4th Edition

andbook
Dialysis
Therapy

Allen R. Nissenson
Richard N. Fine

- SAUNDERS

ELSEVIER



Section 1: Demographics

CHAPTER 1

Demographics of the End-Stage Renal Disease
Population

Allan J. Collins

Section 2: Vascular Access for Hemodialysis

CHAPTEHR 2
Temporary Vascular Access for Hemodialysis

John J. White, Matthew J. Oliver, and Steve J. Schwab

CHAPTER 3
Evaluation for Vascular Access Dysfunction

David W. Windus

CHAPTETR 4
Vascular Access for Hemodialysis in Adults

Peter F. Lawrence

CHAPTETR d
Major Complications from Vascular Access
for Chronic Hemodialysis

Jeffrey L. Kaufman

CHAPTER 6
Dialysis Access Recirculation

Richard A. Sherman and Toros Kapoian
Section 3: Peritoneal Access Devices

CHAPTER 7
Peritoneal Access Devices and Placement
Techniques

Stephen R. Ash

CHAPTETR 8
Complications of Acute Peritoneal Catheter Insertion

Anthony R. Zappacosta

vii

23

37

49

79

102

111

136



viii Contents

Section 4: Mechanical Aspects of Dialysis

CHAPTER 9

Water Treatment Equipment for In-Center
Hemodialysis: Including Verification of
Water Quality and Disinfection

Richard A. Ward

CHAPTER 10
Single-Patient Hemodialysis Machines

Richard A. Ward

CHAPTER 11
Single-Needle Dialysis

Matthias Kraemer

CHAPTETR 1 2
Safety Monitors in Hemodialysis

Joanne D. Pittard

CHAPTEHR 13
Methods of Hemodialysis Anticoagulation

Patrick H. Pun and Eugene C. Kovalik

CHAPTETR 1 4
Home Preparation and Installation for
Home Hemodialysis

Christopher R. Blagg and Connie Anderson

CHAPTER 15

Peritoneal Dialysis Cyclers and Other Mechanical

Devices
José A. Diaz-Buxo

Section 5: Dialyzers

CHAPTER 1 6
Selecting a Dialyzer: Technical and Clinical
Considerations

Nicholas Andrew Hoenich and Claudio Ronco

143

157

168

188

224

239

248

263



Contents

CHAPTETR 17
Biocompatibility of Dialysis Membranes

Nicholas Andrew Hoenich and Claudio Ronco
Section 6: Kinetic Modeling in Hemodialysis

CHAPTETR 1 8
Urea Kinetic Modeling for Guiding Hemodialysis
Therapy in Adults

Frank A. Gotch

CHAPTER 19
Simplified Formulas and Nomograms for
Monitoring Hemodialysis Adequacy

Richard A. Sherman and Robert Hootkins

Section 7: Improving Outcomes in Dialysis Patients

CHAPTETR 20
Quality, Safety, and Accountability

Jay B. Wish

CHAPTER 2 1
Initiation of Dialysis Therapy

Scott G. Satko and John M. Burkart

CHAPTEHR 2 2
Daily (Quotidian) Hemodialysis

Andreas Pierratos, Christopher T. Chan, and Philip A. McFarlane

CHAPTEHR 2 3
NKF-K/DOQI: Key Recommendations

Adeera Levin and Michael V. Rocco
Section 8: The Hemodialysis Procedure

CHAPTER 2 4
Cannulation of Hemodialysis Vascular Access:
Science and Art

Lesley C. Dinwiddie

279

297

310

321

341

352

364

383



X Contents

CHAPTER 25
Isolated Ultrafiltration 393

John J. White, Laura L. Mulloy, Ralph J. Caruana, and Todd S. Ing
Section 9: Complications During Hemodialysis

CHAPTEHR 2 6
Common Clinical Problems During Hemodialysis 407

Peter Kotanko and Nathan W. Levin

CHAPTEHR 2 7
Hemodialysis-Associated Seizure Activity 418

Neenoo Khosla

CHAPTEHR 2 8
Arrhythmias in Hemodialysis Patients 426

Claudio Rigatto and Patrick S. Parfrey

CHAPTER 29
Prevention and Therapeutic Management
of Bleeding in Dialysis Patients 445

Paola Boccardo, Miriam Galbusera, and Giuseppe Remuzzi

CHAPTEHR 30
Hemolysis During Hemodialysis 457

Ramin Sam, Leila Haghighat, Carl M. Kjellstrand, and Todd S. Ing
Section 10: Reuse of Hemodialyzers

CHAPTEHR 31
Methods and Complications of Dialyzer Reuse 469

John Kenneth Leypoldt

Section 11: Alternative Hemodialytic Techniques

CHAPTETHR 3 2
Clinical Application of High-Efficiency
Hemodialysis 481

Gerald Schulman

CHAPTER 33
Continuous Renal Replacement Therapies 498

André A. Kaplan



Contents xi

CHAPTETR 3 4
The Allient Sorbent Hemodialysis System 512

Warren B. Shapiro

CHAPTER 3 5
Convective Renal Replacement Therapies for
Acute Renal Failure and End-Stage Renal Disease 521

Jeffrey J. Letteri, Claudio Ronco, Zhongping Huang,
Dayong Gao, and William R. Clark

Section 12: Peritoneal Dialysis: Clinical Practice

CHAPTEHR 36

Determination of Continuous Ambulatory

Peritoneal Dialysis and Automated Peritoneal

Dialysis Prescriptions 539

Scott G. Satko and John M. Burkart

CHAPTER 37
Tidal Peritoneal Dialysis 549

Zbylut J. Twardowski

CHAPTETR 3 8
Peritoneal Dialysis Solutions 558

Declan de Freitas and Alastair J. Hutchison

CHAPTETR 39

Lymphatics, Peritoneal Fluid Losses, and

Peritoneal Dialysis 569
Ramesh Khanna

Section 13: Peritoneal Dialysis: Infectious Complications

CHAPTER 4 0
Abnormalities of Host Defense Mechanisms
During Peritoneal Dialysis 575

Clifford J. Holmes

CHAPTER 4 1
Peritoneal Catheter Exit-Site and Tunnel Infections 584

Zbylut J. Twardowski



Xiv Contents

CHAPTEHR 58

Use of Erythropoietic-Stimulating Agents in
Hemodialysis Patients

Arthur Tsai and Jeffrey S. Berns

CHAPTEHR 59

Treatment of Anemia in Peritoneal Dialysis Patients
Curtis A. Johnson, Maureen Wakeen, and Stephen W. Zimmerman

CHAPTEHR 6 0

Hypertension and Epoetin Use in Dialysis Patients

Nosratola D. Vaziri and Madeleine V. Pahl

CHAPTER 6 1
Epoetin and Iron Deficiency

Rajiv Agarwal

CHAPTETR 6 2
Refractoriness to Recombinant Human Epoetin
(rHUuEPO) Treatment

John C. Stivelman

CHAPTETR 6 3
Erythropoietin and Quality of Life in
Chronic Kidney Disease

Steven D. Weisbord and Paul L. Kimmel

CHAPTER 6 4
Target Hemoglobin

Mitchell H. Rosner and W. Kline Bolton
Section 21: Cardiovascular Disease

CHAPTEHR 6 5
Hypertension in Chronic Dialysis Patients

Lionel U. Mailloux and Vito M. Campese

CHAPTER 6 6

Management of Ischemic Heart Disease,

Heart Failure, and Pericarditis in Hemodialysis
Patients

Sean W. Murphy and Patrick S. Parfrey

771

787

796

804

812

832

845

857

887



Contents xv
Section 22: Metabolic Abnormalities
CHAPTETR 6 7 3
Management of Hyperlipidemia in Chronic
Dialysis Patients 905
Ziad A. Massy and William F. Keane
CHAPTEHTR 6 8
Abnormalities of Thyroid Function in Chronic
Dialysis Patients 912
Elaine M. Kaptein
CHAPTER 6 9
Metabolic Abnormalities: Evaluation of Sexual
Dysfunction 930
Biff F. Palmer
Section 23: Neurologic Aspects of Uremia
CHAPTER 7 0
Management of Uremic Peripheral Neuropathy 943
Morrell Michael Avram and Neal Mittman
CHAPTER 7 1
Electroencephalography in the Evaluation
of Neurologic Function 951
Warren S. Brown
CHAPTER 72
Impact of Anemia and Its Correction on Brain
Function 958
Allen R. Nissenson
Section 24: Uremic Osteodystrophy
CHAPTER 73
Differential Diagnosis of Renal Osteodystrophy 965
Pouneh Nouri, Bijan Nikakhtar, and Francisco Llach
CHAPTEHR 7 4
Phosphate Binders 987

Laura Kooienga, Antonio Bellasi, and Geoffrey A. Block



xvi Contents

CHAPTER 75
Use of Vitamin D Sterols in Patients with ESRD

Kevin J. Martin and Esther A. Gonzalez

CHAPTEHR 7 6
Aluminum-Related Bone Disease in Dialysis
Patients

William G. Goodman

CHAPTER 77
Management of Aluminum Toxicity

Antonios H. Tzamaloukas and Dominic S.C. Raj

CHAPTER 7 8
Parathyroidectomy

Phuong-Chi T. Pham and Phuong-Thu T. Pham
Section 25: Dialysis Amyloidosis

CHAPTER 79
Dialysis Amyloidosis
Sergio R. Acchiardo

Section 26: Acquired Cystic Kidney Disease

CHAPTER 8 0
Acquired Cystic Kidney Disease
Margaret MacDougall

Section 27: Diabetes

CHAPTER 8 1
End-Stage Renal Failure in the Diabetic Patient

Jeffrey Giullian and Anthony Langone

CHAPTETR 8 2
Choice of Insulin Administration Route in
Diabetic Peritoneal Dialysis Patients

José A. Diaz-Buxo and Terri L. Crawford-Bonadio

999

1005

1017

1024

1041

1051

1061

1076



Contents

xvii

Section 28: Drug Use in Uremia

CHAPTEHR 8 3
Principles of Drug Usage in Dialysis Patients

Ali J. Olyaei and William M. Bennett

Section 29: Rehabilitation and Psychosocial Issues

CHAPTETR 8 4

Physical Activity and Functioning in Dialysis
Patients

Patricia Painter

CHAPTETR 8 5
Physical, Psychosocial, and Vocational
Rehabilitation of Adult Dialysis Patients

John H. Sadler

CHAPTEHR 8 6
Ethical Considerations in the Care of Dialysis
Patients

Charles Jerome Foulks
Section 30: Pediatric Dialysis

CHAPTER 8 7
Vascular Access in Children

Darrell L. Cass and Jed G. Nuchtern

CHAPTEHR 8 8
Infant Hemodialysis

Eileen N. Ellis

CHAPTETR 8 9
Urea Kinetic Modeling for Hemodialysis
Prescription in Children

Avram Z. Traum and Michael J. G. Somers

CHAPTETR 9 0
Anticoagulation in Children on Hemodialysis

Daljit K. Hothi and Elizabeth Harvey

1089

1199

1221

1234

1247

1262

1271

1280



xviii Contents

CHAPTETR 9 1
Peritoneal Catheter Placement in Children

Mary L. Brandt and Eileen D. Brewer

CHAPTER 9 2
Pediatric Peritoneal Dialysis Orders

Karen B. Tipton, Suzanne H. White, and Mark R. Benfield

CHAPTER 9 3
Nutritional Management of Children on
Peritoneal Dialysis

Ashley A. Perilloux and Isidro B. Salusky

CHAPTER 9 4
Infant and Neonatal Peritoneal Dialysis

Alicia M. Neu

CHAPTETR 9 5
Dialysis in Inborn Errors of Metabolism

Franz Schaefer

CHAPTER 9 6
Psychosocial Adjustment and Treatment
of Children and Adolescents with ESRD

Erik Qvist, Kai Ronnholm, and Christer Holmberg

CHAPTEHR 9 7
Growth in Children with End-Stage Renal Disease

Steven J. Wassner

CHAPTER 9 8
Adequacy of Peritoneal Dialysis in Pediatric Patients

Vimal Chadha and Bradley A. Warady

CHAPTETR 9 9
The Peritoneal Equilibration Test in Pediatric Patients

Cornelis H. Schroder

CHAPTER 1 00
Continuous Renal Replacement Therapy in
Pediatric Patients

Carl H. Cramer II and Patrick D. Brophy

1295

1302

1320

1336

1345

1352

1360

1372

1390

1404



Contents Xix
CHAPTETR 1 01
Prevention and Treatment of Bone Disease
in Pediatric Dialysis Patients 1417
Cheryl P. Sanchez
CHAPTER 102
Management of Anemia in Children on Dialysis 1435
Amira Al-Uzri
CHAPTER 103
Assessing Quality of Life in Pediatric Patients
Undergoing Dialysis 1447
Stuart L. Goldstein
CHAPTEHR 1 0 4
Immunization in Children Undergoing Dialysis 1454
Jodi M. Smith and Janet A. Englund
CHAPTER 105
Prevention and Treatment of Cardiovascular
Complications 1465
Mark M. Mitsnefes
Section 31: Surgery
CHAPTER 106
Surgery in End-Stage Renal Disease Patients 1479
Michael J. Moritz and Vincent T. Armenti
Section 32: The Pregnant Patient
CHAPTER 107
Pregnancy in Dialysis Patients 1493
Susan Hou
Section 33: Drug Overdose
CHAPTETR 1 08
Treatment of Poisoning with Extracorporeal Methods 1507

James F. Winchester, Nikolas B. Harbord, and Donald A. Feinfeld



