numerous factors, including colonization in hospital 
patients and frequent antibiotic use/ abuse in the community. 

DRUG RESISTANCE 



10/CC A 21-year-old college baseball player restarted his training 3 days 
ago, running 1,600 meters a day in preparation for the upcom
ing state tournament; yesterday he hit a home run ancl started 
off lO first ba<>e when he suddenly fell tO the ground and could 
not walk due lO acute pain in the Achilles tendon. 

HPI Ile had spent 4 weeks in the hospital rccovcting fn)m perfo
rated appendicitis with petitonitis, whet·e he received IV 
ciprofloxacin for 2 weeks due to a surgical wound infection with 
Pse11domonas rteruginosa. that was resistant lO all other antibiotics. 

PE Surgical wound completely healed with no evidence of infection 
or posLincisional hernia: Penrose drain orifice within normal 
limiLs: inability to plantar flex left foot; Achilles tendon com
pletely severed. 

Labs CBC: no leuko<.:ytosis; no anemia. SMA-7 normal. UA: normal. 

Imaging CXR/KUB: within normal lim its. 

Micro Pathology Achilles tendon shows inflammatory neutrophilic infiltrate with 
areas of hemorrhage and necrosis. 

Treatment Surgical repair. 

Discussion Fluoroquinolones such as ciprofloxacin and norfloxacin are bac
tericidal antibiotics that are active against gram-negative rods, 
including Pseudomonas; they are also active against Neisseria and 
some gram-positive org-,misms. They act by inhibiting DNA 
gyrase (rororsOMERJ\St II). Side effects include damage to 
cartilage (con u·aindicaLed in pregnancy and small chjldren), 
tendonitis. and tendon rupture; they also produce gastric upset 
and nausea and may cause superinfections. 

FLUOROQUINOLONE SIDE EFFECTS 
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10/CC A 34-year-old woman presents with her family practitioner com
plaining of hearing loss, vertigo, and inahilit)' LO walk properly 
due to lack of balance. 

HPI She is an otherwise healthy individual who underwent a left 
salpingectomy for pyosalpinx and was put on IV gentamicin for 
10 days. 

PE Well hydrated, oriented, cooperative; gait is ataxic; abdomen 
shows well-healed, infraumbilical midline scar with no evidence 
of post-op hernia, infection, or hematoma. 

labs Elevated BUN and serum creatinine; fractional excretion of 
sodium markedly increased (> 1 %). UA: dark brown granular 
casts with free renal rubular epithelial cells and epithelial cell 
casts. EGG: normal sinus rhythm; no conduction abnormalities 
or signs or ischemia. 

Imaging CXR: fai ls to disclose any lung infection or cardiac abnormality 
to account for the patient's symptoms. 

Treatment Supportive. Discontinuation of the aminoglycoside; resolution 
of acute episode may be delayed if patient remains hypovolemic, 
septic, or catabolic. 

Discussion Gentamicin is an aminoglycosiclc and thus shares the ototoxicity 
and nephrotoxicity of streptomycin, kanamycin, amikacin, and 
wbramycin. Otowxicil)' is mainly cochlear and marked by ataxia 
and vertigo. Nephrotoxicity is minimized if care is taken to 
hydrate the paLient and keep serum levels therapeulic. 
Transiem elevations of BUN and creatinine are common. 

• GENTAMICIN SIDE EFFECTS 



ID/CC A 23-vear-old marathon runner visits his sports-medicine doctor 
complaining of unsighlly, embarrassing growth of his right 
breast (GYNECOM.i\STIA) a~ well as undue fatigue after training 
and a slight yellowish hue in his eyes (JAUNDICE). 

HPI Three months ago, he was put on daily oral kctoconazole 
because he had been suffering from a severe, refractory tinea 
corporis infection. 

PE VS: bradycardia; fever (38.1 °C). PE: sl.ightjaundice in conju nc
tiva; no lymphadenopaLhy; no neck masses; cardiopulmonary 
exam normal; no hepatomegaly; examination of sk.in reveals 
tinea corporis covering intertriginous areas, bullocks, and 
scrotum. 

labs AST and ALT increased; serum bilirubin level increased. 

Imaging US, liver: mildly enlarged liver. 

Treatment Discontinue drug; substitute u·eatment with alternative antifun
gal (e.g., terbinafine). 

Discussion Ketoconazole is an imidazole that inhibits fungal synthesis of 
ergosterol in membranes. It is used for blastomycosis, coccid
ioidomycosis, histoplasmosis, and candidiasis. Major side effects 
are hepatic damage, gynecomastia, impotence (due to inhibition 
of testosterone syntl1csis). inhibition of cytochrome P450, fever, 
and chills. When taken with antacids or H 2 receptor blockers, its 
absorption is decreased. Il dramatically increases cyclosporine 
levels. 

KETOCONAZOLE SIDE EFFECTS 
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ID/CC A 21-year-old male comes lo lhe heallh clinic because or the 
development of fever, marked itching all over his body, a gener
alized rash wiLh joint swelling, and difficulty breathing. 

HPI He just returned from a trip abroad, where he had developed a 
purulent ure thral discharge (gonococcal w·ethrilis) and went lo 
a local doclor, who gave him "two shotS on each side" preceded 
by two pills (procaine penicillin and probenecid). 

PE VS: mild hypotension. PE: in anne distress; mild cyanosis and 
difficulty breathing; eyelids, lips, and tongue edematous; large 
hives on h:mds and chest. 

Labs CBC: leukocytosis (12,000 wilh 60% neutrophils). Lytes: normal. 

Imaging CXR: normal. 

Treatment Subcutaneous epinephrine, oxygen, hydrocortisone, a ntihista
mines. Maintain airway and pr0\1de assisted ventilation if neces
sary. Severe reactions may result in laryngeal obstruction, 
hyporension, and death. 

Discussion Penicillins are antimicrobial clrngs that block cell wall synthesis 

hy inhibiting peptidoglycan cross-linking; they are bactericidal 
for grarn-positiYe cocci and rods, gram-negative cocci, and spiro
chetes such as Trrponrmta pa!lidum. Most adverse reactions to 
peniciUin arc allergic reactions that result when one of its met.:'l
bolites actS as a hapten. Anaphylactic (n"P~<: 1 HYPFR.SI::NSn IVITY) 

reaction involves antigen reacting with IgE on presensitized 
mast cells and basophils: it is usually severe and immediate. 
Penicillin may a lso give rise to a serum sickness (TWF 111 IIYPER

SENSITIVITY) reaction, an immune complex disorder with a lag 
period dwing which antibodies are formed. This results in fever. 
edema, malaise. arthralgias, and arthritis. 

PENICILLIN ALLERGIC REACTION 



ID/CC A 19-year-old military recruit comes to his medical officer com
plaining of red urine and orange-colored staining of his T-shirt; 
he also complains that every rime he takes rifampin, he feels as 
if he has the flu (Ilulike response). 

HPI He underwent a routine physical exam and laboratory tests 
prior to joining tl1e military camp and was started on rifam.pin 
at that time (meningococcus was found in nasopharyngeal 
secretions, indicating a meningococcal carrier state). 

PE VS: normal. PE: muscular male in no acute distress; no jaundice, 
hepatomegaly. spider angiomas, or parotid enlargement; non
pruritic maculopapular rash on chest and petechial hemor
rhages on limbs. 

Labs AST and ALT moderately increased. UA: proteinuria. CBC: 
thrombocytopenia. 

Imaging CXR/ KUB: normal. 

Treatment Switch to ceft.riaxone or ciprolloxacin for eradication of 
meningococcal carrier state. 

Discussion Rifampin is an antitubet·culous drug that acts by inhibiting 
DNA-dependent RNA polymerase. One of its major drawbacks is 
the rapid development of resistance if used alone. Other side 
effects include discoloration of urine and sweat with a yellowish
orange hue, hepatic damage, skin rash, thrombocytopenia, tubu
lointerstitial nephritis, and increased metabolism of 
anticoagulants and HTV protease inhibitors. 

RIFAMPIN SIDE EFFECTS 
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10/CC A 9-year-old girl is seen in the ER for vomiting. 

HPI Two days prior to admission she developed fevet·, chills, 
headache, myalgias, generalized fatigue, and cough. She was 
taken by her parents to a pediau·ician yesterday and given 
oseltamivir (Tamiflu) liquid suspension for the treatment of flu. 
Afler taking the first dose, she began to experience nausea that 
progressed to vomiting. 

PE VS: fever (39.0°C); tachycardia (HR 110). PE: normal. 

Labs CBC: leukocytosis. 

Treatment Symptomatic and supportive treatment; continue to administer 
Tamifiu and monitor for improvemem in flu symptoms; discon
Linuc usc if vomiting persists despite use of antiemetics. 

Discussion Osellamivir is used for the treatment of influenza types A and B 
in adults aud children; it decreases the duration and severity of 
!lu symptoms if taken within 24 to 48 hours after symptoms 
begin. Along wilh zanamivir, it comprises a class of antiviral 
drugs called neuroaminidase inhibitors, which block the 
release of progeny viruses from infected cells. The most com

mon adverse effect of oselt.a.mivir is vomiting, which generally 
occurs only once and improves with continued dosing. Other 
events reported include abdominal pain, epistaxis, and conjunc
tivitis. Zanamivir can worsen pulmonary symptoms by decreasing 
peak expiratory flow rates in patients with underlying asthma 
orCOPD. 

TAMIFLU (OSELTAMIVIR) TH'ERAPY 



ID/CC A 19-year-old red-haired fernale visits her dermatologist at a local 
clinic because of a rash that appeared after she spent the swrny 
weekend hiking without sun block protection. 

HPI Two momhs ago, her dermatologist put her on low-dose tetracy
cline to prevent acne flare-ups. 

PE VS: normal. PE: patient. blue-eyed and fair-skinned; red, non
pruritic, maculopapular rash that blanches on pressure on "Vn 

of Lhc anterior neck, postetior neck, forearms, hands, and face, 
sparing rest of bod)' (msh is on sun-exposed area~ of body); 
chest, abdomen, and neurologic exams fail to disclose pathology. 

Labs CBC/ Lytes: normal. L.Ffs within normal limits. UA: mild 
proteinuria. 

Treatment Sun protection, both mechanical and pharmacologic, while 
taking tetracycline. 

Discussion Tetracyclines are bacteriostatic antibiotics that bind to the 30S 
tibosomal unit, blocking synthesis of protein by preventing 
attachment of aminoacyl-tRNA. If they arc taken with alkaline 
foods such as milk and antacids, GI absorption is decreased. 
Tetracycline is used both therapeutically and prophylactically for 
chlamydia! geniLOurin:ary infections, Lyme disease, tularemia, 
cholera. and acne. Other side effects include brownish disco
loration of the teeth in children (contraindicated in pregnancy), 
photosensitivity, aminoacidmia, proteinuria, phosphaturia, 
acidosis, and glycosuria (a Fanconi-like syndrome associated 
with "expired" tetracycline). 

TETRACYCLINE RASH 
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10/CC An asymptomatic HIV-positive 29-year-old male visits his infec
Lious.-disease specialist for a rouLine checkup; after determining 
his CD4 count (410), the physician decides to stan him on oral 
zidovudine (AZT) at a dosage of 600 mg/ day. 

HPI Two months late!-, he r·eturns to the doctor's office feeling very 
tired (due to anemia); he has also had nvo URis and yesterday 
started bleeding from his gums (due to thrombocytopenia). 

PE VS: slight tachycardia. PE: marked pallor; disseminated 
petechiae on arms and legs. 

Labs CBC: decreased platelets (TI-IROMBOC'rTOPENIA); decreased WBCs 
(NEUTROPENIA); decreased RBCs (Al"'EMIA). 

Treatment Discontinue AZT and switch to zalcitabine. 

Discussion AZT is used as an antiretroviral agent in sympt.omalic patients or 
in those with CD4 counts< 500. It is often combined with 
another nucleoside reverse transcriptase inhibitor such as ddT 
(an adenosine analog) or ddC (a cytosine analog). To prevent 
resistance, a protease inhibitor is a lso added to the regimen. 
Protease inhibitors block the proteinase that cleave the viral pro
teins needed to bud from the cell. 

ZIDOVUDINE TOXICITY 



ID/CC A 59-year-old female visits her family doctor complaining of 
chronic fatigue, muscle weakness, and cramps. 

HPI She has been receiving furosemide for the treatment of essential 
hypertension fur more than l year. 

PE VS: tachycardia. PE: dehydration; somnolence; muscle weakness; 
deep tendon reflexes slow. 

Labs Elevated uric acid. Lytes: decreased potassium and magnesium. 
ECG: flattened T waves and prominent U waves (due to 
hypokalemia). 

Treatment Treatment consists of replacement of fluid and electrolyte 
losses. Monitor ECG for cardiac abnormalities. 

Discussion Significant dehydration and electrolyte imbalance may occur in 
loop diuretic overdose. These compounds (furosemide, 
bumetanide, and ethacrynic acid) are potent diuretics that 
inhibit the Na/ K/ 2Cl transport system, which can result in 
hypokalemic metabolic alkalosis. Potassium replacement and 
correction of hypovolemia can reverse Lhis toxicity. Additional 
adverse effects include ototoxicity, hyperuricemia, allergic reac
tions (except for ethacrynic acid which is not sulfa-derived) and 
hypomagnesemia. 

LOOP DIURETIC SIDE EFFECTS 
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ID/CC A 40-year-old woman who suffers from chronic arthritis and 
headache, for which she takes several types of painkillers con
taining phenacetin, says she had an episode of severe, colicky 
pain in the right lumbar region in d1e morning. 

HPI She adds that the pain radiated to the groin. her urine was 
bloody, and she passed a small piece of soft tissue, after which 
the pain subsided. The patient has not consumed any fluids 
since this episode. She also has a history of recurrent UTis. 

PE VS: no fever; hypertension. PE: anemia; neiLher kidney palpable. 

Labs CBC: normocytic, normochromic anemia. Serum creatinine and 
BUN elevated. UA: gross hematuria; sediment with no crystals. 
Tissue that patient passed measures about4 mm and is gray and 
necrotic; no crystalline material demonstrated. 

Imaging JVP: classic "ring sign" of papillary necrosis-radiolucent, 
sloughed papilla surrounded by radiodense contrast material in 
calyx. US, abdomen: bilaterally small kidneys. CT: p resence of 
papillary necrosis. 

Micro Pathology Papillary necrosis and tubulointerstitial inflammation on renal 
biopsy. 

Treatment Total cessation of analgesic use, adequate hydration, and con
trol of hypertension. Regular surveillance of urine cytology will 
detect uroepiilielial tumors, which may arise afte1· discontinua
tion of analgesic agent. 

Discussion Renal papillary necrosis is seen in middle-age females with 
migraines or rheumatic diseases who take large amounts of 
analgesics. Usually d1ere is a psychological component in the 
compulsion to take iliem. 

RENAL PAPILLARY NECROSIS 



ID/CC A 76-year-old female comes to her family doctor complaining of 
constipation and epigastric pain as well as weakness and painful 
muscle cramps (due to hypokalemia). 

HPI She has a history of hypertension, for which she has been taking 
propranolol and hydrochlorothiazide for the past several 
months. 

PE VS: mild hypertension (BP 145/90); no fever. PE: well hydrated; 
funduscopic exam sh ows hypertensive retinopathy grade ll; no 
increase in JVP: no masses in neck; no carotid bruit; soft S3 
heard; no hepatomegaly; no pitting edema of lower legs; deep 
tendon reflexes hypoactive (due to hypokalemia). 

Labs Hyperglycemia; increased BUN. Lytes: hypokalemia; hypona
tremia. Hyperlipidemja; hyperuricemia; hypomagnesemia; 
hypercalcemia. UA: proteinuria; high specific gravity. ABGs: 
metabolic alkalosis. EGG: S-T segment depression; broad, flat 
T waves; U waves (due to hypokalemia). 

Treatment Potassium-rich foods (chickpeas, bananas, papaya, citrus fruits, 
prunes), potassium supplement, or switch to potassium-spru;ng 
diuredcs such as spiron olactone and triamterene. 

Discussion Thiazides, the most commonly used diuretics (ofwhich hy
drochlorothiazide is the prototype), are sulfonamide derivatives 
that act by inhibiting soclium chloride reabsorption primarily in 
the early distal tubule. They are used mainly in congestive heart 
fai lure, edematous states, and hypertension (tJ1ey have a mild 
vasodilating effect). The hyperur·icemia induced by thiazide 
diuretics can also precipitate bouts of gout. 

THIAZIDE SIDE EFFECTS 
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ID/CC A 48-year-old patient being treated for a large abscess in his 
lower back develops oliguria, hematuria, and an extensive 
erythematous skin rash. 

HPI The palient has been treated according to culture and sensitivity 
of the pus from the abscess against Staphylococcus attTeus with 
methicillin. He has no history of allergy to any medications. 

PE VS: fever (38.2°C); mild tachycardia. PE: erythematous skin 
rash; rates auscultated over left lung base. 

Labs Increased serum creatinine and BUN. CBC: eosinophilia. Blood 
culture sterile. UA: mild proteinuria; sterile pyuria; urinary 
sedimem shows abundam eosinophils and no bacteria. 

Imaging US, abdomen: normal kidneys. 

Micro Pathology Renal biopsy shows evidence of tubulointerstitial disease; inflam
matory infiltrate in interstitium consists of a large number of 
eosinophils in addition to neut:rophils, lymphocytes, and plasma 
cells. 

Treatment Alternative antibiotic therapy and supportive management; 
cessation of offending drug often reverses disease. 

Discussion Drugs commonly associated with acute tubulointerstitial disease 
include penicillin, ampicillin, thiazides, rifampin, methicillin, 
and cimetidine. This type II hypersensitivity reaction is often 
reversed with cessation of offending drug; if it is not reversed, it 
may progress to renal failure. 

• t TUBULOINTERSTITIAL DISEASE-DRUG-INDUCED 



10/CC A 50-year-old male presents with flushed skin, headaches, upset 
stomach, photophobia, and blue-tinted vision. 

HPI He has been diagnosed with e rectile dysfunction in the past and 
is currently on sildenaf"Ll (Viagra). He has no history of diabetes 
or of cardiovascular, prostate, or anxiety problems. H e also takes 
cimetidine regularly for acid retlux. 

PE VS: hypotension (BP 90/50). PE: plethoric face; nasal conges
tion. 

Labs CBC/Lytes: normal. LFTs normal. ECG: normal. 

Treatment Adjust medications as n ecessary to prevent cytochrome P450 
interactions with sildenafil. In this case, switch the patient from 
cimetidine to another H 2 receptor blocking agent wilh fewer in
teractions (such as ran itidine). 

Discussion Sildenafil, which acts by inhibiting phosphodiesterase, enhances 
the effect of nitric oxide, an endogenous vasodilator that relaxes 

penile smooth muscle and allows blood to flow in, producing an 
erection. Side effects arc dose-related. Sildena:fil is absolutely 
contraindicated when nitrates are used for u-eatment of angina 
and should be used cautiously in patients taking antihyperten
sive medications or wit.h preexisting cardiovascular disease. 
Reported deaths due to Sildenafil are typically cardiovascular 
events in elderly men ( > 65 years of age). Sildenafi I is metabo
lized by the liver via the cytochrome P450 system and should be 

used cautiously in patients taking cimetidine, erythromycin, 
rifampin, and ketoconazole. 

VIAGRA (SILDENAFIL) THERAPY 
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ID/CC A 28-year-old female is started on amantadine prophylaxis; she 
leache<; at a school when· there has been an influenza outbreak. 

HPI One week later, she started feeling dizzy and having problems 
walking normally (ATAXJJ\). AnENT consult ruled out middle-ear 
causes of vertigo. 

PE VS: no fever; remainder of vital signs normal. PE: speech some
what slurred ; gait ataxic; no focal neurologic signs. 

l abs CBC/Lytes/UA: normal. 

Imaging MR/CT: no intracranial pathology. 

Treatment Discontinue amantadine. Amantadine is not effectively removed 
by dialysis be<:ause of it£ large volume of djsu·ibution. 

Discussion Amantadine is an antiviral agent that blocks viral pencu·ation 
and uncoaling. Tt also causes the release of dopamine from 
intact nerve terminals (sometimes used for u·eaunent of 
Parkinson ·s disease). h is used as prophylaxis against influenza 
A Toxicity includes cerebellar problems such as ataxk gait, 
sl urred speech, and dizziness. Elderly patients with renal insuffi
ciency are more susceptible to toxicity. 

AMANTADINE TOXICITY 



ID/ CC A 24-ycar-old female \'isiLS her physician because of p ain in h er 
arm after spending all day cleaning the bac;ement of her house; 
x-rays taken as a routine procedure revealed a linear fracture of 
the right radius. 

HPI She is an epilep1ic who has been tre<Hl'd for 3 years with pheny
toin. She Sl<Ues that she has been suffering lrom increasing leg 
weakness and persistent lower back pain . 

PE VS: normal. PE: increase in size of gwn s (<al\Gl\ \L IIWERPI >.SIA); 

no neck masses; no lymphadenopath\'; chest normal to ausculta

tion; abdomen soft with no masses; no neurologic signs: 
hirsu tism present; linear right radial fracture; tendem ess of 
lumbar ver tebrae and p elvic rim. 

Labs Megaloblastic anemia; BUN and creatinine normal; glucose 
mildly elevated ; increased alkaline phosphatase; decreased levels 
of vi tam in D; hypocalcemia; hypophosphatemia. 

Imagi ng XR: right radial fracture; sh or tening of lumbar vertebrcte; gener
alized osteopenia and Looser's lines (Mll 1-.\JA:'\ 's FR.\cruRES; 

P\TI lOG '0\10~1< ) . 

Treatment S\\itch to other antiepilept.ics; vitamin D and calcium and folate 
supplements; treat fracture. physintlwrapy. 

Discussion Phenytoin and, to a lesser extent, other antiepileptic drugs such 
as phenobarbital and carbamazepinc may cause vitamin D de fi
ciency with comcquent development of o't<:omalacia (in aduJrs) 
and ricke~ (in children). Fracmr<:!> with minor trauma may be a 
presenting sign, as may bone pain and proximal muscle 
weakness. 

• ANTICONVULSANT OSTEOMALACIA 
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10/CC A 45-year-old female comes Lo her family physician for an evalu
ation of frequent URis (due to neua·openia) and gum bleeding 
(due to thrombocytopenia). She also complains of double vision 
(otPLOPIA), nausea, sleepiness, and dry mouth as well as diffi
culty walking. 

HPI She has been suffering from recurrenL, severe, sharp pain on 
the left side of her face that radiates to the corner of her eye 
and is triggered by mastication or cold exposure (TRIGEMINAL 

NEURALGIA). She has been taking carbamazepine for several 
months, during which time her attacks have been much less 

frequent. 

PE VS: normal. PE: well hydTated, oriented, and in no acute 
distress; ataxic gait; funduscopic exam normal except for mild 
mydriasis. 

labs CBC: decreased platelets; decreased neutrophil count. 
Coagulation and bleeding Lime increased. LP: CSF normal. No 
evidence of multiple sclerosis on evoked-potential testing; AST 

and ALT moderately increased. 

Imaging CT, brain: normal. 

Treatment Switch to phenytoin. Consider alternative treatment options for 
trigeminal neuralgia. 

Discussion Trigeminal neuralgia is sometimes seen in association with mul
tiple sclerosis, primarily in younger patients. Carbamazepine is 
chemically similar Lo imipramine and has been used for u·igemi
nal neuralgia as well as for the treatment of partial and tonic
clonic seizures. 

CARBAMAZEPINE SIDE EFFECTS 



ID/CC A neonatologist is called upon to evaluate a newborn with m u!Li
ple birth defects. 

HPI The mother is a 17-year-old runaway who is homeless, had no 
prenatal care, and con Lin ued her habit of getting drunk two to 
three times a week throughout her pregnancy. 

PE Low birth weight; small head size (MICROCEPHALY); facial flattening 
with epicanthal folds; small eyes (MICROPHTHALMOS); cardiac 
munnur (diagnosed as an atria l septal defect); po$i tive 
Ortolani's sign on left hip and lack of complete hip abduction 
on that side: chest deformed (pectus excavatum). 

Labs CBC: mild anemia. Increased AST and ALT. 

Imaging CXR: cardiomegaly; pectus excavamm defOI·mjty. XR, hip: con
genital dislocation of left hip. 

Treatment No specific treaunent :available; treat each malformation/ills
ease accord ingly 

Discussion Alcohol is the leading cause of fetal malformations in the 
United States. Fetal a lcoho l syndrome may cause myriad abnor
malities, both skeletal and visceral, but usually involves a triad 
of features: (1) craniofacial dysmorp hoJogy, including mild to 
moderate microcephaly and maxillary hypoplasia; (2) pren atal 
and postnatal growth retardation; and (3) CNS abnorm alities. 
including mental retardation, with IQs often in the range of 50 
to 70. In addition, fetal alcohol exposure leads to an increased 
incidence of cardiac malformations, including patent ductus 
arteriosus and septal defects. Risk is dose related. 

FETAL ALCOHOL SYNDROME 
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10/ CC A 23-ycar-old female is terrified after reponedly seeing 
grotesque monsters trying to kill her while she had her left dis
located shoulder reduced. 

HPI She injured her shoulder while rock climbing in Colorado. The 
docLOr was called upon to see her immediately after the acci
dent. She did not suffer major injuries but had a dislocated 
shoulder and was not cooperative enough to tolerate the proce
dure (reduction) without medication, so he anesthetized her 
with ketamine, atropine, and diazepam. 

Imaging X-rays at time of injury showed an anterior shoulder dislocation. 

Treatment The addition of diazepam and atropine often diminishes the 
hallucinogenic effect of ketamine. 

Discussion Ketamine is an arylcyclohexylamine that produces a dissociative 
anesthesia; the patient has open eyes, and muscle tone is pre
served (v.~th sufficient :analgesia to do major surgery and total 
amnesia). Its m<Dor side:: effect is vivid hallucinations, sometimes 
terrifying, upon arousal, mosLly in adults. lL is widely used in de
veloping countries, in 1·ural areas where there is no available 
anesthesiologist. and in short pediarric procedures (abscess de
bridement, burn wounds, dressing changes, etc.) because of its 
relative safety and lack of life-threatening side effects (such as 
respiratory depression. which is common with other anesthetics). 
However, it a lso causes cardiac stimulation with increased blood 
pressure and tachycardia. 

• • KETAMINE SIDE EFFECTS 



10/CC An 82-year-old male complains to his doctor about chronic nau
sea and vomiting, loss of appetite, and altered taste perception 
as well as involuntary tremors, chewing, and grimacing move
ments (Dl'SKlNEStA). 

HPI The paLiem also states he has been having palpitations and 
insomnia. He suffers from Parkinson's disease and has been 
taking levodopa for a long time. 

PE VS: tachycardia (H R 115); postural hypotension. PE: patient 
thin; typical parkinsonian gait; masklike facies; pill-rolling 
tremor of hands; choreiform movements of head and hands: 
grimacing facial movements. 

Labs CBC/ PBS: Coombs' test positive; no hemolytic anemia. ECC: 
premature ventricular contractions (cause of palpitations). 
Urine and saliva are brownish in color. 

Treatment Minimize side effects by taking drug with meals or in smaller 
doses. Often, administration of caJ·bidopa diminishes side 
effi_·cts. Tolerance to emetic ef'fec1 may also develop. Anticmctics 
may be given, bm these may reduce antiparkinsonian effecL5. 

Discussion Dopamine cannot cross the blood-brain barrier; however. 
lcvodopa, a precursor of dopamine, does. When this drug is 
administet·ed. it is usually given in combination with carbiclopa. 
an inhibitor of the peripheral dopa decarbm .. 7lase (thus increas
ing the half-life and plasma levels oflevodopa). Dyskinesias are a 
common side effect, as are GI symptoms (nausea and vomiting) 
and postural hypotension. ArrhyLhmias, anxie1y, depression, 
insomnia, and confusion have also been reported. The dose of 
lcvodopa must be slowly decreased, since abrupt cessation may 
result in an akinetic state. Many patients eventually experience a 
decline in efficacy with levodopa/ carbidopa. They may develop 
<m "on-off" phenomenon in which they suddenly lose activity of 
the levodopa and are "fi·o.t.en." Other patients experience a 
more gradual decline in which the levodopa effect lasts for 
shorter periods of time. 

• LEVODOPA SIDE EFFECTS 
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ID/CC A 16-year-old female patient undergoes surgery to remove an 
inflamed appendix and has a rare anesthesia complicat.ion. 

HPI The father states that the patient's paternal uncle died of an 
anesthetic complication. The patient has had no prior surgery 
and received general anesthesia in the form of halothane and 
succinylcholine. 

PE VS: very high fever (39.8°C}; hypertension (BP 150/95). PE: 
generalized muscular rigidity with difficulty breathing, anxiety, 
and marked sweating. 

labs CBC: leukocytosis with neutrophilia. Lytes: hyperkalemia. ABGs: 
metabolic acidosis. Elevated CK. 

Treatment Immediate treatment to lower body temperature, control acido
sis, and restore electrolyte balance is critical to survival. IV 
dantrolene relaxes skeletal muscle by inhibiting release of 
calcium from sarcoplasmic reticulum. This allows muscle to 
relax and limits hyperthermia from muscle hyperactivity. 

Discussion Malignant hyperthermia is a highly lethal, genetically deter
mined myopathy (au tosomal-dominant trait). It is triggered by 
inhalation anesthetics (more commonly halothane), particularly 
those coupled with succinylcholine. The syndrome includes 
tachycardia, hypertension, acidosis, hyperkalemia, and muscle 
rigidity, and it appears to be related to excess myoplasmic 
calcium. 

•: MALIGNANT HYPERTHERMIA 



10/CC A ~2-year-old male is b rought by his wife to t.he family care 
center of the community because of inet·easing tremors, slowing 
of movements ( BRADYKJNESIA), and postural instability. 

HPI The patient works as a chemist a t a leading pharmaceutical 
research company in Northern California and has a long
standing history of drug abuse requiring hospitalization. 

PE VS: normal. PE: flat facies; resting tremor; cogwheel rigidity; 
impaired capacity for volumary molar activity; speech slow, as 
are voluntary movemenlS. 

Imaging CT, head: no apparent inu·acran ial pathology. 

Treatment No effective therapy currently exisLS for treatment of drug
induced Parkinson's syndrome aside from discontinuation of 
offending drug. 

Discussion Several drugs may produce Parkinson-like symptoms, including 
haloperidol and phenothiazines, which block dopamine recep
tors, as well as reserpine and teu·abenazine, which deplete 
biogenic monoamines from their storage sites. In their attempts 
to produce "designer drugs" related to meperidine, "under
ground" chemists have also synthesized a compound, 1-methyl-4-
phenyl-tetrahydrobiopteridine (MPTP). The toxicity of MPTP is 
produced by its oxidation to MPP+ (a toxic compound), which 
selectively destroys the dopaminergic neurons in the substantia 
nigra. 

• • PARKINSON'S DISEASE-MPTP-INDUCED 
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ID/CC A 21-year-old male who emigrated to the United States 3 months 
ago visits a neighborhood medical clinic complaining of appre
hension, tremors, dizziness, inability to walk properly, and 
double vision (DIPLOPIA). 

HPI He is a newly diagnosed epi leptic whose understanding of 
English is very poor, so when his doctor p!-cscJibcd one tablet 
of phenytoin eveq• 24 hours, he thought the doctor meant one 
tablet every 2 to 4 hours. 

PE VS: hypotension; bradycat-dia. PE: bilateral nystagmus with slug
gish pupils; patient is slightly lethargic; ataxic gait; dysarthria. 

Labs CBC: megaloblastic anemia. Moderate increases in AST and 
ALT. EGG: sinus bradycardia. 

Imaging CXR: normal. CT. head: no intracranial pathology seen. 

Treatment Gastric lavage or hemodialysis if acute overdose. Stop treatment 
temporarily; then resume at proper dosage. 

Discussion Overdose may be lethal owing to the abil it-y of phenytoin to 
induce CNS, cardiac, and respiratory depression. Certain drugs, 
such as INII, cirneticline, and sulfonamides, can increase pheny
toin fc,'Cls by inhibilirtg the microsome enzymes that are respon
sible for the metabolism of phenytoin. The rate of hydroxylation 
of phenytoin also varies among individuals as a result of genet.ic 
differences. 

• PHENYTOIN OVERDOSE 



10/CC A 65-year-old female with long-standing osteoarthritis presents 
with bilateral lower extremity swelling. 

HPI For the last 2 months. she has been taking celecox:ib for relief of 
joint pain and in£1ammation. 

PE VS: normal. PE:JVP normal: Sl and S2 auscultated normally 
without any murmurs, gallops, or rubs; mild, bilateral pitting 
lower extremity edema. 

Labs CBC/Lytes: normal. LFTs normal. ECG: normal. 

Treatment Monitor for worsening edema; provide temporary relief with 
diuretics; may need to switch to an alternative NSA!O. 

Discussion Cclccoxib is a nonsteroidal anti-inf1ammatory drug (NSAID) 
used to u·eat osteoarthritis and adult rheumatoid arthritis. 
Recently, it has also been used to reduce the number of colorec
tal polyps in patients wilh familial adenomatous polyposis 
(FAP) and shows promise in u·e;uing GJ cancers. Celecoxib 
works by inhibiting cyclooxygenase-2 (COX-2), but unlike olher 
NSAJDs, it does not inhibit COX-1. As a result, there is a reduc
tion in the incidence of upper GI ulcers as compared to aspirin, 
ibnprofen, and naproxen, as well as less interference v.~Lh blood 
platelets/clotting. Celecoxib is contraindicated in patients who 
are allergic to sulfa drugs or a.~pitin. It can also cause liver 
damage and/ or edema. The efficacy of thiazide diuretics, loop 
diuretics, and ACE inhibitors is diminished by celecoxib. 

COX-2 INHIBITORS 



ID/CC An 18-year-old high-school dropout is brought to the ER 
because of marked restlessness, euphoria, anxiety, tachycardia, 
paranoia, and agitation. 

HPI The patient is a known drug abuser with an olhcrw1se 
unremarkable medical history. 

PE VS: marked hypertension (BP 185/ 100); tachycardia (HR 165). 
PE: diaphoresis; tremor. 

Labs Amphetamine levels are detectable in urine and gastric samples. 
UA: occult hemoglobin (due to rhabdomyolysis with 
myoglobinuria). 

Treatment Treat agitation, seizures, and coma if they occur. Hypertension 
best treated with vasodilator such as nitroprusside. Propranolol 
used lO prevent tachyarrhythmias. 

Discussion A variety of amphetamines are used clinically, including 
methylphenidate (Ritalin) for auention deficit hyperactivity 
disorder (ADHD). However, many of these drugs are commonly 
abused as well. Such agents activate CNS via peripheral release 
of catecbolamines, inhibition of reuptake mechanisms, or in hi
bition of monoamine oxidase enzymes. Excretion is dependent 
on urine pH, with optimal excretion occurring in acidified 
urine. 

AMPHETAMINE ABUSE 



ID/CC A 20-year-old medical studem is brought to the emergency room 
because his roommate noticed that he had been .sleeping all day 
and awakening from lime to time with nightmare.s; the patient 
then stated that he wanted to shoot himself and began to look 

for a gun. 

HPI lie had just unished end-of-year exams in a ll his subjects, for 
which he had swdied late into the night and had taken 
methylphenidate daily for several weeks. 

PE VS: mild tachycardia. PE: well-<)r;ented with respect to Lime, 
person, and place but very le thargic and complains of a severe 
headache; funduscopic exam normal; no increascdj\'P; no neck 
masses; lungs clear; heart sounds with no murmurs; abdomen 
soft and non tender with no masses; peristaltic sounds increased 
(patient complains of abdominal cramps when these are heard). 

Labs Routine lab exams fai l to disclose abnormality; urine tox screen 
shows only u·ace amoun LS of am phetarn in e. 

Imaging CXR: no cardiopulmonary pathology apparenr. 

Treatment H ospitalization due to risk of suicide, antidepressants, support

ive treatment. 

Discussion Amphetamines are used recreatio nally for their abibty to 

produce a sense of well-being and euphoria, with sympathetk 
stimulation. There are also some medical indications for their 

usc, such as hyperactive child syndrome. Amphetamines may be 
abused orally or parenterally or may be smoked. Withdrawal 
symptoms include lethargy, suicidal thoughts, profound depres
sion, intestinal colic, headache, sleepiness, and nightmares. 

AMPHETAMINE WITHDRAWAL 
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ID/CC A 19-year-old epileptic student is brought by ambulance to the 
emergency room in a coma after being found on the noor of 
her apartment 

HPI She had been feeling depressed for several months and, accord
ing Lo her roommate, had just broken up with her boyfriend. 
She took a whole bottle of her antiepileptic pills at once 
(phenobarbital). 

PE She wa~ brought to Lhe ER unconscious, hypotensive, hypother
mjc (35°C), and bradypneic. PE: no response to verbal stimula
tion; reacts only to painful stimuJi: bullae on lower legs; deep 
tendon reflexes slow (HYPOREFLEXIJ\). 

Labs ABGs: pronounced hypoxemia and respiratory acidosis. Blood 
alcohol level also increased. ECG: sinus bradycardia. 

Imaging CXR: no evidence of aspiration (a common complication of 
sedative overdose due to diminished gag reflex and altered 
consciousness). 

Gross Pathology Globus pallidus necrosis with pulmonary and cerebral edema. 

Treatment Airway maintenance; oxygen; assisted ventilation; gastric lavage; 
cathartics; alkalinization of urine; warming blankets; consider 
pressors, hemodialysis or hemoperfusion. Flumazenil reverses 
benzodiazepine overdose but not barbiturate overdose. 

Discussion Barbiturates faci litate GABA action by increasing the duration of 
the chloride channel opening; they are used as antianxiety 
drugs, in sleep disorders, and in anesthesia. Barbiturates induce 
the cytochrome P450 system of liver microsomal enzymes, 
thereby affecting the metabolism of several drugs. In overdose, 
death may ensue due to severe respiratory depression or aspira
tion pneumowa. 

BARBITURATE INTOXICATION 



ID/CC A 6-year-old-girl is brought to the pediatric emergency room be
cause she accidentally consumed large quantities of her sister's 
"Vivarin" stimulant pills. 

HPJ The child, a healthy girl with no previous medical history, 
miswok the pills for candy, as they were in a non-child-proof 
container in the kitchen cabinet. 

PE VS: tachycardia (HR 175); hypotension (BP 115/ 60). PE: 
extreme restlessness, tremors. and nausea. 

Labs CBC/ Lytes/ UA: normal. SMA-7 normal. 

Imaging CXR/ KUB: within normal limits for age. 

Treatment Monitor patient for ECG changes. Treat tachycardia and possi
ble hypotension due to excess 13 1 and 132 stimulati<>n with 
propranolol or esmolol. 

Discussion Caffeine is widely used as an appetiLe and sleep suppressant and 
as a diuretic. It has a wide therapeutic index; however, serious 
tox_icity may result from accidental ingestion of large quantities. 
Beta-blockers effectively reverse the cardiotoxic effects of excess 
catecholamine release and stimulation. 

CAFFEINE INTOXICATION 
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10/CC A 14-year old boy is brought to the ER by his anxious mother for 
mild somnolence, mild stupor, and mild motor dysfunction. The 
patient initially answers negatively to questions about drug use. 

HPI Upon further private questioning, he reveals that he had been 
"smoking ajoint." 

PE VS: tachycardia; mild tachypnea. PE: conjunctiva red and 
injected. 

Labs UA: presence of cannabinoids. 

Treatment There is no specific amidote for marijuana intoxication. 
Psychological disrurbances can be o·eated with psychotherapy 
and adjunctive usc of diazepam. 

Discussion The primary psychoactive agent in marijuana is delta-9-
tetrahydrocannabinol, which is released during pyrolysis 
(smoking) of Cannalri..~ sativa. Acute cannabis intoxication 
usually consists of a subjective perception of relaxation and mild 
euphoria accompanied by mild impairment in thinking, concen
tration, and perceptual and psychosocial functions. Chronic 
abusers may lose imerest in common socially desirable goals. 
Therapeutic effects include treatment for glaucoma, prevention 
of emesis associated with cancer chemotherapy, and appetite 
stimulation ("nn: MU'ICHlES"). 

CANNABIS INTOXICATION 



ID/CC A 24-year-old female of Ashkenazi.Jewish background complains 
to her family doctor of repeated URis (due to neutropenia), 
increasing fatigue, muscle aches, and headaches. 

HPI She had been showing flatlening of affect, suspiciousness, a 
delusional mood, and auditory hallucinations that were diag
nosed as schizophrenia 3 years ago. She has been receiving 
clozapine treatment because other anti psychotics were 
unsuccessful. 

PE VS: fever; tachycardia (HR 165). PE: patient in obvious discom
fort; pallor (due to anemia); conscious and oriented to person. 
place, and time; petechiae (due to thrombocytopenia) on chest 
and arms; cardiopulmonary, abdominal. and genital exams 
normal; no extrapyramidal si~s. 

Labs CBC: pancytopenia. 

Imaging CXR: No signs of lung infection. 

Treatment Discontinue cloLapine and institULe alternate pharmacotherapy. 

Discussion Clozapinc is used for the treatment of schizophrenia and 
psychotic disorders that are unresponsive to other therapy. Il 
blocks 0 1, 0 2, and D,1 dopamine receptors as well as serotonin 
receptot·s. Because of its low affinity for 0 2 receptors, clozapine 
causes tew extrapyramidal symptoms. Agranulocytosis occurs in 
< 2% of patients, but all patients must receive weekly blood 
counts to monitor for this potentially lethal effect. Other side 
effects include seizures, sedation, and anticholinergic symptoms. 
Agranulocytosis usually reverses \vith discontinuation of 
clozapine. 

CLOZAPINE TOXICITY 
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10/CC A 32-year-old stockbroker is brought to the ER after police find 
him hiding in an alley. 

HPI The patient had been at a party with several friends. He admits 
to indulging in cocaine from a new dealer for the past 6 hours. 

PE VS: hypertension (BP 180/95); tachycardia (HR 160). PE: rest
less, malnourished, and disoriented. 

Treatment Monitor vital signs and ECG for severaJ hours. There arc no 
specific antidotes for cocaine use. Propr-anolol may be used with 
a vasodiJator for treatment of hypertension and tachyarrhyth
mias. Dialysis and hemopcrfusion are not effective. 

Discussion Cocaine is a CNS stimulant and an inhibitor of neuronal cate
cholamine reuptake mechanisms; hence, its use results in a state 
of generalized sympathetic stimulation, with typical symptom s 
including euphoria, anxiety, psychosis, and hyperactivity. Severe 
hypertension, ventricular tachycardia, or fibrillation may also 
occur. Angina pectoris in a young, healthy person is suggestive 
of cocaine use. Myocardial infarction secondary to coronary 
vasospasm and thrombosis have been described as well. 

COCAINE ABUSE 



ID/CC A 36-year-olcl male, an ENT doctor, tells his psychiau-ist that he 
has been feeling terribly depressed and anxious over the last 
3 weeks. 

HPI The patiem has been in good health, but he recently entered 
into a drug rehabilitation program to wean himself off cocaine. 

PE VS: tachycardia; BP normal; no fever. PE: patient expresses 
concern over his increasing lethargy, depression, hunger, and 
extreme cravings for stimulants such as cocaine. 

Labs Basic lab work and tax screen are all ·within nonnal limitS. ECG: 
sinus r.achycardia. 

Treatment No definitive treatment existS to alleviate symptoms of cocaine 
withdrawal and associated cravings. Bromocriptine, a dopamine 
agonist that is used in Parkinson's disease, has been reported to 
diminish cocaine cravings. 

Discussion Symptoms of cocaine withdrawal may be due to enhanced sensi
tivity of inhibitory receptors on dopaminergic neurons. In con
trast to mild physiologic withdrawal signs and symptoms, cocaine 
produces marked psychological dependency and behavioral 
'~>vithdrawal symptoms. 

COCAINE WITHDRAWAL 



ID/ CC A 35-year-old plastic surgeon is rushed to the hospital by his wife 
after he is found lying comatose in his bed with a couple of 
syringes lying on the floor and his sleeve rolled up. 

HPI His ,.nre states that her husband had been having serious finan
cial problems; she has suspected drug use in light of recent 
personality and mood changes. 

PE On admission to ER, patient had a tonic-donie seizure; respira
tory depression ; bradycardia; stupor; pupils ver y constricted 
(PINPOJl'\'T PUPILS); cold skin; hypotension; marked hyporeflcxia: 
hypoactive bowel sounds; needle "train track" marks (stigmata 
of multiple previous injections). 

l abs ABGs: hypoxemia; hypercapnia; respiratory acidosis. Urine rox 
screen positive for opioids. 

Imaging CXR: noncardiogenic pulmonary edema (edema without 
cardiomegaly). 

Gross Pathology Pulmonary congestion and edema; inflammatory neutrophilic 
infiltrate of arteries in brain and lung. 

Micro Pathology Brain cell swelling due to h)rpoxia. 

Treatment Establish a patent airway, assist ventilation, con·ect acid-base 
disorders, hypothermia, and hypotension. Naloxone as specific 
antagonist (naloxone may induce rapid opiate \-vithdrawaJ), with 
rollow-up in rcu. 

Discussion Heroin is a synthetic derivative of morphine that is abused as a 
recreational drug. Health professionals have a higher incidence 
of opioid abuse, generally abusing medical opioids. Heroin 
abuse is a complex social disease that is linked with violence, 
prosLirution, crime, an tisociaJ behavior, and premature death; it 
may result in fatal overdose, endocarditis, fungal infections, 
abscess formation, anaphylaxis, and HN transmission. Death 
may resuh rrom aspiration of gastric contents or from apnea. 

:e HEROIN OVERDOSE 
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10/ CC A 26-\ear-old female who model~ for photography magazines is 
referred to the dermatologist by her familv doctor because 
of persistent acne that has been unrcspomi,·e to the usual 
treatment. 

HPI She also complains of constant thirst, dryness of the mouth, and 
frequent urination. She has been diagnosed with bipolar affec
tive ilisordcr with manic predominance and was recently started 
on lithium therapy. 

PE Sensorium normal: oriented and cooperative; mouth is dry; no 
signs of present depression or mania: face shows presence 
of severe cystic acne on chin, forehead, and upper chest with 
folliculitis. 

labs CBG: leukocytosis. Pregnancy test negative. ECC: T-wave 
inversion. 

Treatment Acne treatment with isotreLinoin (teratogenic), chronic, 
low-dose tetracvclinc, benzoyl peroxide. 

Discussion Uthium is the preferred treatment for the manic "tage of bipo
lar affective d isorder; howe\'er. its mechanism of action on 

mood stability is still unclear. One possibility re' olves around 
lithium\ effects on the IP~ second-messenger system in the 
brain. Tlw onset of action may take se,·eral days, and side effects 
may be very bothersome, such as persistent polyuria and poly
dipsia (ADH antagonism), weight gain, and severe acne. ll is 
comraindicated in pregnancy due LO its teratogenic effect. 

LITHIUM SIDE EFFECTS 
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ID/CC A 40-year-old male was brought into the ER by his sister, who 
reported that he had dropped by her apartment acting "drunk" 
and agitated. 

HPI The patiem was diagnosed as suffering from major depressive 
disorder 1 momh ago and had been on phenelzine (MAO 
inhibitor) for 3 weeks. H e was switched to paroxetine (a selective 
serotonin reuptake inhibitor or SSRI) last week. 

PE VS: fever (39.0.C); hypertension (BP 150/ 100); tachycardia 
(HR llO); tachypnea (RR 30). PE: disoriented; agitated, di
aphoretic; neurologic exam reveals hyperreflexia, resting hand 
tremor, and rigid extremities. 

Labs ABGs: metabolic acidosis. 

Treatment External cooling; supportive care; IV benzodiazepines for agita
tion and seizures; antihypertensives. 

Discussion Serotonin syndrome is characterized by an excess of serotonin in 
the bloodstream. The combination most frequently leading to 
serotonin syndrome is a monoamine oxidase (MAO) inhibitor 
given with an SSRI. Other drugs that can precipitate serotonin 
~;yndrome in combination with an MAO inhibitor or an SSRJ in
clude opioids (dextromethorphan, meperidine) and street drugs 
such as cocaine and LSD. In severe cases, serotonin syndrome 
progresses to seizures, disseminated intravascular coagulation 
(DIC), renal failure, coma, and death. Tyramine-containing 
foods such as cheeses and beer in combination with an MAO 
inhibitor, can a lso cause a hypertensive crisis. Patients should 
stop using an MAO inhibitor at least 14 days before starting 
SSRI tl1erapy. 

MAO-SSRI INTERACTION 
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10/CC A 43-year-old art consultant in an advertising agency is brought 
to the emergency room with severe headache, palpitations, ring
ing in her ears, and sweating; she had been drinking and dining 
at a French restaurant. 

HPI Over the past several momhs she had seen several physicians for 
a vadety or complaints before finally being diagnosed with 
hypochondriasis and given medication for it (tranylcypromine). 

PE VS: tachycardia; hypertension (BP 180/120); no [ever. PE: pupils 
dilated; no papilledema; no signs of long-standing hypertensive 
retinopathy; no goiter (hyperthyroidism may lead to hyperten
sive crises). 

Labs CBC/Lytes: normal. LFfs normal; no vanillylmandelic acid in 
urine (seen in pheochromocytoma). UA: normal. 

Imaging CXR: normal. 

Treatment Gastric lavage; activated charcoal; o·eat hypertensive crisis with 
alpha-blockers to avoid producing hypOLension; external cool
ing to manage hyperthermia. Avoid tyramine-containing foods. 

Discussion Monoamine oxidase (MAO) is an enzyme that degrades 
catecholan1ines. When inhibited, catecholamine and serotonin 
levels increase. MAO inhibitors such as tranylcypromine, and 
phenelzine arc used to treat anxiety, hypochondriasis, and atypi
cal depressions. Tyramine is a catecholamine rood precursor 
(normally degraded by monamine oxidase) found in fermented 
meats, cheeses, beer, and red wine. When taken wgether, tyra
mine and MAO inhibitors rapidly elevate blood pressure with 
possible encephalopaLhy and su·oke. 

MAO INHIBITOR HYPERTENSIVE CRISIS 
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10/CC A 27-year-o ld female is brought to the emergency room by her 
mot her because of a high fever and muscle rigidity. 

HPI The patient's mother reports that her daughter is being treated 
with antipsychotics for schizophrenia but is otherwise in good 
health. 

PE VS: tachycardia (HR 165); hypotension (BP 100/50); fever. PE: 
confused with an altered level of consciousness; pallor; 
diaphoresis (due to autonomic instability); marked rigidity of all 
muscle groups. 

labs CBC: leukocytosis. Increased CK (indicates muscle damage). 
ABGs: metabolic acidosis. 

Treatment Treat muscle rigidity with diazepam and initiate rapid cooling to 

prevent brain damage (fever may reach dangerous levels) . 
Dantrolene, dopamine agonisLS (bromocriptine). Respiratory 
support. 

Discussion Neuroleptic malignam syndrome is a life-threatening compl ica
tion characterized by generalized rigidity and high fever that 
occur in certain patients with an idiosyncratic reaction to an
tipsychotics, such as haloperidol and trifluoperazine hydrochlo
ride. The onset of symptoms is usually within a couple of weeks 
after the drug is started; diminished iron reserves and dehydra
tion are predisposing factors. 

NEUROLEPTIC MALIGNANT SYNDROME 
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ID/ CC A 48-year-old male complains to his doctor about increasing 
anxiety, insomnia, irritability, and severe cravings for cigarettes 
and food. 

HPI The patient, a two-pack-a-day smoker for 20 years, recently quit 
smoking. He claims that he is no longer able to relax and has 
been having problems with his wife and at work due to 
impulsiveness. 

PE VS: tachycardia (HR 155); hypertension (BP 165/ 110). PE: 
patient anxious and sweating. 

labs CBC: increased hematocrit. Hypertriglyceridem ia; 
hypercholesterolemia. 

Imaging CXR: signs of chronic bronchitis and emphysema. 

Treatment Gradually reducing the dose of nicotine either in transdermal 
patches or wiLh nicotine-containing gum is helpful in weaning 
smokers from nicotine addiction. Group therapy, hypnosis, 
psychological consultation. 

Discussion Nicotine produces serious addiction and long-lasting cravings 
upon quitting. Nicotine produces euphoriant effects; however, 
tolerance develops rapidly. The psychological dependence of 
nicotine is very severe and a major impedim ent to q ui tting the 
tobacco habit. It is sometimes stronger than the physiologic 
dependence. 

NICOTINE WITHDRAWAL 



ID/CC A 32-year-old male, the lead drummer of a popular rock band, 
presents to the emergency room \\rith high fever, a running nose, 
and severe diarrhea as well as abdominal pain. 

HPI He is a chronic user of multiple drugs and had been a heroin 
addict for 2 years until two clays ago, when he decided to quit. 

PE VS: tachycardia (HR 165); hypertension (BP 160/90). PE: 
patient has lacrimation and rhinorrhea and is thin, anxious, 
malnourished, and sweating profusely; generalized piloerection 
("coosE.BUMPs"); abdomen shows tenderness to deep palpation, 
but no muscle rigidity or peritoneal signs. 

labs CBC/Lytes: normal. 

Treatment Treat electrolyte abnormalities resulting from severe diarrhea. 
Monitor vital signs. Consider methadone substitution; clonidine. 

Discussion Tolerance to opioids is a true cellular adaptive response on 
many levels, including Ca2+ flux, G-protein synthesis, and adenyl 
cyclase inhibi Lion. Withdrawal effects consist of rhinorrhea, 
yawning, piloerection, lacrimation, diarrhea, vomiting, anxiety, 
and hostility. These effects begin within 6 hours of the last dose 
and may last 4 to 5 days. Cravings for opiates may last for many 

years. 

: • OPIATE WITHDRAWAL 
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ID/CC A 52-year-old college professor with a history of schizophrenia 
presents with tremor and rigidity. 

HPI The pat.iem is diabetic and a smoker and has been receiving 
antipsychotic therapy for many years. 

PE Abnormal facial gestures, including lip smacking, jaw muscle 
spasms, and jerky movements around mouth; Increased 
blinking frequency and difficulty with speech. 

labs All labs normal. 

Imaging XR, skull: calcification of pineal gland. 

Treatment Decreasing dose or switching to atypical new·olept.ics is first 
step. Benzodiazepine u·eatment can often improve GABAergic 
activity and therefore alleviate sympLOms. Propranolol and 
calcinn1 channel blockers m ay be of use. 

Discussion Tardive dyskinesia is a syndrome character-ized by late-occurring 
abnormal choreoathetoid movements. It is often associated with 
antipsychotic drugs (e.g .. dopamine blockers) and is estimated 
to affect about 30% of patients receiving treaunem (males and 
females affected equally) . Predisposing factors include older 
age, smoking, and diabetes. Advanced cases of tardive dyskinesia 
may be irreversible, so early recognition of symptoms is critical. 

TARDIVE DYSKINESIA 
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ID/CC A 26-year-old female is brought to the ER by her boss after 
fainting at work. The day before she had complai ned of a dry 
mouth along with constipation and urinary retention. 

HPI She had a m~jor manic episode of hyperactivity and productivity 
at work 2 months ago as well as auditory hallucinations, for 
which she was diagnosed with a schizoaffcctive disorder and has 
been undergoing treatment with the antipsychotic drug 
thioridazine. 

PE VS: orthostatic hypotension; tachycardia (HR 108). PE: acute 
depression; dryness of mouth; inability to accommodate 
normally (with resultanr blurred vision): funduscopic exam 
shows pigmentary retinopathy and dilated pupils; abdomen 
slightly distended with diminished peristaltic movements. 

Labs Increased prolactin levels; hyperglycemia. ECG: Oattened T 
wave; appearance of U waves; Q-T segment prolongation. 

Treatment Discontinue offending drug. 

Discussion Antipsychotic drugs such as thioridazine and chlorpromazine 
manifest a number of adverse effects, making drug compliance 
difficult. Muscarinic blockade produces typical anticholinergic 
effects such as tachycardia, loss of accommodation, urinary re
tention, and constipation. Alpha blockade produces orthostatic 
hypotension. Other side effects include extrapyramidal signs 
(AKATHISIA, TAROLVE 1)\SKJNI:.SlA, AKJNESIA, DYSTOXIA, CONVULSIONS) . 

Pigmentary retinopa1.hy is rest:J;cted to thioridazine use. 

THIORIDAZINE SIDE EFFECTS 



ID/CC A 5-year-old male is rushed to Lhe emergency department after 
his mother found him playing with her purse, where she carries 
her antidepressants (imipramine); she noticed that the boy had 
swallowed a handful of pills. 

HPI The child complained of dry mouth, blurred vision, and hot 
cheeks (anticholinergic effect); he also complained of 
palpitations (due to arrhythmias). 

PE VS: tachycardia with irregular rhythm; fever (anticholinergic 
inability ro sweat); hypotension. PE: patient confused; pupils 
dilated (MYDRIASIS); skin warm and red; diminished peristalsis 
with no peritoneal signs. 

Labs Lytes: normal. BUN and CPK normal. UA: myoglobin presenl. 
ECG: occasional premature ventricular conlractions (PVCs) and 
prolonged QRS and QT intervals. 

Imaging CXR: no pathology found. 

Treatment Gastric lavage, activated charcoal, physostigmine in selected 
cases. Dialysis is not effective for TCA overdose becatLSe TCAs 
have a wide volume of disu·ibution. Treat arrythmias. 

Discussion Tricyclic antidepressants (imipramine, amittiptyline, doxepin) 
block the reuptake of norepinephrine and serotonin and are 
used for endogenous depression u·eatmenl. TCAs are commonly 
taken by suicidal patients and are a major cause of poisoning 

and death. In toxication or overdose may produce seizures and 
myoclonic jerking (most common clinical presentation) wilh 
rhabdomyolysis. Death may occur within a few hours. Other side 
effects are anticholinergic (sedation, coma, xerostomia, and 
diminished bowel sounds) . 

: • TRICYCLIC ANTIDEPRESSANT OVERDOSE 
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10/CC A 5-year-o ld male becomes cyanotic and has a cardiorespiratory 
arrest in the ER. 

HPI The child, a known asthmatic, had come to the hospital by am
bulance 15 minutes earlier with severe wheezing, intercostal re
tractions, nasal flaring, and marked dyspnea. He was given 

inhaled conicosteroids. 

PE Immediate CPR was given, the patient was intubated, and as
sisted ventilation was administered. The patient came out of the 
arrest btll then returned to his preadmission state ofwheez.ing 
and respiratory failure. 

Labs GBC: leukocytosis (16,000) with neutrophilia. ABGs: mixed res
piratory and metabolic acidosis with hypoxemia and hypercap
nia. Peak expiratory flow rate (PEFR) markedly reduced 
(indicates severe airway obsu·uction) . 

Imaging CXR: left lower lobe inJi ltrate compatible v.rith pneumonia. 

Treatment Metaproterenol by Inhalation until bronchospasms stop. Treat 
infection, acid-base/ electrolyte imbalance. 

Discussion ln a severe case of asthma such as this, a preexisting infection is 
usually the precipitating event. lnhaled steroids have no place in 
the treatment of an acute attack, as is also tl1e case with sodium 
cromolyn (cromolyn prevents the release of mast cell mediators, 
useful for prophylaxis). N steroids may be given but. may take 
several hours to take fuJ I effect (they block leukotricnc synthesis 
by blocking synthesis of phospholipa~e A2). Inhaled beta-agonists 
are the mainstay of acute, emergent therapy (they activate adenyl 
cyclase and thereby increase cAMP, which relaxes bronchial 
smooth muscle). Adverse effects include arrhythmias, tachycar
dia, and tremors. 

• I ASTHMA-SEVERE ACUTE 



10/CC A 42-year-old female presents to her family docLOr because of 
increasing concern over a facial rash for the last 2 months that 
cannot be concealed with cosmetics. 

HPI She has also noticed joint pains in the knees and sacral region 
as well as diarrhea. For the pa~t 6 months, she has been u·cated 
with procainamide for a supraventricular arrhythmia. 

PE Ilyperpigmented, brownish butterfly rash over the malar region . 
Left lung is hypoventilated, with dullness to percussion and 
decreased fremitus (PLEURAL EFFUSION); there is also a 
pericardia! friction rub (due to pericarditis). 

Labs Increased antinuclear antibody (ANA) titer. Positive antihistone 
antibodies UA: proteinuria (> 0.5 mg/dL/day); presence of cellu
lar casts. ECG: S-T, T-wave changes (suggestive of pericarclitis) . 

Imaging CXR: small left plcuraJ effusion and enlargement of cardiac 
silhouette (due to pe,;cardial effusion). 

Treatment Discontinue procainamide therapy and consider other class lA 
antiarrhythmics. Lupus-like symptoms typically resolve. 

Discussion Approximately one-third of patients on long-term procainamide 
u·eaunent develop a lupus--like syndrome. ANA titer is elevated 
in nearly aU patients receiving this drug, which can also induce 
pericarditis, pleuritis, and pulmonary disease. Other adverse 
effects include rash, fever, diarrhea, hepatitis, and agranulocyto
sis. SLE-Iike syndrome can also be produced by penicillamine, 
hydralazine and isoniazid. 

DRUG-INDUCED LUPUS 
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10/CC A 30-year-old man is brought to the emergency room in a stu
porous state with nausea, protracted vomiting, and malaise. 

HPI He had been overtreating himself with Tylenol (acetamino
phen) with up to 30 pills a day to relieve the pain and discom
fort associated with a whiplash neck injury he sustained 
approximately a week ago. 

PE VS: normal. PE: icterus; asterixis; patient confused and 
dehydrated; funduscopic exam normal. 

Labs Markedly elevated serum transaminases; e levated serum biliru
bin; prolonged PT; mildly elevated serum creatinine and BUN; 
mild hypoglycemia. ABGs: metabolic acidosis. Serum acetamino
phen levels in toxic range. 

Imaging CXR: v.rithin normal limits. 

Micro Pathology Liver biopsy reveals overt coagulative centrilobular necrosis; 
cells appear shrunken and pyknotic with marked presence of 
neutrophils. 

Treatment N-acetylcysteine as a specific antidote to replete hepatic glu
tathione levels; supportive management of fulminant hepatic 
and renal failure; consider liver u·ansplam in severe cases. 

Discussion One of the products of cytochrome P-450 metabolism of aceta
minophen is hepatotoxic. This reactive metabolite is normally 
detoxified by glutathione in the liver, but in large doses it may 
overwhelm the liver's capacity for detoxification. Renal damage 
may occur because of metabolism by the kidney. Encephalopathy, 
coma, and death may occur without trcannent. 

• ACETAMINOPHEN OVERDOSE 



10/CC A 61-year-old male is admitted to the internal medicine ward for 
evaluation of weight loss and an increase in abdominal girth. 

HPI He is the father of an African student who is currently studying 
in the United States. His son brought him here from Central 
Africa for treatment of his disease. 

PE Thin, emaciated male; marked jaundice; abdomen markedJy 
enlarged due to ascitic fluid; hepatomegaly; pitting edema in 
both lower legs. 

Labs CBC: anemia (Hb 6.3) (sometimes there may be polycythemia 
due to ectopic erythropoietin secretion). Increased a-fetoprotein; 
hypoglycemia (due to increased glycogen storage); AST and 
ALT elevated; alkaline phosphatase elevated. 

Imaging US/CT, abdomen: enlargement of liver with multiple nodulari
ties involving the vena cava; enlargement of regional lymph 
nodes. 

Micro Pathology Liver biopsy confirms clinical diagnosis, showing fibrotic 
changes and glycogen accumulation with vacuolation and multi
nucleated giant cells; pleomorphic hepatocytes seen in a trabec
ular pattern (may also be adenoid or anaplastic) with malignant 
change (hepatocellular carcinoma). 

Treatment Palliative. 

Discussion Hepatocellular carcinoma is frequently seen in association with 
hepatitis B virus infections and with cirrhosis. There is a dra
matic predisposition to this neoplasia in Africa and in parts of 
Asia: it is the most common visceral neoplasm in Afr;can men. 
Causative theories include the carcinogenic action of aflalOxins 
on genetically susceptible individuals. Allatoxins are produced 
by the contamination of peanuts and improper·ly stored grains 
(staple food in many African countries) witl1 the fungus 
Aspergillus favus. 

AFLATOXIN CARCINOGENICITY 
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10/ CC 1\ 47-year-old obese maJe who has been a heavy smoker for 
20 years (with COPD) visits his family doctor complaining of 
malaise, lack of appetite (A.t'\JOREXIA), and persistent p ain in his 

shoulders and lower ba ck together with dyspnea and dizziness. 

HPJ He recen Lly had a recurrence or gastroesophageal reflux 
disease, and nothing but his aluminum gel relieves it, so he has 
been taking large quantities of it in order lO relieve his 
symproms. 

PE Obese and le thargic; heart sounds with no murmurs; lungs have 
a few scattered rales in both bases; p etechial h emor rhages in 
legs and arms. 

Labs CBC: mild hemolytic anemia (increased erythrocyte fragility); 
platelet count normal (but there arc abnormalities in function
adhesion). Phosphorus serum level low; increased LDH. 

Imaging XR: no sign of osteomalacia (acute phosphorus deficiency, not 
chronic). 

Treatment Phosphorus supplements and/ or switch to other antacids or H 2 

receptor blockers. 

Discussion Aluminum saiL~ (H\UROXIDE) are used as antacids in many 
preparations. They commonly produce constipa tion, which is 
why most compounds add magnesium for its laxative properties 
to counteract the effects of aluminum. Another side effect of 
aluminum therapy is impaired absorption of phosphorus in the 
Gl tract. WitJ1 diminished available phosphate, the concentra
tion of 2,3-diphosphoglycerate (2,3-DPC) decreases, leading to 
abnormal tissue oxygenation (malaise, dyspnea) and muscle 
weakness (including respiratory muscles). Hypophosphatemia, 
if persistent, may lead to osteomalacia. 

ALUMINUM TOXICITY 



ID/CC A 4R-year-old factory worker is brought to the ER after a chemi
cal spill becau~e of difficulty breathing and irritation of the eyes 
and throat. 

HPI He denies allergies, previous surgical operations. diabetes, high 
blood pressure. infectious diseases, trauma, blood transfusions, 
and hospitali...:ations. and he is not on any current medication. 

PE VS: normal. PE: patient conscious, a lett, oriented. and in no acute 
distres<>; ammonia smell emanating from clothes; marked hyper
emia of ocular conjunctiva and upper respiratory passageway~; 
throat mucosa and tongue edematous with mucosal sloughing 
on the left si<k: no laryngospasm; lungs dear to auscultation; 
abdomen is sofl with no masses or peritoneal signs; no focal 
neurologic signs. 

Labs C BC/Lytcs: normal. US: normal. 

Imaging CXR: no evidence of pneumomediastinum (seen with 
esophageal perforation with ammonia ingestion). 

Treatment Treatment depencLs on route of e)\posurt> to ammonia gas. 
Obsene patient for upper airwav obstruction due 10 inhalation 
ir~juries. For ~;•yes and skin, \\d.Sh exposed regions with water or 
saline. Tht·re are no specific antidotes fot this or other caustic 
burns. 

Discussion Ammonia is used as a fertilizer, housl'110ld chemical, and com
mercial cleaning agent. Ammonia ga<: is highly water soluble 
a11d produces its corrosive effects on contact with tissues such as 
the eH·~ and rt>spiratory tract, producing se\'ere laryngitis and 
tracheitis with possible laryngospasm. 

AMMONIA OVERDOSE 



10/CC A 10-year-old boy living near a pigment-manufacturing industry 
p1·escnts with a burning sensation in a glove-and-stocking distri
bution together with severe bilateral arm and leg weakness. 

HPI He also presents with hyperpigmentation and thickening of the 
skin over his palms and soles. The child is in the habit of eating 
paint. 

PE Hyperkerawsis on palms and soles; pecuJiar "raindrop" depig
mentation; Aldrich-Mees lines over nails; neurologic exam 
reveals decreased sensation. decreased motor strength, absent 
deep tendon reflexes, and wasting (SYMMETRIC POLYNEUROPATHY) 

in arms and legs. 

Labs Arsenic levels elevated in blood, urine, and hair. 

Treatment Penicillamine or orally administered succimer (DMSA). 

Discussion Arsenic is used in a variety of settings, e.g., as pesticides, herbi
cides, and rat poison and in the metallurgic indusu·y. The in LOX

ication may be acute, with violent diarrhea, liver and renal 
necrosis, and shock potentially leading to death. In chronic 
exposure, the neurologic symptoms predominate over the 
gastrointestinal sympLOms. The liver and kidney are also affected 
in chronic exposure. 

• • ARSENIC POISONING 



10/CC A 37-year-old male is brought to the ER by ambulance after 
collapsing while at work at a metal-pla ting factory. 

HPI The factory roulinely uses cyanide-containing compounds in its 
chemical plating process. A coworker rcporlS that shortly before 
the patient collapsed, he complained of feeling nauseated and 
having a headache. 

PE VS: tachycardia (HR 165); hypotension (BP 90/ 50). PE: palienl 
is experiencing agona1 respiration, is unresponsive to external 
stimuli, and exudes a bitter almond odor. 

labs Measured venous oxygen saturation elevated (due to markedly 

decreased oxygen uptake). 

Treatment Treat all cyanide exposure as life-threatening. Give supplemen
tal oxygen. Cyan ide antidotes consist of amyl and sodium 
nitrates, which produce CN-scavcnging compounds (especially 
methemoglobin). Sodium thiosulfate accelerates the conversion 
of cyanide to thiocyanate. 

Discussion Cyanide, one of the most powerful poisons known, is a chemical 
asphyxiant thal binds to cytochrome oxidase, blocking the use 

of oxygen and producing fulminant tissue hypoxia and death in 
seconds if inhaled or in minutes if ingested. It is used in the 
photographic, shoe polish, fumigation , and metal-plating indus
tries. Free cyanide is metabolized to thiocyanate, which is Jess 
toxic and easily excreted in the urine. Exposure to cyarlide gas 
can be rapidly fatal; however, toxicity due to ingestion of cyanide 
salts can be slowed with delayed absorption in the GI u-act. 
Administer activated charcoal if accidental oral ingestion is 
suspected. 

CYANIDE POISONING 
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10/ CC A 25-)rear-olcl male with HIV I AIDS complains of severe shooting 
p ains in both lower exLremilies. 

HPI The patient is currently taking two nucleoside reverse transcrip
tase inhibitors: clidanosine ( ddl) and stavudine ( d4T), as wei I as 
indinavir (a protease inhibitor). 

PE VS: normal. PE: thin, cachectic appearance; no evidence of sen
sory or moLOr deficits on neurologic exam. 

Labs CBC: leukopenia; elevated MCV (associated with taking reverse 
transcriptase inhibitors). LFTs mildly elevated. 

Treatment Discontinue dell and/or d4T and replace with non-nucleoside 
reverse transcriptase inhibitor such as nevirapine. Analgesics, 
nm·cotics, tricyclic antidepressants, gabapentin, or alternative 
therapies such as acupuncture may be effective in treating 
peripheral ncuropalhy. 

Discussion Didanosine is a nucleoside reverse transcriptase inhibitor used 
in HAART (highly active anti-retroviral therapy) for HIV I AIDS. 
Its main side effects are dose-related peripheral neuropathy, 
diarrhea, abdominal pain, and p ancreatitis (1% lO 10% risk). 
Didanosine is also associated with increased liver enzymes and 
hyperuricemia. It decreases absorption of numerous antibiotics, 
including ketoconazole, tetracycline, and fluoroquinolones, and 
concurrenr administration is not recommended. 

•: DIDANOSINE TOXICITY 



ID/CC A 6-year-old boy is brought to the ER because of slurred speech, 
le thargy and severe vomiting. The patient was .. helping" his 
father in the garage when he saw an antifreeze bottle and , out 
of nuiosity. drank iL. 

HPI On arrival at the local pediatric emergency room, the boy 
staned having tonic-clonic seizures. 

PE VS: tachycardia (HR 108); no fever: hypotension (BP 80/40). 
PE: hyperventilating and experiencing convulsions. 

labs CBC: leukocytosis (B,OOO). Ethylene glycol found in blood; 
metabolic acidosis with elevated osmolar and anion gap. Lytcs: 
hyponatremia: hyperkalemia. BUN and creatinine levels normal. 
ECG: premature ventricular beats. 

Imaging CXR: no evidence of bronchoaspiralion of ethylene glycol. 

Treatment Administer ethanol to saturate alcohol dehydrogenase, which 
prevents metabolism of e thylene glycol LO its toxic metabolites. 
Administer pyridoxine, folate, and thiamine (to attenuate the 
effects of toxic metabolites). Treat convulsions with diazepam 
and monitor vital signs. Hemodialysis can effectively remove eth
ylene glycol and correct acidosis and electrolyte abnonnalitics. 

Discussion Ethylene g lycol is the predominant component of antifreeze 
and may be used by alcoholics as an alcohol substitute. Because 
of its sweet taste, children and pets frequently ingest antifreeze. 
Its by-products may cause metabolic acidosis, renal failure (due 

to intratubular deposition of oxalate crystals), and death. 

• • ETHYLENE GLYCOL INGESTION 
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10/CC A 2-year-old male is brought to the emergency room by his 
mother after a bout of vomiting. 

HPI The child has been seen by ER staff physicians in the past for 
numerous episodes of vomiting and diarrhea. 

PE VS: tachycardia (HR 140); mild hypotension (BP 100/ 60). PE: 
hyporeflexia; muscle weakness, and tenderness. 

Labs Lytes: serum potassium low. BUN, CPK, and creatinine normal. 
ECG: no arrhythmias or conduction disturbances. 

Treatment Treat fluid and electrolyte imbalances. Monitor ECG for 
changes and possible arrhythmias (cause of death). 

Discussion Ipecac syrup is an effective drug when induction of vomit is nec
essary due to ingestion of drugs and poisons, mainly in children. 
The safety margin is wide, but deaths have occurred when fluid 
extract of ipecac has been administered (much more concen
trated than ipecac syrup). Chronic ipecac poisoning should be 
suspected in cases in which children are repeatedly brought in 
with symptoms such as these. Reports of such misuse in cases of 
"Munchausen 's syndrome by proxy" have been recorded. 
Intoxication may result in cardiomyopathy and fatal arrhythmias 
(ipecac contains emetine). 

IPECAC TOXICITY 



10/CC A 5-year-olcl male is brought w a medical clinic because of an 
episode of sudden, vigorous vomiting with no previous nausea 
(PROJECTILE voMmNc) (due to encephalopathy): his mother 
adds that the child h as been behaving strangely and has been 
irritable. 

HPI He also complains of weakness in his bands and feet. T he boy 
lives in an old house that was recently renovated (old residen tial 
paints and house dust may contain toxic amounts of lead). He 
has had episodes of abdominal pain in the past. 

PE Pallor; lethargy; foot drop (due to peripheral neuropathy); reti
nal stippling; lines in gums (U.AO l.lNES) (due to perivascular 
lead sulfide accu mutation); wasting of muscles of hand with 
motor weakness (hand grip 50%). 

Labs CBC: hypochromic, microcytic anemia with basophilic stippling. 
H yperuricemia. UA: increased urinary coproporphyrin and 
aminolevulinic acid. Blood lead and free erythrocyte protopor
phyrin levels elevated; glycosuria; hypophosphatemia. 

Imaging XR, long bones: broad bands of increased density at metaphysis. 

Gross Pathology Marked edema of brain; peripheral nerve segmental demyelin
ization. 

Micro Pathology Acid-fast intranuclear inclusion bodies in renal tubular cells, 
hepatocytes, and osteoclasts; bone marrow biopsy shows siderob
lastic picture. 

Treatment Separation from source of exposure; che lation therapy with 
CaEDTA or dimercaprol (IM), or by DMSA (succimer) or peni
cillamine (oral). 

Discussion Lead poisoning may be caused by gasoline, eating flaking wall 
paim (as occurs in pica) , o r using clay utensils with leaded glaze. 
Poisoning is more common in summer due to sun exposure 
with increased circulating porphytins. Lead binds lo disulfide 
groups, causing denaturation of ent.ymes, and inhibits 
fcrrochelatase and 8-aminolcvulinic acid dehydratase, thereby 
interfering with iron utilization in heme synthesis. 

LEAD POISONING 
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10/CC A 28-year-old male. a professor of chemistry at the local high 
school, comes to the em ergency room complaining of acute ret
rosternal and epigastric pain and frequent vomiting of blood

tinged material. 

HPI H e admits to a suicide attempt through the ingestion of several 
teaspoons of mercurium bichloride (corrosive) from his chem
istry lab. On arrival at the ER he had a bloody, diarrheic bowel 
movemenl. 

PE VS: hypotension; tachycardia. PE: pallor; skin cold and clammy; 
tongue whitish; paliem is confused, oliguric, and dyspneic; mod
erate abdominal tenderness; grayish discoloration of buccal 
mucosa. 

Labs Elevated serum creatinine and BUN. UA: presence of tubular 
casts. Fractional excretion of sodium markedly increased; serum 
hemoglobin levels markedly e levated. 

Gross Pathology Acute mbular necrosis; acute irTitative colitis wirh mucosal 
necrosis 'Arith sloughing and he morrhage. 

Treatment Chelation therapy with dimercaprol and succimer (DMSA); 

supportive management of acme wbular necrosis. 

Discussion Mercury, in its multiple forms, is toxic to human beings. 

Organic mercury is the most toxic. Acute toxicity is exemplified 
by this case. Chronic mercury exposw·e produces proteinuria, 
stomatitis, and CNS signs, mostly in ch ildren. These signs in
clude insomnia, irritabilit]', ataxia. nystagmus, and convulsions. 

MERCURY POISONING 



10/CC A 46-year-old homeless alcoholic is broughr to the ER by two of 
his friends in a confused, incoherent state: he has been in the 
ER on many previous occasions. 

HPI He appears unkempt and, as usual, smells heavily of alcohol. He 
complains of nausea, vomiting, and abdominal pain, is very anx
ious, and constantly repeats that he cannot see clearly. 

PE VS: tachycardia; BP normal; tachypnea (respiratory compensa
tion to severe acidosis). PE: patiem confused a~ to Lime, person, 
and place; speech incoherent; no meningeal or peritoneal signs; 
no focal neurologic deficit; marked photophobia when eye reflex 
is elicited: papilledema. 

labs CBC/ Lytes: normal. Amylase normal (methanol may produce 
an acute pancreatitis). LFfs: slightly altered (due to chronic 
alcoholic liver disease). LP: CSF normal . .ABGs: pH 7.2 (ACIDOSIS). 

Anion gap increased; serum osmolarity elevated (due to osmoti
cally active methanol). ECG: normal. 

Imaging CXR: normal. CT, brain: normal. 

Micro Pathology Retinal edema with degeneration of ganglion cells: optic ner ve 
alrophy after acute e, ·cnt has sttbsided. 

Treatment IV ethanol (ethanol competes with methanol for alcohol deh)'
drogenase, having a much greater affinity for the enzyme). 
Dialysis, folinic acid. 

Discussion Methyl alcohol (MEIJ IANOL) is degraded by dehydrogenase to 
formaldehyde and formic acid. both of which are toxic com
pounds that cause a high-anion-gap metabolic acidosis together 
with ocular lesions that may lead to blindness (due to retinal 
and optic nerve atrophy). 

METHANOL POISONING 
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10/ CC A ·t6-vear-old girl scout guide presents to the emcrgenC\ room 
of lhe local rural hospit..:ll \\ith excessive thirst, weakness, pro
tracted vomiting, acute abdominal pain, and severe diarrhea. 

HPI She has been in good health and states that d uring the campin g 
trip ~he ate some wild mushrooms (about 6 hours ago) that she 
had hand-picked. 

PE VS: tachycardia (HR 165); hypotension (BP 85/ 40). PE: 

lethaq:.,ry; disorientation; skin is cold and cyanotic; hyperactive 
bowel sounds on abdominal exam. 

labs Liver transaminases and bilirubin elevated; PT increased ; 
increased BUN and creatinine. 

Treatment Thioctic acid, hemodialysis, treat fluid and electrolyte losses 
aggressively. There are no proven antidotes for ammoxin 
poisoning. Liver may be damaged to such an exten l that trans
plantation mu~L be considered. 

Discussion 1 here are many species of toxic mushrooms, with clinical pictures 
varying according ro the specific poison involved. Those most 
commonly involved in the United States are Amanita jJitalloides 

(delayed intoxication) and A. musmria (rapid toxicity). 
According to mushroom type, wxins may produce anticholiner
gic effects (mydriasis, tachycardia, blurred vision) or muscarinic 
effects (salivation. myosis, bradycardia) . These l)'pes of mush
rooms are often picked and eaten by amateur foragers. Toxins 
are highly stable and remain after cooking. They arc ab~orbed 
by intestinal cel ls, and subsequent cell death and sloughing 
occw- within 8 10 1 ~ hours of ingestion. Severe hepatic and 
renal necrosis is also a common effecl of the toxins found in 
Amanita phalloirles. 

MUSHROOM POISONING 



10/CC A 33-year-old female with HJV I AIDS presents \·Vith a skin rash. 

HPI Two weeks ago the patient was placed on triple antireu·oviral 
therapy with AZT, didanosine, and nevirapine. She denies fevers, 
nausea, muscle/joint soreness, headaches, or abdominal pain. 

PE VS: normal. PE: nonpruritic, maculopapular, erythematous rash 
diffusely spread across trunk, face, and extremiri,es. 

Labs CBC: leukopenia. LFTs mildly e levated. 

Treatment Temporarily discontinue or decrease nevirapine dose and, if 
rash resolves, gradually dose escalate nevirapine to reduce risk 
of recurrence. 

Discussion Nevirapine is a non-nucleoside reverse transcriptase inhibitor 
(NNRTI) that directly inhibits HIV reverse transcriptase and is 
used as part of a 3- or 4-drug regimen to treat HIV. Other 
NNRTis include delavirdine and efavirenz. Side elTects of the 
drug include rash, fever, nausea, headache. and elevations in 
liver enzymes. Stevens-Johnson syndrome is a rare but life
threatening complication. Since nevirapine induces cytochrome 
P450, it interacts with many drugs, including cimetidine. 

fluconazole , ketoconazole, azithromycin, and rifampin; tak.in~ 
such drugs with nevirapine may increase the risk of a rash. 

NEVIRAPINE THERAPY 
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ID/ CC A ~2-vear-old white female who is a professional skier presents to 
the cme1·gcnc\' room complaining of SC\en: m alaise, dizziness. 
jaundice. very low urinary volumes, and fa tigue. 

HPI Following a 1 ecent skiing accidem, in which she sprained her 
shoulder <lnd knee, she took a total of 20 tablets of diclofenac 
over a 3-day period. 

PE VS: mild hypotension ( BP 1 00/ 60); no fever. PE: severe dehy
dration; LCnderncss to palpation in epigastric area; pitting ankle 
and p alpebra] edem a. 

Labs Lytcs: hyperkalemia. ::Vlarkedly e levated BUN and serum creati
nine; urine osmolality increased; fractional excretion of sodium 
< 1%. UA: proteinuria. 

Imaging US. abdomen: normal-sized, normal-appearing kidneys. 

Treatment Volumt~ replacement, metabolic correction, immediate with
drawal of NSAJDs. avoidance of all nephrotoxic medications. 

Discussion Usc of r'\SAI D-.. ~uch as diclofenac cau lead to acute renal fail
ure 'ia two mechanisms: ( 1) unopposed renal ,-asoconstriction 

by angioLCnsin ll <Ulci norepinephrine; and (2) reduction in 
cardiac output caused by the associated rise in systemic \".'tscular 
resistance (an effect that is opposite to the beneficial decrease 
in cardiac af'tcrload induced by vasodii<Hors). Thus, inhibiLion of 
prosLaglandin synthesis by an NSAJO can le<ld to r eversible renal 
ischemia, a decline in glomerular hydrostatic pressure ( Lhe 
major driving force for glomerular filtralion), and acute renal 
failure. 

NSAID TOXICITY 



ID/CC A 28-ycar-old male comes to his family medicine clinic and 
complains of increased bruising over t.he past 3 days, as well as 
bleeding from the gums while brushing his teeth. 

HPI The patient is an amateur weight lifter who recently uied to lift 
an excessive amount of weight but su·aincd a muscle and has 

been taking indomethacin for pain. 

PE VS: normal. PE: athletic male with significant ecchymoses on 
chest and legs bilaterally; blood pressw·e cuff leaves petechial 
lines on arms; blood sample site taken on his arrival for routine 
blood work has become a large ecchymosis. 

labs CBC/ Lytes/ UA: normal. LFTs: normal: increased PT. 

Treatment Discontinue indomethacin. Vitamin K may be used in patients 
with an elevated PT. 

Discussion NSAJDs are extensively metabolized and protein-bound. 
NSAIDs inhibit the enzyme cyclooxygenasc, thereby inhibiting 
prostaglandin production, which in turn produces their 
antipyretic, anti-inflammatory, and analgesic effects. Aspirin in 
panicular is an irreversible inhibitor. and therefore the produc

tion of new platelets (about 8 days) is required before its 
anticlotting effects can be reversed. Morlerate doses ofNSAIDs 
can br·ing out subclinical platelet defects in otherwise healthy 
individuals. 

NSAID-INDUCED QUALITATIVE PLATELET DISORDER 
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ID/CC A 30-year-<>ld farmer is brought to the emergency room with 
severe abdominal cramps and vomiting. 

HPJ The patient is also restless and is salivating profusely. He has 
been working witJ1 a new pesticide for me past 3 months. 

PE Patient is near!)' stuporous; cyanosis with marked respiratory 
distress; bilateral miotic pupils; marked salivation and lacrima
tion; moderate dehydration; hyperactive bowel sounds; fecal 
and urinary incontinence. 

Labs ABGs: marked hypoxemia with hypercapnia; uncompensated 
•·espiratory acidosis. Prerenal azotemia on RITs. Lytes: hyper
kalemia. 

Imaging CXR is normal. 

Treatment Specific therapy includes administration of atropine (to offset 
cholinergic effects) and pralidoxime (chemically restores acetyl
cholinesterase if administered early); supportive management 
for respirator} support and hemodialysis. 

Discussion Organophosphates like paraU1ion and carbamates arc widely 

used as pesticides, and several nerve agents developed for chem
ical warfare are rapid-acting and potent organophosphates. All 
of these toxins inhibit the enzyme acetylcholinesterase, prevent
ing the breakdown of acet:ylcholinc at cholinergic svnapses. 
v\'11ereas the organophosphates may cause irreversible inhibition 
of the enzyme, carbamates have a transient and reversible 
effect. 

OPC POISONING 



10/CC A 23-year-old female wiLh lllV I AIDS presents to the infectious 
disease clinic for a regular follow-up. 

HPI She began antiretroviral therapy with AZT, dell, and nelf"mavir 
1 year ago. 

PE VS: normal. PE: cachectic appearance with peripheral wasting 
and relative trw1cal spating ("lemon-on-stick" appearan ce). 

Labs CBC: normal. Lipid p anel reveals hypercholesterolemia and 
hypertriglyceridemia; LITs elevated. 

Treatment Diet, exercise, and lipid-lowering drugs to reduce elevated 
cholesterol/triglyceride levels; monitor for onset of diabetes; 
consider switching or discontinuing protease inhibitors if neces
sary. Human growth hormone has shown limited benefit in the 
treatment of lipodystrophy. 

Discussion N elfmavir, ritonavir, indinavir, and saquinavir comprise a class 
of ami-HIV drugs called protease inhibitors. Protease inhibitors 
are most potent when used as part of a 3- or 4-drug combination 
in patients who have never previously taken anti-HIV therapies. 
Side effects include diarrhea, nausea, rash, lipodystrophy, and 
elevation in liver enzymes. Lipodystrophy refers to changes in 
body fat composition Lhat are believed to be related to protease 
inhibitor use. Other aspects of lipodystrophy include elevated 
triglyceride/ cholesterol levels and hyperglycemia that can lead 
to insulin resistance and diabetes. 

PROTEASE INHIBITOR SIDE EFFECTS 
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ID/ CC A 5-year-old female is brought by her parents to the pediatric ER 
with severe nausea, hematemesis, and abdominal p ain. 

HPI She had been playing "candy maker" in her parents' room, and 
an open aspirin bottle- was found on the l:loor. The child is 
otherwise healthy. 

PE VS: marked increase in respiratory frequency (ICYPF.RVENTILATION); 

fever; BP nonnal. PE: flushed face; lethargy; disor ientation; 
dehydration; generalized p etechiae; abdominal pain. 

Labs CBC: thrombocytopenia. Elevated PT. Lytes: normal. ABGs: 
respiratory alkalosis. 

Imaging CXR: within normal limits for age. 

Treatment Antacids may be used for gasu·oinrestinal upset. Fluid losses 
should be replaced. Administer activated charcoal. Based on 
specific acid-base disorder, treat accordingly. 

Discussion Aspirin toxicity may be pronounced in doses that are only five 
times the therapeutic amount. Decreased prostaglandin produc
tion results in decreased pain, inflammation, and fever. Acute 

ingestion may affect the integrity of the gastric mucosa and alter 
blood flow, which are prostaglandin-dependent processes. 
Diagnosis often depends on pa[iem history, since quantitative 
levels are often not available. Salicylates stimulate the breathing 
center, thereby producing hyperventilation and respiratory alka
losis. Salicylates produce a metabolic acidosis as well as ketosis, 
so at different times during an intoxication and depending on 
the dosage, there will be different, often mixed, acid-base 
disorders. 

SALICYLATE TOXICITY 



10/CC A newborn infant has underdeveloped limbs consisting of short 
stumps without fingers or toes (PHOCOMELIA). 

HPI Her mother took a drug for erythema nodosum leprostun, 
a severe complication of leprosy (HANSEN's DISEASE) during the 
first trimester of an unexpected pregnancy: the drug was 
thalidomide. 

PE As described. 

Discussion Thalidomide is a well-known teratogen Lhal was widely used 
during the ftrst trimester of pregnancy as an agent for insomnia 
because of its quick sleep-inducing effect. It causes phocomelia, 
in which a child's limbs resemble the flippers of a seal, with fail
ure of development of the long bones of the extremities. Scvcr·al 
thousand children were born with this abnormality, making the 
medical community painfully aware of ftrst-rrimesler tcrawgens. 
Thalidomide induces abortions and multiple other fetaJ 
abnormalities. Thalidomide, under highly regulated monitor
ing, is an effective treatment for complications ofleprosy. 

THALIDOMIDE EXPOSURE 
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