CECIL

TEXTBOOK

of
MEDICINE

WYNGAARDEN/SMITH/BENNETT

VOLume 2




CECIL

TEXTBOOK
19th edition Of

MEDICINE

' Edited by

JAMES B. WYNGAARDEN, M

Duke University School of Medicine,
Durham, North Carolina

LLOYD H. SMITH, Jr., M.DD.

J. CLAUDE BENNETT,

L ]

meeno and Chairman,

Department of Medicine,

University ofAlabamau Birmingham,
School of Medicine,

 Birmingham, Alabama

W. B. SAUNDERS COMPANY .

HARCOURT BRACE JOVANOVICH, INC,
Philadelphia London Toronto Montreal Sydney Tokyo



W. B. SAUNDERS COMPANY
Harcourt Brace Jovanovich, Inc.
The Curtis Center

Independence Square West
Philadelphia, PA 19106

Library of Congress Cataloging-in-Publication Data

Cecil textbook of medicine / edited by James B. Wyngaarden,
Lloyd H. Smith, Jr., J. Claude Bennett.—19th ed.

p. cm

Rev. ed. of: Textbook of medicine / {edited by] Cecil. 18th ed.
1988.

Includes bibliographical references and index.

ISBN 0-7216-2928-8 (single v.).—ISBN 0-7216-2929-6 (v. 1).—
ISBN 0-7216-2930-X (v. 2).—ISBN 0-7216-2931-8 (set)

1. Internal medicine 1. Cecil, Russell L. (Russell La Fayette),

1881-1963. 1I. Wyngaarden, James B. I1. Smith,
Lloyd H. IV. Bennett, J. Claude. V. Title: Textbook
of Medicine.

[DNLM: 1. Medicine. WB 100 C3888]

RC46.C423 1992

616—dc20

DNLM/DLC 91-31268

Editor: John Dyson

Designer: Lorraine B. Kilmer

Production Manager: Frank Polizzano

Manuscript Editors: Donna Walker and Bonnie Boehme
llustration Coordinator: Matt Andrews

Indexer: Donna Walker

CECIL TEXTBOOK OF MEDICINE

ISBN
ISBN
ISBN
ISBN

0-7216-2928-8
0-7216-2929-6

7216-2930-X
0-7216-2931-8

Single Volume
Volume 1
Volume 2

Set

Copyright © 1992, 1988, 1985, 1982, 1979, 1975, 1971, 1967, 1963, 1959 by W. B. Saunders Company.

Copyright 1955, 1951, 1947, 1943, 1940, 1937, 1933, 1930, 1927 by W. B. Saunders Company.

Copyright renewed 1987, 1975, 1971, 1965, 1961, 1938, 1955 by W. B. Saunders Company.
Copyright renewed 1979 by Russell L. Cecil, M.D., Sc.D, and Robert F. Loeb, M.D.

Al rights reserved. No part of this publication may be reproduced or transmitted in any form or by any
means, electronic or mechanical, including photocopy, recording, or any information storage and retrieval

system, without permission in writing from the publisher.
Printed in the United States of America.
Last digit is the print number: 9 8 7 6



DOSAGE NOTICE

Every effort has been made by the authors, the editors, and the publisher of this book to
ensure that dosage recommendations are precise and in agreement with the standards of
practice accepted at the time of publication.

However, dosage schedules are changed from time to time in the light of accumulating
clinical experience and continuing laboratory studies. This is most likely to occur in the case
of recently introduced products.

We urge, therefore, that you check the package information data for the manufacturer’s
recommended dosage to be certain that changes have not been made in the recommended
dose or in the contraindications for administration. In addition, there are some quite serious
situations in which drug therapy must be individualized and expert judgment advises the use
of a higher dosage or administration by a different route than is included:in the manufacturer’s
recommendations. Throughout the text examples of such instances are indicated by a footnote.

.

ThE EbITORS

ALSO ASSOCIATED WITH THE CECIL TEXTBOOK OF MEDICINE

Review of General Internal Medicine: A Self-Assessment Manual, 5th Edition, 1992
Editors: J. Allen D. Cooper, Jr., M.D.; Peter G. Pappas, M.D.
The fifth edition of this self-assessment book contains approximately 1200 questions covering all the
specialty areas of internal medicine. The answers are linked to this edition of the Cecil Textbook of
Medicine, to the Cecil Essentials of Medicine, and to other readily available sources.

Available from W. B. Saunders Company
The Curtis Center
Independence Square West
Philadelphia, PA 19106



PREFACE

The 19th edition of the Cecil Textbook of Medicine appears on the enchundredth
anniversary of the publication of William Osler’s influential The Principles and Practice of
Medicine, a monuniental single-authored volume notable for its comprehensive clinical cover-
age, authoritative pathologic descriptions, and literary qualities. Microbiology was then the
newest medical scienee. A tone of therapeutic nihilism was the book’s most salutary centribu-
tion. At least two gencrations of physicians would fall under its influence. The textbook ushered
in a period of increasingly exact diagnosis, especially in infections discases, and an ever mere
eritical evaluation of drugs, remedies, and nostrums in the practice of medicine. It also led to
the establishment of the Rockefeller Institute, founded to address the pervasive ignorance of
the pathophysiology of disease so abundantly displayed in Osler’s textbook, avant garde though
it was for its day.

Thirty-five years later, in 1927, Russell Cecil introduced “A Text-book of Medicine by
American authors.” Single-authored textbooks had largely given way to books jointly authored
by a small number of writers, but the idea of an edited textbook compiled by multiple authors,
each writing on topics of personal interest and experience, was new. Basic biolegic sciences
were making increasingly important contributions to clinical medicine, and these were to be
accorded substantial attention. The maturing sciences were physiology, pharmacology, and
biochemistry. With succeeding editions, Cecil’s philosophy became more explicit. Cecil
believed that “. . . in terms of biological processes, fraginentation of the discussion of disease
is artificial” (Preface, 10th edition, 1959). Each chapter was a treatise in which clinical
description, pathologic information, pathophysiologic knowledge, diagnostic criteria, and ther-
apeutic measures were well integrated, so that students and physicians eonsulting the text
could secure the most authoritative information available and find it in one place (Beeson and
McDermott, Preface, 11th edition, 1963).

Cercil’s inaugural philosophy continues into the 19th edition of the Cecil Texthook, 65
years later, appropriately adapted to ever-changing circumstances. By 1992, several generations
of physicians have learned medicine with the help of Cecil. The series spans a period of
remarkable progress in biomedical and behavioral sciences, and each new edition has incor-
porated new insights on disease causation, prevention, and treatment. The pace has quickened
as we approach the twenty-first century. New technologies have revolutionized molecular
genetics, neurobiology, immunology, cell biology, and structural biology; the application of
these disciplines to all branches of the traditional biomedical sciences proceeds apace. The
structure of DNA was elucidated less than 40 years ago, and recombinant DNA technology
was discovered less than 20 years ago. Today, the leitmotif of biologic science, regardless of
its disciplinary name, is increasingly cell and molecular biology. This theme is now permeating
medicine and prefiguring the developments of the next few decades. Beyond these contributions
from the biologic sciences, applications of the physical and mathematical sciences, especially
in diagnostic imaging (CT, MRI, PET, and sonography) and in the information sciences,
continue to alter medical practice. In such a climate of change, medical competence itself is
fragile. It must be constantly renewed or else it will erode.

To reflect the best in medical practice, a major textbook of medicine must also be
constantly renewed. In that spirit, this edition of the Cecil Textbook of Medicine has been
thoroughly revised. As before, approximately one third of the book is “new” in that different
authors have been selected, in this way assuring that their chapters have been completely
recast. All other chapters have been revised and updated by their current authors, carefully
chosen authorities in their respective subjects. The editors are deeply grateful to all retiring
authors for the high standards of their contributions. We have retained the two-color
presentation of figures and charts, so well received in the 18th edition, and have expanded
the color plates from 8 to 16 pages.

The most extensive change in the 19th edition is the further expansion of space devoted
to the acquired immunodeficiency syndrome (AIDS), a still unfolding epidemic. This condition
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now commands a part of its own (Part XXI, HIV and Associated Disorders), comprising 13
newly written chapters: “Immunoclogy Related to AIDS” (B. D. Walker); “Biology of Human
Immunodeficiency Viruses” (G. M. Shaw); “Epidemiology of HIV Infection and AIDS” (J. W.
Curran); “Preveation of [1IV Infection” (M. S. Saag); “Neurologic Complications of HIV-1
Infection” (R. W. Price); “Pulmonary Manifestations of A1DS: Special Emphasis on Pneumo-
cystosis” (F. R. Sattler); “Gastrointestinal Manifestations of AIDS” (J. G. Bartlett); “Cutaneous
Signs of AIDS” (N. S. Penneys), “Ophthalmologic Manifestations of AIDS” (M. A. Jacobson);
“Hematology/Oncology in AIDS” (J. E. Groopman and D. T. Scadden); “Renal, Cardiac,
Endocrine, and Rheumatologic Manifestations of HIV Infection” (M. S. Saag); “Treatment of
AIDS and Related Disorders™ (R. Yarchoan and S. Broder); and “Chronic Management and
Counseling for Persons with HIV Infection” (J. A. Bartlett). In addition, related chapters on
AIDS dementia and on opportunistic infections associated with AIDS, found elsewhere in the
book, have been thoroughly updated.

A new chapter, “Human T Cell Lymphotropic Virus Type 1-Associated Myelopathy and
Tropical Spastic Parapuresis”™ (R. W. Price), reflects the growing appreciation of other
retroviruses as causes of human discase. Oncology (Part X11I) has been strengthened by the
addition of two new chapters: “Oncologic Emergencies” (S. M. Hahn and A. Russo) and
“Metastatic Cancer, Source Unknown” (D. C. lhde). In addition, a new chapter, “Ovarian
Carcinoma” (H. W. Jones), is included in Part XV1, Endocine and Reproductive Discases.
Part XXIII, Neurology, has been reorganized to increase the depth of focus on problems of
the elderly. New chapters include “Neurologic Problems Associated with Aging” (F. Plum)
and “Disturbances of Memory and Language” and “Alzheimer’s Disease and Related Demen-
tias” (both by A. R. Damasio). Also, “Brief Loss of Consciousness,” “Sustained Impairments
of Consciousness,” and “Brain Death™ (all by F. Plum) are now full chapters.

New chapters have also been added elsewhere, including “Zoonoses™ (B. McLain), “Liver
Transplantation” (J. P. Roberts), and “Erythromelalgia” (E. V. Ball). Part IV, Principles of
Diagnosis and Management, is now expanded by a new chapter, “NSAID’s: Aspirin and
Aspirin-like Drugs” (G. Weissmann), in response:to the need for an authoritative discussion of
the nature, use, and side effects of these widely employed agents. Also, in this edition
“Antimicrobial Therapy” (L. S. Young) and “Antiviral Therapy” (a new chapter by M.
Middlebrooks) have been transferred from Part IV to be associated more closely with chapters
on specific bacterial and viral diseases in Part XX, Infectious Diseases. As in recent editions
of Cecil, each chapter lists a limited number of carefully selected, recent references to research
or review articles in accessible journals, or to books, that may be consulted for additional
information. The particular value of each entry is briefly described in an annotation. Finally,
a new chapter entitled “Internal Medicine and Today’s Internist” has been contributed by our
co-editor, J. Claude Bennett, whom the continuing editors warmly welcome to the task of shep-
herding the 19th edition of Cecil, with its attendant high honor and immense responsibility.

Cecil not only stands alone; it is also the senior member of a trilogy. Cecil Essentials of
Medicine (edited by T. E. Andreoli, C. C. ]J. Carpenter, F. Plum, and L. H. Smith, Jr.), now
in its 2nd edition, offers a more concentrated guide to what every doctor should know about
internal medicine. It is designed primarily for the medical student, for whom the authoritative
compendium of Cecil may sometimes seem formidable. Nevertheless, it serves in general as a
useful point of entry guide. Cecil Review of General Internal Medicine (edited by J. A. D.
Cooper, Jr., and P. G. Pappas) appears in a 5th edition in parallel with this 19th edition of
Cecil. As before, its 1200 questions and answers are designed to be of general educational
benefit as well as to reinforce the value of Cecil as a reference text.

Editing a major textbook is a complex task, as one attempts to balance content, format,
style, integration, and innovation. The editors have been privileged to work with an admirable
group of colleagues in this shared responsibility. Fred Plum has continued in his role as Editor
for Neurology. We welcome two new Consulting Editors: Gerald L. Mandell for Infectious
Diseases and Robert K. Ockner for Digestive Diseases. They join a seasoned team of fellow
Consulting Editors: Thomas E. Aridreoli (Renal Diseases), John F. Murray (Respiratory
Diseases), David G. Nathan (Hematologic and Hematopoietic Diseases), and Thomas W. Smith
(Cardiovascular Diseases). We thank our retiring Consulting Editors, Robert Lefkowitz,
William Paul, and Marvin Sleisenger, for extraordinary contributions to Cecil, in one case
(M. Sleisenger) extending over eight editions. The Consulting Editors continually review their
respective sections of this complex book and bring us their ideas and expertise concerning
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modifications. Our special gratitude is extended to e 360 contributors who lave written the
534 chapters that collectively constitute this 19 edition. The ultimate vadue and authenticity
of Cecil lic not with the editors but with the scholarship wnd experience that-these individual
physicians and scientists have brought to this joint enterprise.

“Language is the annoury of the human minds and at once contains the trophies of its
past, and the weapons of its future conquests.” The weaponry of language, in Coleridge's
image above, does not-always come fully burnished in submitted manuscripts. As in the 18th
edition, we have been most fortunate to work with scasoned editorial assistunts in Washington
{(Margaret Quinkan), San Francisco (Judith Serrell), and Birmingham (Carolyn Thomley),
without whose dedication and skill this large project could not bave heen completed. At
W. B. Saunders Company, Lorraine Kilmer, Donna Walker. Frank Polizzano, and Faith Voit
arried out with experienced professionalism the intricate task of formatting, editing, and
assembling the book. The overall editor at the W. B. Saunders Company for this 19th edition
of Cecil was again John Dyson, who has been an invaluable guide, colleague, and good friend.
We are deeply indebted to him for his extensive contributions in bringing 1o completion this
19th cdition of a vencrable book.

JanmEes BOAWYNCAARDEN, M. D,
Liovp L Syirn, Jw, MDD,
J. CravupE BENNETE, M. D.
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TABLE 199-2. ESTIMATED SAFE AND ADEQUATE DAILY DIETARY INTAKES OF SELECTED VITAMINS AND MINERALS®

Vitamins Trace Elements”
Age Biotin Pantothenic Acid Copper Manganese Fluoride Chromium Molybdenum

Category (years) (ng) (mg) (mg) (mg) (mg) (ng) ()
Infants 0-0.5 10 2 0.4-0.6 0.3-0.6 0.1-0.5 1040 15-30
0.5-1 15 3 0.6-0.7 0.6-1.0 0.2-1.0 2060 2010
Children and 1-3 20 3 0.7-1.0 1.0-1.5 0.5-1.5 20-80 25-50
adolescents 4-6 25 34 L.0-1.5 1.5-2.0 1.0-2.5 30-120 30-75

7-10 30 +5 1.0-2.0 2.0-3.0 1.5-2.5 50-200 50-150

11+ 30-100 4-7 1.5-2.5 2.0-5.0 1.5-2.5 50-200 75-250

Adults 30-100 4-7 1.5-3.0 2.0-5.0 1.54.0 50-200 75-250

«Because there is less information on which to base allowances. these figures are not given in Table 199-1 and are provided here in the form of ranges of recommended

intakes.

bSince the toxic levels for many trace elements may be only several times usual intukes. the upper levels for the trace clements given in this table should not be habitially

exceeded.

ENERGY

Energy needs vary with body size, growth phase, age. sex,
and activity. Factors that increase energy requirements are cold
exposure, pregnancy, lactation, infection, fever, hyperthyroidism,
and trauma. Recommended energy allowances for all ages are
presented in Table 199-4. A normal variation of * 20 per cent
is accepted for yvounger adults, the ranges being wider for
children. In pregnancy, energy allowances should be increased
300 Kcal per day for the second and third trimesters of pregnancy.
Lactation increases energy requirements by 500 Kcal per day.
The energy allowances for children from birth through age 10
are World Health Organization figures. The allowances for adults
are based on median weights and heights from the second U.S.
Health and Nutrition Examination Survey (NHANES II) for
moderate work (e.g., walking, shopping, playing golf ). In addition
to the age groups 19 to 24 and 25 to 50 years, energy recommen-
dations for older people are provided for those over age 50. The
aging process normally results in a progressive decrease in energy
needs, primarily as a result of a decrease in energy expenditure.

Protein and carbohydrate supply approximately 4 Kcal per
gram, alcohol 7 Kcal per gram, and fat 9 Kcal per gram. Resting
energy cxpenditure (REE) is the amount of oxygen consumed
under resting conditions extrapolated to 24 hours. A simple rule
of thumb to estimate REE is 25 Kcal per kilogram body weight.
However, this formula is not useful in overweight people. Since
adipose tissue is relatively inert from a metabolic point of view,
the relationship between REE and body weight becomes nonlin-
ear in overweightness. A more accurate estimate of REE for
healthy individuals is the Harris-Benedict equation:

Men: REE = 66 + (13.7 weight in kg) + (5 X height in ¢cm)
— 6.8 (age in vears)

Women: REE = 665 + (9.6 X weight in kg) + (1.7 x height

in cm) — 4.7 (age in years)

Depending on factors such as activity level and illness, energy
needs may be increased many times over the basal level. Inges-
tion and metabolism of food increase the caloric requirement by
about 7 per cent of the REE, provided that a mixed diet is being
consumed. Activity increases energy requirements over a wide
range (1.1 to 10.3 Kcal per kilogram per hour) depending on the

intensity and type of work being done. The number of daily
calories that should be provided in addition to the REE are 400
to 300 Kcal for sedentary activity, 800 to 1200 Keal for light
activity (e.g., sewing, desk work). and 1200 to 1800 Keal for
moderate work (c.g.. walking). The number of kilocalories to be
added for heavy work (e.g., running, swinmmning) ranges from
1800 to 4300 Keul per day. Although fasting and malnutrition
reduce energy expenditure, the stress of illness increases caloric
requirements. For each 1°C of fever, a 13 per cent increase in
calories is required. In catabolic patients, an additional 50 to 100
per cent of the REE may be necessary to prevent further tissue
breakdown.

PROTEIN

A constant supply of protein (i.¢., amino acids) is needed to
maintain body function and structure. On a protein-free diet, the
average net loss of body protein by males is about 0.34 gram per
kilogram of body weight. However, when allowance is made for
incomplete utilization of dietary protein and for variability in
needs, the allowance recommended for adults rises to 0.75 gram
of protein per kilogram. Protein nceds are dependent, in part,
on energy intake. Incrcased cnergy intake results in protein
conservation and decreased encrgy intake results in the diversion
of protein to meet energy needs. Pregnancy and lactation increase
the body’s protein requircment.

There is a continuum of food protein guality depending on the
digestibility of the protein and its amino acid composition. Nine
essential amino acids must be provided in the diet, since the
human body lacks the ability to synthesize them. Thesc are
lysine, leucine, isoleucine, valine, methionine, phenyldanine,
tryptophan, threonine, and possibly histidine, especially for in-
fants.

High-quality proteins are those that have a high degree of
bioavailability (i.c., they are casily digested and absorbed) and
have a high biologic value (a measure of the clficiency of utilization
of absorbed protcin, which in turn is dependent on adequate
amounts and proportions of essential amino acids). The highest
quality proteins are found in eggs and milk. Seeds and nuts, rice,
corn, and grain proteins are of lesser quality. Tt is recommended
that 10 to 15 per cent of caloric intake be derived from protein.
Amino acids supplied in excess of the body’s requirement are not

TABLE 199-3. EXAMPLES OF DRUG-NUTRIENT INTERACTIONS

Increased
Drug Reguirsment Potential Mechenism Deficiency Symptoms
Antacids (aluminum and magnesium Phosphate Formation of insoluble salts Malaise, paresthesias,
hydroxides) anorexia
Anticonvulsants (phenobarbital, Vitamin D Induction of hepatic microsomal enzymes Rickets, osteomalacia
phenytoin) resulting in inactive vitamin D

metabolites

Oral contraceptives Folic acid

(norethindrone/mestranol)

Antituberculous drugs (isoniazid, Vitamin By
cycloserine)

Anticoagulants (coumarin, warfarin) Vitamin K

Diuretics (benzothiadiazides) Potassium

Inhibition of polyglutamic folate absorption
Excretion of pyridoxal hydrazone complex

- Inhibition of vitamin K recycling
Enhancement of renal excretion

Megaloblastic anemia
Peripheral neuropathy

Hypoprothrombinemia
Hypokalemia
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TABLE 199-4. MEDIAN HEFERENGE HEIGHTS. ANB WEIGHTS AND RECOMMENDED ENERGY INTAKE

Weight Height Amage Energy Alkmnce {Kealp
o Age (years) or , REEr

Category  Condition (kg) () (em) (in) {Kcalday) Mulhpka per Kg per Day" of REE
Infants 0.0-0.5 6 13 R 320 108 650
0.5-1.0 9 20 71 28 500 98 850
Children 1-3 13 2 90 35 740 102 1,300
46 20 4 112 44 950 90 1,800
. 7-10 28 62 132 52 1,130 . 70 2,000
Males 11-14 - 45 99 157 62, 1,440 1.70 55 2,500
15-18 - 66 145 176 69 1,760 1.67 45 3,000
1924 - 72 160 177 70 1,780 1.67 40 2,900
25~-50 79 174 176 70 1.800 1.60 37 2,900
51+ 77 170 173 68 1,530 1.50 30 2,300
Females 11-14 46 101 157 62 1,310 1.67 47 2,200
15-18 55 120 163 64 1,370 1.60 40 2,200
19-24 58 128 164 65 1,350 1.60 38 2,200
25-50 ©63 138 163 64 1,380 1.55 36 2,200
51+ 65 143 160 63 1,280 1.50 30 1,900
Pregnant 1st trimester ' +0
2nd trimester +300
3rd trimester +300
Lactating 1st 6 months + 3500
2nd 6 months +500

“Calculation based on Foud and Agricultural Organization equations; then rounded.

tIn the range of light to moderate activity, the coefficient of variation is +20%.
“Figure is rounded.
Source: Food and Nutrition Board, National Acad

,ofn'_j‘ National B

stored but are degraded to metabolic products (urea, uric acid,
ete.), and the carbon skeleton is converted to carbohydrate and
fat or oxidized for energy. It is important that.a mixed diet be
consumed so.that- adequate amounts of each essential amino acid
are received. Some-amino acids are tomplementary; for example,
tyrosine may in part meet the body’s requirement for phenylal-
anine, and cystine may in part meet the%ody s.fequirement for
methionine. The ability of the body to utilize protein is impaired
if one essential amino-acid is missing, underscdrmg the need for
m».ed sources of dietary. proteins.

~ In parenterally fed patients, zero nitrogen balnnce may-be
achieved with as little as 0.5 gram per kilogram. per day of mised
amino acids (including all essenmﬂa amino’ acids).- However; pﬁ-
tients with abnormal losses or increased demands (burns, trauma,
wound ‘repair) may require 1.2 to 1.6 grams per ‘kilogram ¢ of
desirable body weight per day.

In the clinical setting, the staté of nitrogen ‘balance ‘can be ,
crudely estimated by measuring tl\e 24-hour unnary drea’ mtmgen

excretion:
rotem intake (E)
{urmary urea nitmgen (g) + 4]

CARBOHYDRATE ' et

Carbohydrate supplies 65 per cent of the wbrld s food energy
(50 per cent in developed countries, 75 per cent in developmg
countries), and of this 10 to 50 per cernit is from simple sugars.
Although a diet low in carbohydrate may result'in ketosis, there
is no fixed requirement for carbohydrate in the diet. Carbohy-
drate may be gxwded into available (l.e dtgestlhle and utilizable
as sugars) and unavailable (i.e., h% r). Thg primary
sources of both availahle and nnavanh rhohydrates are ' ‘of ©
vegetable origin. Dietary fiber reaches the large intestine intact
but then may -unde: ‘r)%o fermentatmn by bacteria, wnth ‘the sub-
sequent absorption eakdown produets-and some “rescue” of -
calories. Dietary fiber is made up of crude fiber (ceflulose, lignin),
mucilagés, pectins, hemicellulose, and water-soluble gums. Each
tygg of fiber has different characteristics with regard to water -

i

Nitrogen balance =

ing, cation exchange, and adsorptive properties (e.g., for bile

acids and drugs). For example, mucilages have a high capacity -
for water holding, and pectins avxdly adsoib bile acids. Increases
in stool wei t and faster intestinal transit result from increases
in dietary fiber. Primarily because of epldemnologlc disease
patterns (e.g., for colon cancer and diverticulitis), an increase of
dietary fiber has been suggested. At least 20 to 25 grams of
dietary fiber per day are needed for a therapeuﬁc effect-in-the -

)

h Council, Recommended Dietary Allowances, revised 1989,

irritable bowel syndrome. Gums and pectins have been shown
te have a beneficial effect:on didbetes by delaying the absorption
of glucose. As with most dictary components, too much fiber
may be harniful: Large amoifrits of dietary fiber may contribute
to trace metal deficiency-in‘cettatn parts of the world by adsorbing
divalent cations (e.g., zinc) &nd ‘miking them unavailable for
gastrointestinal absorption ‘Carbohydrite intolerance syndromes
(e.g., lactose intolerance) are described in Ch. 102.
- LR A P B . X

FAY -

 Fat, a concentrated source of calories, serves as a carrier for
&t—soluble vitamins and as a source of essential fatts y acids. All
‘body cells with the exception of ‘the central nervous system and
erythrocytes can directly utilize fatty acids as a source of energy.
Polyunsaturated essential fatty acids (linolcic, linolenic) and their
derivatives serve as precursors for eicosanoids, which include the
leukotrienes, prostaglandins, and. thromboxanes. They are also
needed for membrane structure and integrity. Polyunsaturated
fatty acids Have been shown to pramote carcinogenesis in exper-
imental animals, however, ‘and may reduce circulating HDL
cliolesterol and promote gallstone formation. Thus, -an’ upper
limit of 10 per cent of calories taken in as polyunsaturated fats is
advised. Monounsaturated fatty acids are effective for optimizing
plasma lipoproteins. There is recent interest in the role of N-3
E(s) nsglurated fatty acids, derived from linolenic acid or from

h ofls, in‘the prevention of ischemic heart diseasc. However,
more investigatien is needed on the interaction between N-6 and
N-3 fatty ac sin human tissue before sound dietary recormmen-
dations can be made. Linoleic acid is a prominent component of
. dietary fats, .but deficiency has been recognized only among
" patients‘oh, pmlunged parenteral feedings containing no fat. Two
per cent of calories in the form of linoleic acid and 0.5 per cent
as linolenic aud are sufﬁcnent for preventing essentml fatty acid
“ defictency.

VITAMINS ANp MINERALS

Requirements for vitamins and vlynmerals are dxscussed in Ch.
204 and 205.

) ‘NUTRITIONAL RECOMMENDATIONS

The Surgeon General's Beport on Nutrition and Health pub-
lished in 1988 outlines prudent dietary recommendations for the
United States population in order to avoid diseases and disabilities
~that ‘sppesr-to- have a ‘refation"to. aiewﬂthemets “of ~stmithar



recommendations have been proposed by organizations such as
the American IHeart Association and the National Cancer Insti-
tute. Such dictary goals include a reduction in the percentage of
calories ingested as fat by the United States public from 37 per
cent to 30 per cent (<10 per cent saturated, <10 per cent
polyunsaturated). At least 12 per cent of total calories should be
ingested as protein. Further recommendations are that total
calories ingested as carbohydrate be increased to approximately
60 per cent, with an increase in complex carbohydrates (e.g.,
starches, fiber) and naturally occurring sugars to approximately
50 per cent. Refined and processed sugar ingestion should be
decreased to about 10 per cent of the total caloric intake. With a
view toward reducing coronary artery disease, the American
Heart Association recommends, in addition, a restriction of
dictary cholesterol to less than 300 mg per day and of sodium to
less than 3 grams per day. ’l;he judicious diet is outlined in detail
in Ch. 12.

Dict and Health., Washington, D.C., National Academy of Sciences, 1989, A
comprehensive analysis of the scientific literature on the role of dict in the
ctiology and precention of chronic discase in the United States

Energy and Protein Requirements, Report of a Joint FAO/WHO/UNU Expert
Consultation. Geneva, WHO, 1985,

National Reseurch Council: Recommended Dictary Allowances, 10th ed. Washing-
ton, 1D.C.. National Academv of Sciences, 1989,

Roe DA Drug Induced Nutritional Deficiencies, 2nd ed. Westport, CT, AVI
Publishing Company, Inc., 1985.

The Surgeon General's Report on Nutrition and Health. US Dept of Health and
Human Services (DHHS) Publication No 85-50211. Washington, D.C.. 1988,
This report’s inajor conclusion is that overconsumption of fat at the expense of
Soods high in complex carbohydrates is detrimental 1o health.
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Robert M. Russell

The recognition and treatment of malnutrition that accompanies
illness play important roles in optimizing patient care. New
modes of delivering nutrients to sick patients by both the
parenteral and enteral routes may result in reductions in morbid-
ity and mortality and shorten the length of hospitalization for
both medical and surgical patients (Ch. 206 and 207).

Mecthods of nutritional assessment that have been used for
some time to judge the severity of malnutrition among popula-
tions in lesser developed countries (e.g., anthropometric meas-
ures) are now being applied to hospitalized patients. An unex-
pectedly high prevalence (up to 40 per cent) of protein-encrgy
walnutrition has been identified among Western patients. Rea-
sons for the lack of recognition of malnutrition in hospitalized
putients include preoceupation with the treatment of the disease
srocess, neglect of the overall nutritional status of the patient
{e.g., failure to obtain regular weights or to observe a patient’s
dictary intake), lack of sensitivity of casual observation in the
recognition of protcin-energy malnutrition, absence of a single
indicator for diagnosis of malnutrition, and latent onset of clinical
signs of malnutrition and relative lack of specificity of these signs.
A single nutrient deficiency rarely occurs in a patient; rather, a
complex and confusing array of deficiencies is most often present.

The diagnosis of malnutrition should be made on the basis of
several consolidated pieces of information, including dietary
history, antliropometric and laboratory measurements, and clin-
ical examination. By using all of this information in a coordinated
fashion, a more accurate diagnosis of the malnourished can be
achieved, and an effective plan of treatment can be instituted.

DIET

It is not expected that the physician will interpret dictary
records of a patient in detail. However, a physician should be
able to perform a dietary evaluation by assessing the intakes of
major food groups (milk-yogurt-cheese, meat-poultry-fish-eggs,
fruits-vegetables, breads-cereals-grains, alcohol, fats such as oil,
butter, bacon, and gravy) and the quality of selection within
these groups. This is best done by auding the patient to recall all
foods eaten within the last 24 hou; including snacks) and the
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approximate portion sizes. A mixed dict is a desirable goal, when
advising patients on healthful diets (Ch. 12). Morcover, the
clinician should be aware of the key questions to ask patients,
which provide clues about whether or not the patient’s dietary
intake requires adjustment (Table 200-1). A detailed medical and
social history can alert the physician to an existing dietary problem
or the likelihood of a dietary problem occurring in the future.
For example, poverty, physical or mental disability, complaints
of dysphagia, anorexia, nausca, abdominal pain while cating, ill-
fitting dentures, and alcoholism may all be factors that prevent
adequate dictary intake. Increased nutritional requirements can
result from diarrhea, fever, open wounds or burns, malabsorp-
tion, diabetes, and hyperthyroidism. The physician should be
able to counsel patients regarding general dietary guidelines (Ch.
12) and recognize cases for referral to a dietitian for more detailed
counseling,

The clderly are a group with an increased risk of malnutrition.
The reasons for this include poverty, the inability to move around
casily, the cumulative effects of chronic disease necessitating
multiple medications, social isolation, and the lack of knowledge
for adequate preparation of meals (particularly among elderly
men). Problems often arise when interviewing the elderly person
for dietary habits (e.g., by 24-hour dietary recall, food frequency
questionnaires) if the individual is senile or has impaired short-
term memory. Even a 3- to 7-day dietary record, wherein the
patient records everything eaten during that period, has proven
difficult for the elderly patient to keep. A family member may
therefore be of great assistance when obtaining dictary informa-
tion. Finally, appropriate standards for judging the clderly per-
son’s diet are not currently available. The Recommended Dictary
Allowances (see Table 199-1) were developed as population
standards (not individual requirements) and are set to meet the
needs of most healthy individuals. The standards for adults are
based almost exclusively on young adults. As a result, they may
not be appropriate for meeting the needs of the elderly patient
who has an array of chronic diseases or aging disorders, or both.

ANTHROPOMETRIC MEASUREMENTS

Sophisticated and specialized methods to assess body compo-
sition are available, e.g., underwater weighing {for body density,
CT scanning, ncutron activation analysis, and *K counting.
However, none of these methods is available for widespread
clinical use. Anthropometric reference values derived from meas-
urements on novmal populations provide inexpensive, quick, and
convenient estimates of a patient’s nutritional status in terms of
protein and fat reserves. The most useful anthropometric meas-

TABLE 200-1. KEY QUESTIONS TO ASK AS PART OF
THE NUTRITIONAL ASSESSMENT OF THE ADULT

. Is there recent weight gain or weight loss? How much?

. Are there alterations in appetite, sense of smell, or taste?

. Are there problems with chewing or swallowing? Does the patient
have poor dentition or poorly fitting dentures?

. Are there symptoms of gastrointestinal disorders: diarrhea,
constipation, nausea, vomiting, early satiety?

5. Does the patient live alone? If not, who prepares meals? Does
he/she know how to cook?

6. What type of cooking facilities and refrigeration are in the patient’s
home?

7. Does the patient purchase a variety of foods? If not, is it due to
financial difficulties?

8. How many meals are eaten per day? How many snacks? Are one or
more meals eaten outside of the home? If so, where?

9. Is the patient physically or mentally handicapped? Does this
prevent the individual from shopping, cooking, or feeding herself or
himself?

10. Does the patient take any dietary supplements (e.g., vitamins)?

11. How much alcohol does the patient consume?

12. Does the patient use prescription or nonpreseription drugs?

13. Are there any religious or ethnic beliefs or food intolerances that
prevent adequate food intake?

14. Does the patient follow a dietary restriction? Is it prescribed or
self-imposed?

15. Is the patient depressed?
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