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' PREFACE

We appreciate all the kind remarks and suggestions from the many medical students
over the past 5 years. Your positive reception has been an incredible encouragement,
especially in light of the short life of the Case Files series. In this third edition of Case
Files: Microbiology, the basic format of the book has been retained. Improvements
were made in updating many of the chapters. New cases include rickettsial diseases,
brucellosis, West Nile Virus, and Giardia. We reviewed the clinical scenarios with
the intent of improving them; however, their “real-life” presentations patterned
after actual clinical experience were accurate and instructive. The multiple-choice
questions have been carefully reviewed and rewritten to ensure that they comply
with the National Board and USMLE format. Through this third edition, we hope
that the reader will continue to enjoy learn diagnosis and management through the
simulated clinical cases. It certainly is a privilege to be teachers for so many students,
and it is with humility that we present this edition.

The Authors
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" INTRODUCTION

Often, the medical student will cringe at the “drudgery” of the basic science courses
and see little connection between a field such as microbiology and clinical problems.
However, clinicians, often wish they knew more about the basic sciences, because
it is through the science that we can begin to understand the complexities of the
human body and, thus, have rational methods of diagnosis and treatment.

Mastering the knowledge in a discipline such as microbiology is a formidable task.
It is even more difficult to retain this information and to recall it when the clini-
cal setting is encountered. To accomplish this synthesis, microbiology is optimally
taught in the context of medical situations, and this is reinforced later during the
clinical rotations. The gulf between the basic sciences and the patient arena is wide.
Perhaps one way to bridge this gulf is with carefully constructed clinical cases that
ask basic science-oriented questions. In an attempt to achieve this goal, we have
designed a collection of patient cases to teach microbiological related points. More
important, the explanations for these cases emphasize the underlying mechanisms
and relate the clinical setting to the basic science data. We explore the principles
rather than emphasize rote memorization.

This book is organized for versatility: to allow the student “in a rush” to go
quickly through the scenarios and check the corresponding answers and to provide
more detailed information for the student who wants thought-provoking explana-
tions. The answers are arranged from simple to complex: a summary of the pertinent
points, the bare answers, a clinical correlation, an approach to the microbiology
topic, a comprehension test at the end for reinforcement or emphasis, and a list
of references for further reading. The clinical cases are arranged by system to bet-
ter reflect the organization within the basic science. Finally, to encourage thinking
about mechanisms and relationships, we intentionally used open-ended questions
with the clinical cases. Nevertheless, several multiple-choice questions are included
at the end of each scenario to reinforce concepts or introduce related topics.

HOW TO GET THE MOST OUT OF THIS BOOK

Each case is designed to introduce a clinically related issue and includes open-
ended questions usually asking a basic science question, but at times, to break up
the monotony, there will be a clinical question. The answers are organized into 4
different parts:

PART |

1. Summary

2. A straightforward answer is given for each open-ended question.

3. Clinical Correlation—A discussion of the relevant points relating the basic
science to the clinical manifestations, perhaps introducing the student to issues
such as diagnosis and treatment.

xiii



xiv INTRODUCTION

PART Il

An approach to the basic science concept consisting of 3 parts:

1. Objectives—A listing of the 2 to 4 main principles critical for understanding
the underlying microbiology to answer the question and relate to the clinical
situation

2. Definitions of basic terminology

3. Discussion of topic

PART IiI

Comprehension Questions—Each case includes several multiple-choice questions
that reinforce the material or introduces new and related concepts. Questions about
the material not found in the text are explained in the answers.

PART IV

Microbiology Pearls—A listing of several important points, many clinically rel-
evant reiterated as a summation of the text and to allow for easy review, such as
before an examination.
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2 CASE FILES: MICROBIOLOQY

Part 1. Approach to Learning Microbiology

The student of microbiology should be aware of the scientific characteristics of each
microbe, with a particular interest in the relevance to clinical manifestations. The
following is a systematic 3-pronged approach:

1. How does one know that a person is infected?
2. Where and how is a person infected?

3. What can be done if a person is infected?

1

How does one know that a person is infected? The clinician may have a suspi-
cion of a certain etiologic agent based on clinical clues, but this educated guess
must be corroborated by laboratory confirmation. This necessitates an under-
standing of the basis for presumptive and definitive diagnosis. Possible laboratory
tests include culture, polymerase chain reaction of DNA or RNA, antigen tests,
or antibody tests.

2. Where and how is a person infected? This question translates to understand-
ing about the mechanisms of disease transmission. For example, if a patient is
infected with the hepatitis B virus, then the student should be aware that the
most common methods of disease acquisition are intravenous drug use, sexual
transmission, and vertical transmission. Blood transfusion at one time was a
common modality, but now with screening of banked blood, the incidence is
very low.

o5

What can be done if a person is infected? This translates to knowing the best
treatment and method of prevention of infection. In other words, once a patient
is known to be infected with a certain microbe, what is the best treatment? The
student is best served by learning more than 1 antimicrobial therapy and some
of the advantages and disadvantages of each therapeutic choice. For example,
urinary tract infection caused by Escherichia coli may be treated empirically with
a variety of antibiotics; however, a quinolone antibiotic, such as ciprofloxacin,
is contraindicated in pediatric patients, and gentamicin is relatively contraindi-
cated in those with renal insufficiency.

Likewise, the student should have a systematic approach to classifying microor-
ganisms: viruses, bacteria, protozoa, and fungi.

Virus: A noncellular organism having genetic nucleic acid that requires a host to
replicate. They are usually 15 to 450 nanometers in diameter. Viruses do not have
a cell membrane or cell wall, but they have a rigid protein coat called the “capsid.”
The inner cavity contains DNA or RNA. Viruses come in various shapes, including
spherical, tetrahedral, polygonal, rod shaped, and polyhedral. One end is usually
broader (head), and one end narrower (tail). The tail often has antigenic proteins
for attachment to the host. Because viruses do not reproduce without a host, they
are considered obligate parasites and not living. See Table I-1 for a schematic of
viruses.



