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| PREFACE

We appreciate all the kind remarks and suggestions from the many medical students
during the last 5 years. Your positive reception has been an incredible encourage-
ment, especially in light of the short life of the Case Files series. In this third edition
of Case Files: Biochemistry, the basic format of the book has been retained. Improve-
ments were made in updating many of the chapters. New cases include adenosine
deaminase deficiency, maple syrup urine disease, alcoholic ketoacidosis, glucose-
6-phosphate dehydrogenase deficiency, medium chain fatty acyl dehydrogenase
deficiency, pheochromocytoma, and pediatric methomoglobinemia. We reviewed
the clinical scenarios with the intent of improving them; however, their “real-life”
presentations patterned after actual clinical experience were accurate and instruc-
tive. 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 biochemistry 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 biochemistry is a formidable task.
It is even more difficult to retain this information and to recall it when the clinical
setting is encountered. To accomplish this synthesis, biochemistry 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 biochemistry related points. More importantly,
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 studént 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 biochemistry
topic, a comprehension test at the end to 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 did not primarily use a mul-
tiple-choice format. 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 sci-
ence to the clinical manifestations, and perhaps introducing the student to issues
such as diagnosis and treatment.



xvi 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 biochemistry to answer the question and relate to the clinical
situation.

2. Definitions of basic terminology

3. Discussion of topic

PART I

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

Biochemistry 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: BIOCHEMISTRY
Part 1. Approach to Learning Biochemistry

Biochemistry is best learned by a systematic approach, first by learning the language
of the discipline and then by understanding the function of the various processes.
Increasingly, cellular and molecular biology play an important role in the under-
standing of disease processes and also in the treatment of disease. Initially, some
of the terminology must be memorized in the same way that the alphabet must be
learned by rote; however, the appreciation of the way that the biochemical words
are constructed requires an understanding of mechanisms and a manipulation of the
information.

Part 2. Approach to Disease

Physicians usually tackle clinical situations by taking a history (asking questions),
performing a physical examination, obtaining selective laboratory and imaging
tests, and then formulating a diagnosis. The conglomeration of the history, physi-
cian examination, and laboratory tests is called the clinical database. After reaching
a diagnosis, a treatment plan is usually initiated, and the patient is followed for a
clinical response. Rational understanding of disease and plans for treatment are best
acquired by learning about the normal human processes on a basic science level;
likewise, being aware of how disease alters the normal physiologic processes is under-
stood on a basic science level.

Part 3. Approach to Reading

There are 6 key questions that help to stimulate the application of basic science
information to the clinical setting. These are:

1. What is the most likely biochemical mechanism for the disease causing the patient’s
symptom or physical examination finding?

2. Which biochemical marker will be affected by treating a certain disease, and why?

3. Looking at graphical data, what is the most likely biochemical explanation for the
results?

4. Based on the deoxyribonucleic acid (DNA) sequence, what is the most likely amino acid
or protein result, and how will it be manifest in a clinical setting?

5. What hormone—receptor interaction is likely?

6. How does the presence or absence of enzyme activity affect the biochemical (molecular)
conditions, and how does that in turn affect the patient’s symptoms?
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SECTION I: APPLYING THE BASIC SCIENCES TO CLINICAL MEDICINE 3

What is the most likely biochemical mechanism for the disease causing the
patient’s symptom or physical examination finding?

This is the fundamental question that basic scientists strive to answer—the
underlying cause of a certain disease or symptom. Once this underlying mech-
anism is discovered, then progress can be made regarding methods of diagnosis
and treatment. Otherwise, our attempts are only empiric—in other words, only
by trial and error and observation of association. Students are encouraged to
think about the mechanisms and underlying cause rather than just memorizing
by rote.

For example, in sickle cell disease, students should connect the various facts
together, setting the foundation for understanding disease throughout their
life. In sickle cell disease, valine (a hydrophobic amino acid) is substituted
for glutamate (a charged, hydrophilic amino acid) in the sixth position in the
B-globin chain of hemoglobin. This decreases the solubility of hemoglobin
when it is in the deoxygenated state, resulting in its precipitation into elon-
gated fibers in the red blood cell.

This causes the red blood cell to have less distensibility and, thus, to sickle,
leading to rupture of the red blood cell (hemolysis) and blockage in small
capillaries. The sludging in small capillaries leads to poor oxygen delivery, isch-
emia, and pain.

Which biochemical marker will be affected by therapy?

After a diagnosis has been made and therapy initiated, then the patient
response should be monitored to assure improvement. Ideally, the patient
response should be obtained in a scientific manner: unbiased, precise, and
consistent. Although more than one physician or nurse may be measuring the
response, it should be as carefully performed with little intervariation (one
person to the next) or intravariation (one person measuring) as possible. One
of the therapeutic measures includes serum or imaging markers; for example,
in diabetic ketoacidosis, the serum glucose and pH levels would be measured
to confirm improvement with therapy. Another example would be to follow
the volume of a pulmonary mass imaged by computed tomography following
chemotherapy. The student must know enough about the disease process to
know which marker to measure and the expected response over time.

Looking at graphic data, what is the most likely biochemical explanation
for the results?

Medicine is art and science. The art aspect consists of the way that the physi-
cian deals with the human aspect of the patient, expressing empathy, compas-
sion, establishing a therapeutic relationship, and dealing with uncertainty; the
science is the attempts to understand disease processes, making rational treat-
ment plans, and being objective in observations. The physician as scientist
must be precise about how to elicit data and then carefully make sense of the
information, using up-to-date evidence. Exercises to develop the skills of data
analysis require interpretation of data in various representations, such as in
tables or on graphs.



