
®

internal medicine Board Review Manual

Endorsed by the  
Association for Hospital 
Medical Education

www.turner-white.com	I nternal Medicine  Volume 11, Part 3   �

Statement of  
Editorial Purpose

The Hospital Physician Internal Medicine Board 
Review Manual is a peer-reviewed study guide 
for residents and practicing physicians prepar-
ing for board examinations in internal medi-
cine. Each manual reviews a topic essential to 
the current practice of internal medicine.

PUBLISHING STAFF
PRESIDENT, Group PUBLISHER

Bruce M. White

editorial director
Debra Dreger

SENIOR EDITOR
Bobbie Lewis

associate EDITOR
Rita E. Gould

EDITORial assistant
Farrawh Charles

executive vice president
Barbara T. White

executive director  
of operations

Jean M. Gaul

PRODUCTION Director
Suzanne S. Banish

PRODUCTION assistant
Kathryn K. Johnson

ADVERTISING/PROJECT manager
Patricia Payne Castle

sales & marketing manager
Deborah D. Chavis

Copyright 2007, Turner White Communications, Inc., Strafford Avenue, Suite 220, Wayne, PA 19087-3391, www.turner-white.com. All rights reserved. No part of 
this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, mechanical, electronic, photocopying, recording, or 
otherwise, without the prior written permission of Turner White Communications. The preparation and distribution of this publication are supported by sponsor-
ship subject to written agreements that stipulate and ensure the editorial independence of Turner White Communications. Turner White Communications retains 
full control over the design and production of all published materials, including selection of appropriate topics and preparation of editorial content. The authors 
are solely responsible for substantive content. Statements expressed reflect the views of the authors and not necessarily the opinions or policies of Turner White 
Communications. Turner White Communications accepts no responsibility for statements made by authors and will not be liable for any errors of omission or inac-
curacies. Information contained within this publication should not be used as a substitute for clinical judgment.

NOTE FROM THE PUBLISHER:
This publication has been developed with-
out involvement of or review by the Amer
ican Board of Internal Medicine.

Nosocomial Infections
Series Editor:
Erik K. Alexander, MD
Assistant Professor of Medicine, Harvard Medical School 
Associate Physician, Brigham and Women’s Hospital,  
Boston, MA

Contributor:
Danielle Scheurer, MD
Instructor in Medicine, Harvard Medical School 
Associate Physician, Brigham & Women’s Hospital 
Boston, MA

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             2

Nosocomial Pneumonia. . . . . . . . . . . . . . . . . . . .                    2

Nosocomial Urinary Tract Infection . . . . . . . . . .          5

Clostridium difficile Diarrhea. . . . . . . . . . . . . . . . .                 6

Nosocomial Bloodstream Infection. . . . . . . . . . .           9

Vancomycin-Resistant Enterococcus  
Infection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               11

Community-Acquired MRSA. . . . . . . . . . . . . . . .                15

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             16

Table of Contents

Cover Illustration by brand x pictures



�   Hospital Physician Board Review Manual	 www.turner-white.com

Introduction

Nosocomial infections are a substantial cause of 
morbidity and mortality in the United States. Accord-
ing to the National Nosocomial Infections Surveillance 
system (NNIS), nosocomial infections rates increased 
36% between 1975 and 1995 (from 7.2 to 9.8 per 1000 
patient days).1 In 1995 alone, these infections resulted 
in 88,000 deaths (approximately 1 death every 6 min-
utes) at a cost of $4.5 billion. The rise in nosocomial 
infection rates has been attributed to an aging popula-
tion, an increase in the number of immunocompro-
mised patients, and the greater number of invasive 
interventions being used. These factors, combined with 
overuse of antibiotics and underutilization of infection 
control strategies, have resulted in a burgeoning of the 
number and severity of nosocomial infections.1 Urinary 
tract infections, surgical site infections, pneumonia, 
and bloodstream infections account for 80% of nosoco-
mial infections, a statistic that has not changed substan-
tially in the past 25 years.1 Clostridium difficile infection 
has also become a major nosocomial problem in the 
last 10 years, with a substantial recent rise in associated 
morbidity and mortality. In addition, the emergence of 
multidrug-resistant (MDR) organisms has compound-
ed the complexity of treating these patients. 

NOSOCOMIAL PNEUMONIA

Case Presentation

A 72-year-old male nursing home resident with a his-
tory of chronic obstructive pulmonary disease (COPD) 
and gastroesophageal reflux disease was admitted with 
diarrhea and weight loss. He was unable to maintain an 
adequate intake, so nasogastric feeds were initiated on 
hospital day 3. Over the next few days, he was tolerating 
his feeds and maintaining his weight, but on hospital 
day 8 he developed a new fever. On examination, he 
was confused and combative, with tachypnea, diffuse 
wheezing, and coarse rhonchi. 

•	 What is the epidemiology of nosocomial pneumonia?

Nosocomial pneumonia is the second most common 
nosocomial infection in the United States. It occurs 
in 5 to 10 per 1000 admissions and has the highest 
nosocomial infection mortality rate, ranging from 20% 
to 70%. Patients afflicted with nosocomial pneumonia 
have a mean increase in length of stay of 7 to 9 days 
at a cost of approximately $40,000 per episode.2 The 
spectrum of nosocomial pneumonia includes hospital- 
acquired pneumonia (HAP), occurring more than  
48 hours after admission, ventilator-associated pneu-
monia (VAP), occurring more than 48 hours after 
intubation, and health care–associated pneumonia, a 
recently recognized entity that includes patients with 
at least 1 of the risk factors listed in Part E of Table 1.2–4  
These patients were previously classified as having  
community-acquired pneumonia, but it has been shown 
that their disease has epidemiologic characteristics more 
consistent with nosocomial pathogens.5 The case patient 
meets criteria for both HAP and health care–associated 
pneumonia since he has been hospitalized for more 
than 48 hours and he is a resident of a nursing home.

The organisms implicated in nosocomial pneu-
monia are listed in Table 2. The majority of cases are 
bacterial with very few anaerobes. Cases of fungi (usu-
ally Candida) and viruses (usually influenza) are rare in 
immunocompetent patients. Data published from 1991 
showed the most common organism implicated in 
nosocomial pneumonia was pseudomonas aeruginosa fol-
lowed closely by staphylococcus aureus, together of which 
accounted for about one third of cases.3,6 Data from a 
more recent study, depicted in Table 2, documents a 
rise in gram-positive organisms (primarily S. aureus). 
Although this study likely underestimated atypical 
organisms (due to the sole reliance on microbiologic 
and not serologic diagnostics), approximately half of 
nosocomial pneumonias were due to gram-positive 
organisms (primarily S. aureas), and the other half were 
due to gram-negative organisms (half of which were 
P. aeruginosa).5 Of note, methicillin-resistant S. aureus 
(MRSA) accounted for between 34% and 57% of all  
S. aureas isolates in nosocomial infections.5 
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