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here are two prior editions of Nutrition in
Clinical Practice, and thus two prior prefaces.
That argues for brevity this time around, and 1
gladly concede.

That there is an opportunity for a third addi-
tion is testimony to the success of the first two.
I find that gratifying, of course, but it is credit
we share. This endeavor was always about prac-
tice more than theory; reading and application,
more than writing. 1 am grateful so many col-
leagues recognize the relevance of nutrition
to their practices and patients. It is upon that
shared conviction that the rationale for this
effort rests.

That there is need for a new edition is likely
self-evident. The medical literature is not only
vast, but growing at an ever accelerating pace.
The nearly 10,000 citations in this third edition
testify to how salient nutrition research is in that
formidable flow of information. This new edition
updates both content and citations, while reaf-
firming those fundamentals of nutrition that have
stood the test of time. Those, too, are salient.

At the outset, we had thought to add many
new chapters, but found that much of the new
content situated itself comfortably into existing
chapters. When it wasn't broken, we decided not
to fix it. Many chapters thus have new sections,
and all have been comprehensively revised; but
the basic structure of the book and sequence of
chapters is much as it was. My hope is that famil-
iarity in this case will breed only accessibility and
user-friendliness.

We did add a section on current, and
controversial, topics in clinical nutrition. This
section cannot, of course, be comprehensive;
nor can it promise to be entirely current at the
time of publication, let alone some number of
months or years after that. The preoccupation
with nutrition and diet in popular culture shifts
rapidly, if redundantly, over time. This section is,
more than anything, an acknowledgment of that
preoccupation; of its relevance to clinical practice

and counseling; and of the important opportunity
to approach such topics with the same dispas-
sionate review of evidence germane to all other
subjects in this diverse space. Those principles
should remain reliably current.

Perhaps most importantly, the third edition
is the beneficiary of a wonderful hybrid vigor,
courtesy of my diverse team of associate and as-
sistant authors. Associate authors, Drs. Friedman
and Lucan, bring to the project well cultivated
knowledge of nutrition and a pragmatism born of
regular clinical practice. The larger group of as-
sistant authors encompasses medical students, di-
etitians, public health professionals, naturopathic
physicians, and nutritional epidemiologists—all
committed to the same goal of reconciling the
robust evidence base underlying nutrition and
health with the constraints of clinical practice, for
the benefit of provider and patient alike.

The captain, we know, goes down with the
ship; but he C(historically) or she cannot gener-
ally sail it alone. A book like this is much the
same. And so it is that I am indebted to the team
without whom I would have found this update an
oppressive venture at best, but must personally
accept responsibility for any lapses in our sea-
worthiness. Should there prove to be any impor-
tant omissions or inadvertent misrepresentations,
I am accountable for them. I am hopeful there
will be few, if any.

We have worked hard to bring you a distilla-
tion of the current evidence in nutrition, enriched
by relevant theory, but devoted to practice. And
so it is that we go once more into the breach,
together, in an effort to translate what we know
about nutrition and health into what we do.
A succession of editions is all well and good, but
the true measure of our collective success is the
years this body of knowledge can add to the lives
of our patients, and the life it can add to their
years. May those metrics reward us all.

—David L. Katz



hile compiling this text, I have been as com-
mitted to what it excludes as to what it includes.
Excellent, comprehensive textbooks, even ency-
clopedias, of nutrition have been written. 1 have
made use of a good many of them in this effort.
But as it may, in fact, be considered true that we
“are” what we eat, such books cover a vast array
of topics in agonizing details. Agonizing, that is,
for the clinician seeking the answers to clinical
questions but quite appropriate for the nutri-
tional biochemist.

First among the principles to which this text
is devoted is clinical relevance. If material seemed
likely to be of use to the clinician interacting with
a patient, even occasionally, it was included. If
such an application seemed far-fetched, or if the
material did not support an understanding that
would enhance such an exchange, it was left out.
The range of nutrition topics germane to clini-
cal care is quite expansive. Thus, a fairly selective
inclusion process resulted in leaving quite a lot
still to be said.

The second principle governing the compila-
tion of this text is consistency of application. Only
in books do states of health and disease, and the
underlying factors that promote them, stay neatly
in their own columns and rows. In reality, these
states coexist in single patients, often in com-
plex abundance. Therefore, mutually exclusive,
disease-specific nutrition recommendations are
apt to be of limited clinical utility. Conversely, if
dietary recommendations never change in accom-
modation to varying states of health and clinical
objectives, a book of many chapters seems an ex-
cessive effort to portray this set of uniform guide-
lines. I have sought the middle ground between
the subtle applications of nutritional manage-
ment that pertain to the occasional disease or risk
factor and the unifying features of diet that may
be universally applied to promote health.

The third principle governing this effort is that
to be of use, material intended for clinical appli-
cation must be described in terms of the extent,
consistency, and quality, of the underlying evi-
dence. This may be considered a text of evidence-
based medicine, with the literature reviewed for

each chapter considered to represent preliminary,
suggestive, or definitive evidence of any associa-
tion described.

I strove to be consistent in the application of
such terms, but found myself sometimes using,
for example, “conclusive” rather than “defini-
tive.” Despite such variation, the character of the
evidence base should generally be clear. Associa-
tions supported by animal or in vitro or observa-
tional evidence only were considered preliminary;
associations supported by a combination of basic
science studies as well as observational studies in
humans, or by limited interventional studies in
humans, were considered suggestive; and associa-
tions subtended by the results of either large-scale
human intervention trials (particularly random-
ized, controlled trials), or the aggregation of
consistent results from numerous less rigorous
studies were considered definitive.

The fourth principle, related to the third, is that
for a subject of scrutiny to be well understood, it
must be viewed in its entirety (or some approxima-
tion thereof). There is a risk (although certainly,
oo, a benefit) when each of many experts elabo-
rates one particular aspect of nutrition as it per-
tains to health. That risk was perhaps never better
expressed than in the allegorical poem, The Blind
Men and the Elephant, by John Godfrey Saxe. I in
no way wish to suggest that the expert authors of
detailed chapters in the standard nutrition texts
suffer any semblance of blindness, but rather that
something of the overall character of nutrition
and health is missed when only a small part is ex-
amined in great detail. I have become convinced,
for example, that nominal n-3 fatty acid deficiency
is likely widespread in the United States and con-
tributing to adverse health outcomes. This con-
clusion is reached less on the basis of definitive
evidence in any one area and more on the basis of
remarkably consistent and voluminous evidence
in the aggregate, across the expanse of many sub-
jects. Only one author, struggling through each of
many chapters in turn, may infuse the character-
ization of each topic with understanding derived
from the others. As I cannot dispute the potential
disadvantages of solo authorship, I have sought




Preface to the First Edition

instead to capitalize fully on any potential advan-
tages. | have therefore freely shared what insights
[ have gained in the sequential review of so many
topics, endeavoring at all times to be clear about
the sources of my opinion and the nature of the
evidence.

The final principle to which this text is de-
voted is the notion that there should be a theo-
retical model in which the complex interplay of
human behavior, food, and health outcomes is
decipherable. In much the same way that unify-
ing threads of evidence have led me to specific
recommendations for nutrition management, 1
have come through this labor convinced of the
utility of the evolutionary biology model of human
dietary behavior. This argument is elaborated in
Chapter 39. The behavior and physiology of all
animals are largely governed by the environments
to which they adapted; there is both reason and
evidence to suggest that, with regard to nutrition,
the same is true of us.

While there is some interpretation offered
in this text, it is only that which a devotee and
teacher of evidence-based principles of medicine
could abide and not avoid. In the inescapable need
to convey to you my interpretations, I have en-
deavored to cleave as close and consistently to fact
as possible. In the time-honored medical tradition
of blending the best of available science with just
the requisite art, I submit this work to you as a
platform for the clinical practice of nutrition.

Following the introduction, a concise but com-
prehensive overview of dietary influences on the
organ system or pathology under discussion is
provided. The overview is generally divided into
the influence of the overall dietary pattern (Diet)
and the influence of specific nutrient (Nutrients/
Nutriceuticals). As indicated, other topics are
included in the overview, such as pathophysiol-
ogy, epidemiology, and other issues of clinical
relevance and/or general interest. The overview
section uses the scheme above to rate the avail-
able evidence for each practice. Unpublished and
non-peer-reviewed literature has been accessed
as required to facilitate preparation of this text,
but the assessment of evidence is based only on
the peer-reviewed literature; references are to
be found at the end of each chapter. Following
the overview, other Topics of Interest not related
directly to dietary management are provided as
indicated (e.g., surgical management of severe

obesity). Chapters conclude with Clinical High-
lights, a summary of those nutritional interven-
tions of greatest clinical utility and for which the
evidence is decisive, convincing, or suggestive.
Each chapter is cross-referenced with other chap-
ters and with pertinent Nutrient/Nutriceutical
Reference Tables and other Nutrition Resource Ma-
terials in Section I11.

Claims, Disclaimers, and Acknowledgments

Solo authorship of a text on nutrition may seem
an act of either brash imprudence or unpardon-
able hubris. At times, poring over references and
painstakingly compiling chapters, 1 have been
tempted to think it both. But, please accept my as-
surances that it is neither. There is very definitely
method in the potential madness of this project.

I am a clinician with an active practice in pri-
mary care internal medicine. Every day in the of-
fice 1 am confronted by the abiding interest of my
patients in their own nutritional practices and by
the innumerable attendant questions. And to be of
use to my patients, to offer guidance when guid-
ance is needed, | must have the answers at hand.
I can certainly refer to a dietitian for counseling in
support of clinical goals, but hardly as a means of
answering each question that comes along.

So the clinician in practice, encountering what
I in my practice encounter every day, must be able
to answer a range of questions about nutrition
and health, nutrition and disease. If unable to do
so, the clinician misses a crucial opportunity to
influence favorably the role of dietary behavior in
the mitigation of chronic disease. On the list of
the leading causes of death in the United States,
dietary practices rank number 2, just behind
smoking.

My nutrition expertise, cultivated by training,
research, and teaching over the past 15 years, is
appropriate for this project. But 1 certainly can-
not claim to have the consummate knowledge in
each of the diverse content areas of this text that
is owned by that field’s luminaries. To those ex-
perts, far too numerous to mention here, I owe
a monumental debt. I have endeavored to make
their work accessible to an audience of clinicians,
but, in doing so, I have traveled the many trails
they so painstakingly blazed.

My legitimacy, or perhaps my excuse, then,
is not so much my claim to expertise in every-
thing from lipid metabolism to ergogenic aids, but



rather my dual devotion to nutrition and to clini-
cal practice. The experts to whom I am indebted
have made their contributions to the literature,
yet the accessibility of that literature to the busy
practitioner is suspect. This text is as much trans-
lation as original work, the translation of current
nutrition knowledge into a form useful to the
clinician. This text of nutrition is both by, and for,
the practicing clinician. If any one practitioner is
to access all of this information and apply it to
clinical practice, it is only reasonable that one
clinician has been able to write it.

Preface to the First Edition

And so that is why I have written this text and
justified the interminable hours of effort to my-
self. To those whose work has guided me, 1 offer
thanks. For any omissions, or worse still, misrep-
resentations, I accept full responsibility (who else
could I blame?). Yet even this solo effort has de-
pended, and greatly benefited, from the direct and
indirect contributions of many individuals. I owe
debts of gratitude; I have little hope to repay to
those who made this book possible.

—David L. Katz



E irst, and perhaps foremost, I am grateful to
the panoply of researchers whose work is cited
throughout this text. The effort of writing this
book seemed considerable, but is of course van-
ishingly trivial in comparison to compiling the
evidence on which it is based. This text is princi-
pally a distillation of evidence, and inclines with
the vast weight of it. The many who have contrib-
uted to that mass of information are my teachers,
my mentors, and in some cases, my heroes. I am
indebted to this community of scholarship.

I owe thanks to my literary agent, Rick Broad-
head, who helped navigate all of us—ably, as
ever—from aspiration to collaboration. 1 very
much appreciate the timely, supportive, and always
professional contributions of our editors at Wolters
Kluwer Health-Lippincott Williams & Wilkins, in
particular Sonya Seigafuse, Rebecca Gaertner, and
Kristina Oberle. My thanks as well to others in-
volved in the many ancillary efforts critical to com-
pletion of a book, from graphic art for the cover to
careful proofing, production, and marketing.

I was delighted to work again with my friend
and colleague, Dr. Rachel Friedman, and to add
to the mix my friend and colleague, Dr. Sean
Lucan. The project is the better for both of their
contributions. I am grateful to Dr. Lucan particu-
larly for helping out when the new demands of
motherhood put Rachel in the bind of choosing

between our timeline, or maybe getting an occa-
sional hour of sleep. We came through as a team,
and I am grateful.

Iam grateful as well to the other members of our
expanded team, the assistant authors who helped
us divvy up and update these many chapters. The
basic obligations unified us, but the diversity of
backgrounds and perspectives undoubtedly forti-
fied us as well. My thanks, and congratulations,
to the expanded team that worked harmoniously
throughout the process and brought the product
to its timely completion.

Thanks, as ever, to my administrative assis-
tant, Helen Day, who gets me where I need to be
when competing demands on my time—includ-
ing those involved in writing a book— make me
a bit dizzy.

Lastly, and most intimately, I acknowledge the
debt I owe my family for the love and support that
is inevitably the sustenance for such endeavors
as this. That they remain both covetous of time
with me and willing to forgo it unbegrudgingly
when duty calls is a source of pride and apprecia-
tion, love and humility. I imagine my coauthors
have similar debts, and similar sentiments. Writ-
ing books means many hours alone—but it is
the larger something of which we are, alone, just
a part that makes books and writing matter. So
thank you, too.

XVii



Nutrition in
Clinical Practice



About the Authors
Contributing Authors  ix
Preface i
Preface to the First Edition  xiii
Acknowledgments

SECTION |

SECTION I

SECTION llI

vii

Xvii

Clinically Relevant Nutrient Metabolism...................... 1
1 Clinically Relevant Carbohydrate Metabolism .. ....................... 3
2 Clinically Relevant Fat Metabolism............ ... ... ... ........... 14
3 Clinically Relevant Protein Metabolism. .. ........................... 25
4 Overview of Clinically Relevant Micronutrient Metabolism .. ... ... .. ... 33

Nutritional Management in Clinical Practice: Diet,

in SicknessandinHealth ........... . ... .............. ... 53
5 Diet, Weight Regulation, and Obesity .. ............. ... ... ........ 55
6 Diet, Diabetes Mellitus, and Insulin Resistance .................. .. .. 122
7 Diet, Atherosclerosis, and Ischemic Heart Disease. . . ... .............. 151
8 Dietand Hypertension . ................. ... ... .. 182
9 Dietand Hemostasis. . .. ...t e 192

10 Diet and Cerebrovascular and Peripheral Vascular Disease . .. ... ....... 204

11 Diet:and IMmMUmMby, « cou s suns soms 6 6555 6005 s n emon smos smmn s amns 215

12 Dietand Cancer . ... .. .ot 227

13 Diet and Hematopoiesis: Nutritional Anemias. . ..................... 250

14 Diet, Bone Metabolism, and Osteoporosis ... ...................... 257

15 Diet and Respiratory Disease . . .. .....uinn et i 270

16 Dietand Renal Disease. .. ............... ... 277

17 Diet and Hepatobiliary Disease ........... .. ... .o ... 289

18 Diet and Common Gastrointestinal Disorders . . ..................... 296

19 Diet, Dyspepsia, and Peptic Ulcer Disease. . . .. .............cvuun... 311

20 Diet and Rheumatologic Disease . .. ..................... .. .. 316

21 Diet and Neurologic Disorders. . ... .. 327

22 Dietand Dermatoses .. ... 336

23 DietandWound Healing ............ i 342

24 Food Allergy and Intolerance . . ........... ... ... ... .. .. 347

25 Eating Disorders . ... ..ot e 355

26  Malnutrition and Cachexia . ... ... .. 363

Special Topics in Clinical Nutrition . ....................... 375

27 Diet, Pregnancy, and Lactation. .. ......... ... 377

28 Dietandthe Menstrual Cycle.......... ... .. ... ... ... .. ......... 389

29 Diet and Early Development: Pediatric Nutrition. .. .................. 396




SECTION IV

SECTION V

SECTION VI

SECTION VI

30 Diet and AdOIESCENCE. . . .ttt e
31 Diet and SENESCENCE vttt ittt
32 Ergogenic Effects of Foods and Nutrients:

Diet and Athletic Performance & Sports Nutrition. . ..................
33 Endocrine Effects of Diet: Phytoestrogens. . ...
34 Diet, Sleep-Wake Cycles,andMood . . . ...
35 Dietand Cognitive Function. .. ... ... i
36 Dietand ViSion . ..ottt
37 Dietand Dentition . ... ..t
38 Hunger, Appetite, Taste, and Satiety . ........... ... .. ...
39 HealthEffectsof Chocolate . .......cooiiiiiiiiiiiiieeennnn
40 Health Effects of Ethanol ... .. .. .
41 Health Effectsof Coffee .. .. .. i
42 Macronutrient Food Substitutes. .. ......... ... i
43 Vegetarianism, Veganism, and Macrobiotic Diets ....................

Diet and Health Promotion: Establishing the Theme
of Prudent Nutrition. .. .. ...ccoiveiiinnnneeniinonceonns

44 Culture, Evolutionary Biology, and the Determinants

of Dietary Preference . .......cooiirieneeniiii e
45 Dietary Recommendations for Health Promotion

and Disease Prevention . . ... ...ttt e

Principles of Effective Dietary Counseling ..................

46 Models of Behavior Modification for Diet and Activity Patterns
and Weight Management. . ... ...t
47 Dietary Counseling in Clinical Practice. .. ................ ...t

Controversies in Contemporary Clinical Nutrition ............

A8 THECAlOTIE o\ ve ovm e s s s s 5B T8 smEas GaEs guma siame amas simws s mo
49 The Search for Scapegoats and Silver Bullets. . . .....................
50 ObesityasDisease .. ...t

Appendices and Resource Materials. .. ....................

APPENDIX A Nutrition Formulas of Clinical Interest .. ..................
APPENDIX B Growth and Body Weight Assessment Tables ..............
APPENDIX C Dietary Intake Assessment in the US Population ............
APPENDIX D Dietary Intake Assessment Instruments . ..................
APPENDIX E  Nutrient/Nutriceutical Reference Tables: Intake Range

and Dietary SONICES : ccu: ssne seass cons cmme vumn sxme vmmb
APPENDIX F  Resources for Nutrient Composition of Foods..............
APPENDIX G Diet-Drug Interactions .. ....... .. ... ..o o,
APPENDIX H Nutrient Remedies for Common Conditions:

Patient ReSOUICES:: 555 55 55 s se somaasms smas siome oo asmms



