HOSPITAL PHYSICIAN

NEPHROLOGY BOARD REVIEW MANUAL

PUBLISHING STAFF Anemia Of Chronic
PRESIDENT, PUBLISHER

Bruce M.White Renal Failure

EXECUTIVE EDITOR

Debra Dreger Series Editor:
ASSOCIATE EDITOR Stanley Goldfarb, MD, FACP
Daryl A. Kovalich Professor of Medicine
EDITORIAL ASSISTANT Senior Vice Chamm'u? Sfor Clinical Affairs
Melissa Frederick Department of Medicine
University of Pennsylvania Health System
SPECIAL PROGRAMS DIRECTOR . ;
Barbara T.White Philadelphia, PA
PRODUCTION MANAGER Contributing Author:
Suzanne S. Banish Jeffrey S. Berns, MD
. 4
PRODUCTION ASSOCIATE Associate PTOfeSSO’V ofMedicine
Vanessa Ray Renal-Electrolyte and Hypertension Division
PRODUCTION ASSISTANTS D(,’p.dﬁmt ofMedzcme . .
Tish Berchtold Klus University of Pennsylvania School of Medicine
Christie Grams Philadelphia, PA

ADVERTISING/PROJECT COORDINATOR
Patricia Payne Castle

Table of Contents

NOTE FROMTHE PUBLISHER:

This publication has been developed Pathophysiology and Clinical Manifestations .. ... 2
without involvement of or review by the .
American Board of Internal Medicine. TesI]ng and r-HuEPO Treatment...............3
Clinical Importance of Maintaining Adequate

Endorsed by the IronStatus .........cciiiiiiiiiiiiinee. .6

ME Association for Hospital
Medical Education r-HuEPO Resistance and Adverse Effects . ...... 10

The Association for Hospital Medical Education
endorses HOSPITAL PHYSICIAN for the pur- References . .........ccevviiiiiiieeennaa. 11

pose of presenting the latest developments in
medical education as they affect residency pro-
grams and clinical hospital practice. Cover Illustration by May S. Cheney

Copyright 2000, Turner White Communications, Inc., 125 Strafford Avenue, Suite 220, Wayne, PA 19087-3391, www.turner-white.com. All
rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means,
mechanical, electronic, photocopying, recording, or otherwise, without the prior written permission of Turner White Communications, Inc.
The editors are solely responsible for selecting content. Although the editors take great care to ensure accuracy, Turner White
Communications, Inc., will not be liable for any errors of omission or inaccuracies in this publication. Opinions expressed are those of the
authors and do not necessarily reflect those of Turner White Communications, Inc.

Nephrology Volume 3, Part 1 |
next page ¥ PRrToTosy



HOSPITAL
PHYSICIAN

NEPHROLOGY BOARD REVIEW MANUAL

Anemia of Chronic Renal Failure

Anemia substantially influences the quality of life,
morbidity, and survival of patients with advanced renal
failure. The modern history of anemia and chronic
renal failure (CRF) began in 1957 when Jacobson et al
demonstrated that erythropoietin, the hormone that
regulates erythropoiesis, is produced by the kidneys.!
Since that discovery, human urinary erythropoietin has
been purified, the gene for human erythropoietin has
been isolated and cloned,? and recombinant human
erythropoietin (rHuEPO) has been synthesized and
approved for treatment.** rHuEPO is now used world-
wide in patients with CRF and end-stage renal disease
(ESRD). This manual reviews the nature and patho-
physiology of the anemia that accompanies CREF,
emphasizing its treatment with rHuEPO and supple-
mental iron.

PATHOPHYSIOLOGY AND CLINICAL
MANIFESTATIONS

CASE PATIENT PRESENTATION

During a follow-up visit to her nephrologist, a
62-year-old woman reports worsening of her previously
stable angina pectoris over the previous 2 months and
increasing symptoms of fatigue, anorexia, and dyspnea
on exertion.

History

The patient has a history significant for long-standing
type 2 diabetes mellitus and chronic renal insufficiency.
In addition, she has had hypertension for many years,
which has been treated with furosemide, tenormin, and
captopril. The patient was hospitalized 2 years ago with
congestive heart failure and is known to have diabetic
retinopathy.

Physical Examination

Physical examination reveals a pale-appearing wo-
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man with a blood pressure of 130/70 mm Hg and a
pulse of 100 bpm. Ear, nose, and throat examination is
negative. Lung examination reveals basilar crackles,
and cardiac examination reveals a normal S, and S, as
well as an S,. Abdominal examination is negative. A test
for fecal occult blood is negative. Neurologic examina-
tion is unremarkable, and there is no asterixis.

Laboratory Testing

Laboratory studies reveal the following: blood glu-
cose, 210 mg/dL; hematocrit (Hct), 24%; hemoglo-
bin (Hb), 7.8 mg/dL; blood urea nitrogen (BUN),
70 mg/dL; and serum creatinine, 6.0 mg/dL. The BUN
and serum creatinine levels are unchanged from values
obtained 4 months ago. Electrolytes and liver function
tests are unremarkable. The mean corpuscular volume
(MCV) is 90 fL,, with a mean corpuscular Hb concen-
tration (MCHC) of 34 g/dL. Urinalysis reveals 3+ pro-
tein with a few hyaline and granular casts. A 24-hour
urine collection demonstrates 6.2 g protein and a
creatinine clearance of 14 mL/min. Echocardiography
reveals well-preserved systolic function with left ventric-
ular hypertrophy (LVH).

¢ What are the most important factors contributing to
this patient’s anemia?

PATHOPHYSIOLOGY OF THE ANEMIA OF CRF

The kidneys produce 85% to 90% of the body’s
erythropoietin, with most of the remainder produced
by the liver. Renal production of erythropoietin decreas-
es as kidney function declines. In most patients, anemia
develops after the glomerular filtration rate decreases
below 30 to 45 mL/min, but in patients with polycystic
kidney disease, erythropoiesis tends to be better pre-
served than in patients with other causes of ESRD.

Erythropoietin production is stimulated by the re-
duced oxygen carrying capacity of blood delivered to
pericapillary, fibroblastlike interstitial cells in the kid-
neys. Hypoxia-inducible factor, a protein produced in
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