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PREFACE

Nephrology is a field of extraordinary diversity. The treatment of patients suffering from
renal diseases, disorders of fluid, electrolyte, and acid-base balance or hypertension touches
virtually every aspect of the broad array of internal medicine. Many advances have occurred
within the last decade which afford new opportunities for management of these disorders.

In organizing this volume, [ have attempted to deal with those aspects of the field of
nephrology and hypertension which lend themselves to specific dissertations concerning treat-
ment. Each chapter has been introduced by a brief analysis of appropriate diagnostic maneuvers.
The contributors have been selected on the basis of their personal experience with each of the
specific disorders addressed. Their recommendations stem from this personal experience
balanced by a consideration of the literature and the experience of others. When specific
pharmacologic agents are mentioned, generic terms have been employed. Whenever agents are
discussed which have not yet been released for general marketing purposes in the United States,
this fact is carefully documented.

It is readily apparent that some of the recommended therapeutic strategies mentioned in this
volume are still in a process of evaluation and evolution. It is anticipated that the modes of
therapy for some of the specific diseases mentioned may change significantly in the near future as
new pharmacologic agents and novel strategies are developed and tested in clinical trials.
Subsequent volumes will hopefully keep the reader abreast of these changes. I sincerely hope that
this volume will be useful to its intended audience, that of the practitioner of medicine and
specifically individuals who commonly deal with patients with renal disease and hypertension.

[ am deeply appreciative of the participation of my colleagues in nephrology in the
preparation of this volume. Without their dedicated efforts, the final product could never have
been generated. I am also grateful for the excellent secretarial assistance of Pat Vasconcellos, the
patient understanding of the publisher, Brian Decker, and the expert editorial assistance of Mary
Mansor.

Richard J. Glassock, M.D.
Torrance, California
February, 1984



FLuiD AND ELECTROLYTE DISORDERS

Hypernatremic and Hyperosmolar
Syndromes ..............oon

Charles R. Kleeman

Hyponatremia ................

Bradley S. Dixon,
Tomas Berl

Hyperkalemia.................

Lee D. Kaiz,
Ralph A. DeFronzo

-Hypokalemia .................

Andrew S. Levey,
John T. Harrington

Hypercalcemia and

Hypocalcemia ................

Dan A. Henry,
Kiyoshi Kurokawa,
Jack W. Coburn

Hypophosphatemia and

Hyperphosphatemia ..........

Nachman Brautbar

Hypomagnesemia and

Hypermagnesemia ............

Tar-Choon Aw,
David B. N. Lee

ACID-BASE DISORDERS

Metabolic Alkalosis ............

Henry N. Hulter,
Robert D. Toto

Metabolic Acidosis.............

Salim K. Mujais,
Danie! C. Batlle,
Neil A. Kurtzman

Respiratory Acidosis............

Karlman Wasserman

13

20

27

38

44

49

55

63

CONTENTS

Respiratory Alkalosis ........

Richard M. Effros

Mixed Acid-Base Disorders..

David A. Goodkin,
Edward R. Jones,
Robert G. Narins

URINARY TRACT INFECTION

Urinary Tract Infection ......

Calvin M. Kunin

OBSTRUCTIVE UROPATHY

Obstructive Uropathy .......
Saulo Klahr,
John Buerkert

UROLITHIASIS

Uric Acid Stones ............
Lynwood Herbert Smith

Calcium Renal Stones ........
Fredric L. Coe,
Joan H. Parks

CYStinuUTid ssssesessmmensssns

Samuel O. Thier

Struvite (Infection) Stones ...

Mani Menon,
David Taylor

Hyperuricemic Nephropathy
Richard E. Rieselbach,
Leif B. Sorensen

Acute Hypersensitivity

Interstitial Nephritis ......... '

Joel Neugarten,
David S. Baldwin

Cystic Disease of the Kidney.

Kenneth D. Gardner, Jr.

...... 67

...... 70

...... 77

...... 83

...... 88

...... 9

...... 95

...... 97

Xy



xvi /Contents

HEREDITARY RENAL DISEASE

Alport’s Syndrome and
Fabry’s Disease...........coouvun.. 115
Richard J. Glassock

Congenital Nephrotic Syndrome .. 116
Jacques Lemire, . '
Bernard S. Kaplan

Renal Complicatipns of
Sickle Cell Disease ................ 119
José Strauss,
Michael Freundlich,
Gaston Zilleruelo,
Victoriano Pardo,
Carolyn Abitbol

Strategic Planning in
Diabetic Nephropathy ............ 125
Eli A. Friedman

Poststreptococcal _
Glomerulonephritis ............... 132

Allen R. Nissenson,
Stanley C. Jordan

Infective Endocarditis with
Renal Involvement................ 135
Arnold,S. Bayer

MULTI-SYSTEM DISEASES

Nephritis in Systemic

Lupus Erythematosus.............. 139
K. Shashi Kant,
Victor E. Pollak

Mixed Connective

Tissue Disease .........cvvvevunn.. 145

Rodanthi C. Kitridou

Progressive Systemic Sclerosis ..... 149
Alvin L. Sellers

Nephritis in Schénlein-
Henoch Purpura.................. 152
Richard J. Glassock

Systemic Vasculitis................. 153
Anthony S. Fauci

Goodpasture’s Syndrome .........
Richard J. Glassock

- Cryoimmuno Globulinemia .......

Jimmy L. Roberts

Renal Complications of
Y[ felo1 1o (01
Richard J. Glassock

Renal Complications of
Sjogren’s Syndrome ...............
Robert L. Winer

Renal Abnormalities in

Multiple Myeloma ................
Luis Baez-Diaz,
Manuel Martinez-Maldonado

Renal Complications of
Amyloidosis .......coiiiiiiiin....
Alan S. Cohen,
Anne Sigsbee

Thrombotic Thrombocytopenic
Purpura and Hemolytic
Uremic Syndrome ................
Shirley A. Riggs,
Garabed Eknoyan

Renal Complications of Cancer....
Richard E. Rieselbach,
Marc B. Garnick

PRIMARY GLOMERULAR DISEASES

Minimal Change Nephrotic
SyNdrOmMe aiwsmnisvssiwmisnisssnss
Warren E. Grupe

Focal Glomerular Sclerosis

withe#yalinosis........ooovvinn...

C. Craig Tisher

Mesangial Proliferative
Glomerulonephritis ...............
. Wayne A. Border

Berger’s Disease

(IgA Nephropathy) ................
Anthony R. Clarkson,
Andrew J. Woodroffe

165

167

172

179

182

186



Membranous Nephropathy ......

Richard J. Johnson,
William G. Couser

Membranoproliferative

Glomerulonephritis ..............

James V. Donadio, Jr.

Crescentic Glomerulonephritis . . ..

W. Kline Bolton

Principles of Management of

the Nephrotic Syndrome .........

Richard J. Glassock

DRUG INTOXICATIONS

Poisoning and Drug Overdose....

Warren D. Davidson

ACUTE RENAL FAILURE

Prevention of Acute

Renal Failure.....................

Bruce A. Molitoris,
Robert W. Schrier

Acute Renal Failure:
Conservative, Nondialytic

Management ....................

Joel D. Kopple

Dialytic Management of

Acute Renal Failure ..............

Robert Berkseth,
Carl M. Kjellstrand

Hepatorenal Syndrome ..........

Murray Epstein

CHRONIC RENAL FAILURE

Chronic Renal Failure:
Nutritional and

Nondialytic Management ........

Joel D. Kopple

Hemodialysis ....................

Christina M. Comty,
Fred L. Shapiro

Contents/ xvii

Peritoneal Dialysis................. 269
Karl D. Nolph

Hemofiltration .................... 275
Lee W. Henderson :

Renal Osteodystrophy ............ 278
Shaul G. Massry,
Elaine M. Kaptein

AnemiainUremia ................ 286
Walter Fried

Coagulation Disturbances
inUremia..............c.o..... .. 290
Giuseppe Remuzzi

DRUG THERAPY OF RENAL FAILURE

Use of Drugs in Renal Failure. .. ... 294
Richard J. Glassock

HYPERTENSION

Stepped-Care Therapy

for Hypertension.................. 308
Morton H. Maxwell,
-Abraham U. Waks

Benign Essential Hypertension:

The Case for Rational

Individualized Care ............... 315
John H.‘Laragh

Acceler ited Hypertension,

Maligi.ant Hypertension, and

Hypertensive Emergencies ........ 324
Donald G. Vidt

Renovascular Hypertension ....... 333
Stanley S. Franklin

Neurogenic Hypertension......... 340
Stevo Julius,
M. Andrew Fitzpatrick

Pheochromocytoma .............. 344

Michael D. Cressman,
Ray W. Gifford, Jr.

Mineralocorticoid Hypertension.... 349

Eugenio Arteaga,
Edward G. Biglieri -



xviii /Contents

Hypertension in Chronic Renal

Failure, in Dialysis, and in Renal .

Transplant Recipients..............
Vito M. Campese

Essential Hypertension:
Nonpharmacologic Treatment ......
. Cleaves M. Bennett

Hypertension During Pregnancy...
Thomas F. Ferris

Diuretic Use in Edematous
and Nonedematous States.........
* Gabriel M. Danovitch

TRANSPLANTATION

Prophylaxis of Allograft
REJECHION ;5. saissavmesnssnnmssvnme

Terry B. Strom,
Charles B. Carpenter

Renal Allograft Rejection..........
William E. Braun

Infections in the Renal

Transplant Recipient ..............
Keith Beck,
John E. Edwards, Jr.

Neoplastic Complications .........
Israel Penn

Transplantation: Metabolic and
Endocrine Complications..........
Harry J. Ward

Complications of Transplantation:
Liver DISEase. « . s v wipswsssingesonns
Athol J. Ware

Pregnancy in Renal Transplant
Recipients s cuvessenmmessasviminamsss
Harry J. Ward



FLUID AND ELECTROLYTE

DISORDERS

HYPERNATREMIC AND
HYPEROSMOLAR
SYNDROMES

CHARLES R. KLEEMAN, M.D.

Definition of Terms

This brief dissertation on the evaluation and
treatment of the hypernatremic and/or hyperosmolar
states should begin with a few definitions, since the
two terms are not necessarily synonymous. Hyper-
natremia is a precise term referring to an elevation
in the plasma or serum concentration of sodium ions
above the upper limit of normal (usually > 145
mEq/L). As such, hypernatremia always delineates
a state of hyperosmolality as sodium, along with
its attendant anions, is the major contributor to
the total osmolality of the extracellular fluid. A
state of hypernatremia implies a disparity between
the water and solute content of the body (namely,
too little water relative to solute) and can be inter-
preted, therefore, as indicating a state of dehydra-

tion, even though at times the absolute total body °

amount of sodium and attendant anions may be
above normal levels. Thus, the abnormal serum
concentration of sodium ion may not reflect the
true status of the volumes in the various compo-
nents of the body fluids. In fact, with hyper-
natremia and attendant hyperosmolality of the
extracellular fluid, the intravascular fluid volume
may be seriously reduced.

Hyperosmolar states are usually definéd as a
plasma osmolality of >290 mOsm/kg water and are
not neccessarily synonymous with hypernatremia
unless sodium and its attendant anions are the major
contributors to the hyperosmolar state per se. Other
low-molecular-weight endogenous or exogenous no-
nionic compounds, such as glucose, urea, mannitol,
sorbitol, ethanol, methanol, or glycerol, may con-

tribute to plasma osmolality and thus influence the
plasma sodium concentration in different ways. Acute
increases in the extracellular fluid concentration of
nonionic, osmotically active compounds which
penetrate cells poorly [e.g., mannitol, sorbitol, and
glucose (in the absence of insulin)] may withdraw
water from within the cells and thus initially diminish
plasma sodium concentration by movement of
water deficient in sodium ion into the extracellular
fluid compartment. The hyperosmolar states
accompanying increases of extracellular fluid
sodium and/or impermeant solutes are also
regarded as hypertonic states. Other compounds
which penetrate cells freely, such as ethanol and
urea, elevate the plasma osmolality, but have little
acute effect on the plasma sodium concentration
in the extracellular fluid. However, as all of these
compounds exert an effect as an osmotic diuretic
over extended periods of time, they may induce
the excretion of large volumes of an electrolyte-
poor urine (osmotic diuresis) and tend to diminish
total body water, thus ultimately clevating the
plasma sodium concentration if inadequate
amounts of solute-free water is provided orally or
intravenously.

Although the plasma or serum sodium concen-
tration can be accurately measured by flame
photometry or by ion-sensitive electrodes, under cer-
tain circumstances plasma or serum electrolyte values
may become difficult to measure accurately, par-
ticularly at very high or at very low concentrations.
Appropriate standards must be included in these cir-
cumstances. Plasma osmolality may be estimated
from the following formula:

BUN | Blood Glucose

= calculated plasma osmolality
(in mOsm/kg H,O).

For example:

14 9
1.95><(138+4)+78+l_2.=376+5+5

= 286 mOsm/kg H,O-



