




Fitzpatrick’s
Dermatology in

General Medicine



LOWELL A. GOLDSMITH, MD, MPH
Emeritus Professor of Dermatology

University of North Carolina School of Medicine
Chapel Hill, North Carolina

Dean Emeritus
University of Rochester School of Medicine and Dentistry

Rochester, NY

STEPHEN I. KATZ, MD, PhD 
Fellow, American Academy of Dermatology 

Schaumburg, IL;
Past President, Society of Investigative Dermatology 

Cleveland, OH;
Director, National Institute of Arthritis and Musculoskeletal and Skin Diseases

National Institutes of Health
Bethesda, MD

BARBARA A. GILCHREST, MD
Chair Emerita and Professor of Dermatology

Department of Dermatology
Boston University School of Medicine

Boston, MA

AMY S. PALLER, MD
Walter J. Hamlin Professor and Chair of Dermatology

Professor of Pediatrics
Feinberg School of Medicine

Northwestern University
Chicago, IL

DAVID J. LEFFELL, MD
David Paige Smith Professor of Dermatology and Surgery

Chief, Section of Dermatologic Surgery and Cutaneous Oncology
Department of Dermatology

Yale University School of Medicine
New Haven, CT

KLAUS WOLFF, MD, FRCP
Professor of Dermatology

Chairman Emeritus 
Department of Dermatology 

Medical University of Vienna 
Vienna, Austria



Fitzpatrick’s
Dermatology in

General Medicine
Eighth Edition

EDITORS

LOWELL A. GOLDSMITH, MD, MPH

STEPHEN I. KATZ, MD, PhD

BARBARA A. GILCHREST, MD

AMY S. PALLER, MD

DAVID J. LEFFELL, MD

KLAUS WOLFF, MD, FRCP

New  York  Chicago  San Francisco  Lisbon  London  Madrid  Mexico City  
Milan  New Delhi  San Juan  Seoul  Singapore  Sydney  Toronto 



Copyright © 2012 by The McGraw-Hill Companies, Inc. All rights reserved. Except as permitted under the United States Copyright Act of 1976, no part of 
this publication may be reproduced or distributed in any form or by any means, or stored in a database or retrieval system, without the prior written permission 
of the publisher.

ISBN: 978-0-07-171755-7

MHID: 0-07-171755-2

The material in this eBook also appears in the print version of this title: ISBN: 978-0-07-166904-7,    
MHID: 0-07-166904-3.

All trademarks are trademarks of their respective owners. Rather than put a trademark symbol after every occurrence of a trademarked name, we use names 
in an editorial fashion only, and to the benefi t of the trademark owner, with no intention of infringement of the trademark. Where such designations appear in 
this book, they have been printed with initial caps.

McGraw-Hill eBooks are available at special quantity discounts to use as premiums and sales promotions, or for use in corporate training programs. To contact 
a representative please e-mail us at bulksales@mcgraw-hill.com.

Previous editions copyright © 2008, 2003, 1999, 1993, 1987, 1979, 1971 by The McGraw-Hill Companies, Inc.

Notice

Medicine is an ever-changing science. As new research and clinical experience broaden our knowledge, changes in treatment and drug therapy are required. 
The authors and the publisher of this work have checked with sources believed to be reliable in their efforts to provide information that is complete and 
generally in accord with the standards accepted at the time of publication. However, in view of the possibility of human error or changes in medical sciences, 
neither the authors nor the publisher nor any other party who has been involved in the preparation or publication of this work warrants that the information 
contained herein is in every respect accurate or complete, and they disclaim all responsibility for any errors or omissions or for the results obtained from 
use of the information contained in this work. Readers are encouraged to confi rm the information contained herein with other sources. For example and in 
particular, readers are advised to check the product information sheet included in the package of each drug they plan to administer to be certain that the 
information contained in this work is accurate and that changes have not been made in the recommended dose or in the contraindications for administration. 
This recommendation is of particular importance in connection with new or infrequently used drugs.

TERMS OF USE

This is a copyrighted work and The McGraw-Hill Companies, Inc. (“McGraw-Hill”) and its licensors reserve all rights in and to the work. Use of this work is 
subject to these terms. Except as permitted under the Copyright Act of 1976 and the right to store and retrieve one copy of the work, you may not decompile, 
disassemble, reverse engineer, reproduce, modify, create derivative works based upon, transmit, distribute, disseminate, sell, publish or sublicense the work or 
any part of it without McGraw-Hill’s prior consent. You may use the work for your own noncommercial and personal use; any other use of the work is strictly 
prohibited. Your right to use the work may be terminated if you fail to comply with these terms.

THE WORK IS PROVIDED “AS IS.” McGRAW-HILL AND ITS LICENSORS MAKE NO GUARANTEES OR WARRANTIES AS TO THE ACCURACY, 
ADEQUACY OR COMPLETENESS OF OR RESULTS TO BE OBTAINED FROM USING THE WORK, INCLUDING ANY INFORMATION THAT 
CAN BE ACCESSED THROUGH THE WORK VIA HYPERLINK OR OTHERWISE, AND EXPRESSLY DISCLAIM ANY WARRANTY, EXPRESS OR 
IMPLIED, INCLUDING BUT NOT LIMITED TO IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. 
McGraw-Hill and its licensors do not warrant or guarantee that the functions contained in the work will meet your requirements or that its operation will be 
uninterrupted or error free. Neither McGraw-Hill nor its licensors shall be liable to you or anyone else for any inaccuracy, error or omission, regardless of 
cause, in the work or for any damages resulting therefrom. McGraw-Hill has no responsibility for the content of any information accessed through the work. 
Under no circumstances shall McGraw-Hill and/or its licensors be liable for any indirect, incidental, special, punitive, consequential or similar damages that 
result from the use of or inability to use the work, even if any of them has been advised of the possibility of such damages. This limitation of liability shall 
apply to any claim or cause whatsoever whether such claim or cause arises in contract, tort or otherwise.



Contents

Contributors . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  xvii

Preface. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .   xxxi

Acknowledgments . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . xxxiii

Volume One
PART 1  INTRODUCTION

Section 1. General Considerations
    1	 The Epidemiology and Burden of 

Skin Disease. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 1
�Martin A. Weinstock, MD, PhD &  
Mary-Margaret Chren, MD

    2	 Evidence-Based Dermatology. . . . . . . . . . . . . . . . . .                  9
Michael Bigby, MD,  
Rosamaria Corona, DSc, MD, &  
Moyses Szklo, MD, MPH, DrPH

    3	 Global Health in Dermatology. . . . . . . . . . . . . . . .                15
Roderick J. Hay, DM, FRCP, FRCPath, FMedSci

    4	 Public Health in Dermatology. . . . . . . . . . . . . . . . .                 21
Hywel C. Williams, MSc, PhD, FRCP,  
Sinéad M. Langan, MRCP, MSc, PhD, &  
Carsten Flohr, BM, BCh (Hons), MA, Mphil, 
MRCPCH, MSc, PhD

Section 2. Approach to 
Dermatologic Diagnosis
  5	 Structure of Skin Lesions and Fundamentals 

of Clinical Diagnosis. . . . . . . . . . . . . . . . . . . . . . . . .                         26
Amit Garg, MD, Nikki A. Levin, MD, PhD, &  
Jeffrey D. Bernhard, MD, FRCP (Edin)

  6	 Basic Pathologic Reactions of the Skin. . . . . . . . . .          42
Martin C. Mihm Jr., MD, FACP,  
Abdul-Ghani Kibbi, MD, FAAD, FACP,  
George F. Murphy, MD &  
Klaus Wolff, MD, FRCP

Section 3. Overview of Biology, 
Development, and Structure of Skin	
  7	 Development and Structure of Skin. . . . . . . . . . . .            58

David H. Chu, MD, PhD

  8	 Genetics in Relation to the Skin . . . . . . . . . . . . . . .               75
John A. McGrath, MD, FRCP &  
W. H. Irwin McLean, FRSE, FMedSci

  9	 Racial Considerations: Skin of Color. . . . . . . . . . .           91
Kavitha K. Reddy, MD, Yolanda M. Lenzy, MD, 
MPH, Katherine L. Brown, MD, MPH, &  
Barbara A. Gilchrest, MD

�PART 2  Disorders Presenting in 
  Skin and Mucous Membranes

Section 4. Inflammatory Disorders 
Based on T-Cell Reactivity and 
Dysregulation
  10 	 Innate and Adaptive Immunity in the Skin. . . .  105

�Robert L. Modlin, MD, Lloyd S. Miller, MD, PhD,  
Christine Bangert, MD, & Georg Stingl, MD

  11	 Cytokines. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  126
Ifor R. Williams, MD, PhD &  
Thomas S. Kupper, MD, FAAD

  12	 Chemokines. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142
Anke S. Lonsdorf, MD &  
Sam T. Hwang, MD, PhD

  13	 Allergic Contact Dermatitis. . . . . . . . . . . . . . . . . .                  152
Mari Paz Castanedo-Tardan, MD &  
Kathryn A. Zug, MD

  14	 Atopic Dermatitis (Atopic Eczema). . . . . . . . . . .           165
Donald Y.M. Leung, MD, PhD,  
Lawrence F. Eichenfield, MD, &  
Mark Boguniewicz, MD

  15	 Nummular Eczema, Lichen Simplex 
Chronicus, and Prurigo Nodularis. . . . . . . . . . . .            182
Susan Burgin, MD



vi

Contents

  16	 Vesicular Palmoplantar Eczema . . . . . . . . . . . . . .              187
Daven N. Doshi, MD, Carol E. Cheng, MD, &  
Alexa B. Kimball, MD, MPH

  17	 Autosensitization Dermatitis. . . . . . . . . . . . . . . . .                 194
Donald V. Belsito, MD

  18	 Psoriasis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   197
Johann E. Gudjonsson, MD, PhD &  
James T. Elder, MD, PhD

  19	 Psoriatic Arthritis. . . . . . . . . . . . . . . . . . . . . . . . . . .                           232
Dafna D. Gladman, MD, FRCPC &  
Vinod Chandran, MBBS, MD, DM

  20	 Reactive Arthritis. . . . . . . . . . . . . . . . . . . . . . . . . . .                           243
John D. Carter, MD

  21	 Pustular Eruptions of Palms and Soles . . . . . . . .        253
Ulrich Mrowietz, MD

  22	 Seborrheic Dermatitis. . . . . . . . . . . . . . . . . . . . . . .                       259
Chris D. Collins, MD, FAAD &  
Chad Hivnor, MD

  23	 Exfoliative Dermatitis. . . . . . . . . . . . . . . . . . . . . . .                       266
�Jane Margaret Grant-Kels, MD,  
Flavia Fedeles, MD, MS, & Marti J. Rothe, MD

  24	 Pityriasis Rubra Pilaris. . . . . . . . . . . . . . . . . . . . . .                      279
Daniela Bruch-Gerharz, MD &  
Thomas Ruzicka, Prof. Dr. med. Dr. h.c.

  25	 Parapsoriasis and Pityriasis Lichenoides. . . . . . .       285
�Gary S. Wood, MD, Chung-Hong Hu, MD &  
Rosemarie Liu, MD

  26	 Lichen Planus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              296
Mazen S. Daoud, MD & Mark R. Pittelkow, MD

  27	 Lichen Nitidus . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             312
Mazen S. Daoud, MD &  
Mark R. Pittelkow, MD

  28	 Graft-Versus-Host Disease. . . . . . . . . . . . . . . . . . .                   316
Edward W. Cowen, MD, MHSc

  29	 Skin Disease in Acute and Chronic 
Immunosuppression. . . . . . . . . . . . . . . . . . . . . . . .                        330
Benjamin D. Ehst, MD, PhD &  
Andrew Blauvelt, MD

Section 5. Inflammatory Diseases 
Based on Neutrophils and 
Eosinophils
  30	 Regulation of the Production and 

Activation of Neutrophils . . . . . . . . . . . . . . . . . . .                   345
Steven M. Holland, MD

  31	 Regulation of the Production and 
Activation of Eosinophils. . . . . . . . . . . . . . . . . . . .                    351
�Kristin M. Leiferman, MD, Lisa A. Beck, MD, &  
Gerald J. Gleich, MD

  32	 Acute Febrile Neutrophilic Dermatosis 
(Sweet Syndrome). . . . . . . . . . . . . . . . . . . . . . . . . .                          362
�Philip R. Cohen, MD, Herbert Hönigsmann, MD, &  
Razelle Kurzrock, MD, FACP

  33	 Pyoderma Gangrenosum. . . . . . . . . . . . . . . . . . . .                    371
Frank C. Powell, FRCPI, FAAD,  
Bridget C. Hackett, MB BCh, BAO, MRCPI, & 
Daniel Wallach, MD

  34	 Granuloma Faciale. . . . . . . . . . . . . . . . . . . . . . . . . .                          380
David A. Mehregan, MD &  
Darius R. Mehregan, MD

  35	 Subcorneal Pustular Dermatosis (Sneddon–
Wilkinson Disease). . . . . . . . . . . . . . . . . . . . . . . . . .                          383
Franz Trautinger, MD &  
Herbert Hönigsmann, MD

  36	 Eosinophils in Cutaneous Diseases . . . . . . . . . . .           386
Kristin M. Leiferman, MD &  
Margot S. Peters, MD

Section 6. Inflammatory Diseases 
Based on Abnormal Humoral 
Reactivity and Other Inflammatory 
Diseases
  37	 Humoral Immunity and Complement. . . . . . . . .         401

Lela A. Lee, MD

  38	 Urticaria and Angioedema. . . . . . . . . . . . . . . . . . .                   414
Allen P. Kaplan, MD

  39	 Erythema Multiforme. . . . . . . . . . . . . . . . . . . . . . .                       431
Jean-Claude Roujeau, MD

  40	 Epidermal Necrolysis (Stevens–Johnson 
Syndrome and Toxic Epidermal Necrolysis). . . . .     439
L. Valeyrie-Allanore, MD & Jean-Claude Roujeau, MD

  41	 Cutaneous Reactions to Drugs . . . . . . . . . . . . . . .               449
Neil H. Shear, MD, FRCPC &  
Sandra R. Knowles, BScPhm

  42	 Pityriasis Rosea. . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             458
Andrew Blauvelt, MD

  43	 Erythema Annulare Centrifugum and Other 
Figurate Erythemas. . . . . . . . . . . . . . . . . . . . . . . . .                         463
Walter H.C. Burgdorf, MD

  44 	 Granuloma Annulare . . . . . . . . . . . . . . . . . . . . . . .                       467
Julie S. Prendiville, MB, FRCPC



vii

Contents
Section 7. Disorders of Epidermal 
Differentiation and Keratinization
  45	 Epidermal Stem Cells . . . . . . . . . . . . . . . . . . . . . . .                       473

Rebecca J. Morris, PhD

  46	 Epidermal Growth and Differentiation. . . . . . . .        478
�Pierre A. Coulombe, PhD,  
Stanley J. Miller, MD, & Tung-Tien Sun, PhD

  47	 Skin as an Organ of Protection. . . . . . . . . . . . . . .  486
Ehrhardt Proksch, MD, PhD &  
Jens-Michael Jensen, MD

  48	 Irritant Contact Dermatitis. . . . . . . . . . . . . . . . . . .                   499
�Antoine Amado, MD, Apra Sood, MD, &  
James S. Taylor, MD, FAAD

  49	 The Ichthyoses . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             507
Philip Fleckman, MD & John J. DiGiovanna, MD

  50 	 Inherited Palmoplantar Keratodermas . . . . . . . .        538
Mozheh Zamiri, BSc (Hons), MBChB, MRCP, MD, 
Maurice A. M. van Steensel, MD, PhD, &  
Colin S. Munro, MD, FRCP (Glasg)

  51	 Acantholytic Disorders of the Skin. . . . . . . . . . . .            550 
Susan Burge, OBE, DM, FRCP &  
Alain Hovnanian, MD, PhD

  52	 Porokeratosis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               563
Grainne M. O’Regan, MRCPI &  
Alan D. Irvine, MD, FRCP, FRCPI

Section 8. Disorders of Epidermal 
and Dermal–Epidermal Adhesion 
and Vesicular and Bullous 
Disorders
  53	 Epidermal and Epidermal–Dermal Adhesion. . . .    569

�Leena Bruckner-Tuderman, MD &  
Aimee S. Payne, MD, PhD

  54	 Pemphigus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 586
Aimee S. Payne, MD, PhD &  
John R. Stanley, MD

  55	 Paraneoplastic Pemphigus. . . . . . . . . . . . . . . . . . .                   600
Grant J. Anhalt, MD & Daniel Mimouni, MD

  56	 Bullous Pemphigoid . . . . . . . . . . . . . . . . . . . . . . . .                        608
Donna A. Culton, MD, PhD, Zhi Liu, PhD, &  
Luis A. Diaz, MD

  57	 Cicatricial Pemphigoid. . . . . . . . . . . . . . . . . . . . . .                      617
Kim B. Yancey, MD

  58	 Linear Immunoglobulin A Dermatosis and 
Chronic Bullous Disease of Childhood . . . . . . . .        623
Caroline L. Rao, MD & Russell P. Hall III, MD

  59	 Pemphigoid Gestationis (Herpes Gestationis). . .   630
Jeff K. Shornick, MD, MHA

  60	 Epidermolysis Bullosa Acquisita. . . . . . . . . . . . . .              634
David T. Woodley, MD & Mei Chen, PhD

  61	 Dermatitis Herpetiformis. . . . . . . . . . . . . . . . . . . .                    642
��Arash Ronaghy, MD, PhD,  
Stephen I. Katz, MD, PhD, &  
Russell P. Hall III, MD

  62	 Inherited Epidermolysis Bullosa. . . . . . . . . . . . . .              649
M. Peter Marinkovich, MD

Section 9. Disorders of the Dermal 
Connective Tissue	
  63	 Collagens, Elastic Fibers, and Other Extracellular 

Matrix Proteins of the Dermis. . . . . . . . . . . . . . . .                666
Thomas Krieg, MD, Monique Aumailley,  
Manuel Koch, PhD, Mon-Li Chu, PhD, &  
Jouni Uitto, MD, PhD

  64	 Morphea. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   692
�Stephanie Saxton-Daniels, MD &  
Heidi T. Jacobe, MD, MSCS

  65	 Lichen Sclerosus. . . . . . . . . . . . . . . . . . . . . . . . . . . .                            702
Ulrich R. Hengge, MD, MBA

  66	 Dermal Hypertrophies and Benign 
Fibroblastic/Myofibroblastic Tumors . . . . . . . . .         707
Christine J. Ko, MD

  67	 Anetoderma and Other Atrophic 
Disorders of the Skin. . . . . . . . . . . . . . . . . . . . . . . .                        718
Catherine Maari, MD &  
Julie Powell, MD, FRCPC

  68	 Ainhum and Pseudoainhum. . . . . . . . . . . . . . . . .                 724
Robert T. Brodell, MD & Stephen E. Helms, MD

  69	 Acquired Perforating Disorders . . . . . . . . . . . . . .              727
Julia S. Minocha, MD &  
Bethanee J. Schlosser, MD, PhD

Section 10. Disorders of 
Subcutaneous Tissue
  70	 Panniculitis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                732

��Iris K. Aronson, MD, Patricia M. Fishman, MD, &  
Sophie M. Worobec, MD, FAAD

  71	 Lipodystrophy. . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             755
Abhimanyu Garg, MD

Section 11. Disorders of 
Melanocytes
  72	 Biology of Melanocytes. . . . . . . . . . . . . . . . . . . . . .                      765

Hee-Young Park, PhD & Mina Yaar, MD



viii

Contents

  73	 Albinism and Other Genetic Disorders of 
Pigmentation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               781
Thomas J. Hornyak, MD, PhD

  74	 Vitiligo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    792
�Stanca A. Birlea, MD, PhD,  
Richard A. Spritz, MD & David A. Norris, MD

  75	 Hypomelanoses and Hypermelanoses . . . . . . . .        804
�Hilde Lapeere, MD, PhD, Barbara Boone, MD, PhD, 
Sofie De Schepper, MD, PhD, Evelien Verhaeghe, MD, 
Mireille Van Gele, PhD, Katia Ongenae, MD, PhD, 
Nanja Van Geel, MD, PhD, Jo Lambert, MD, PhD, & 
Lieve Brochez, MD, PhD

Section 12. Disorders of the Oral 
and Genital Integument	
  76	 Biology and Pathology of the Oral Cavity. . . . . .      827

Sook-Bin Woo, DMD

  77	 Diseases and Disorders of the Male Genitalia . . .   852
Christopher B. Bunker, MD, FRCP

  78	 Diseases and Disorders of the Female 
Genitalia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   878
Lynette J. Margesson, MD, FRCPC &  
F. William Danby, MD, FRCPC, FAAD

PART 3  Disorders of the  
 Skin Appendages

Section 13. Disorders of the 
Sebaceous Glands
  79	 Biology of Sebaceous Glands. . . . . . . . . . . . . . . . .                 893

Amanda M. Nelson, PhD &  
Diane M. Thiboutot, MD

  80	 Acne Vulgaris and Acneiform Eruptions. . . . . . .       897
��Andrea L. Zaenglein, MD,  
Emmy M. Graber, MD, & Diane M. Thiboutot, MD

  81	 Rosacea. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    918
Michelle T. Pelle, MD

  82	 Perioral Dermatitis. . . . . . . . . . . . . . . . . . . . . . . . . .                          925
Leslie P. Lawley, MD & Sareeta R.S. Parker, MD

Section 14. Disorders of the Eccrine 
and Apocrine Glands
  83	 Biology of Eccrine and Apocrine Glands. . . . . . .       929

Theodora M. Mauro, MD

  84	 Disorders of the Eccrine Sweat Glands and 
Sweating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  936
Robert D. Fealey, MD & Adelaide A. Hebert, MD

  85	 Disorders of the Apocrine Sweat Glands. . . . . . .       947
Christos C. Zouboulis, MD, PhD &  
Fragkiski Tsatsou, MD, MSc, BSc

Section 15. Disorders of the  
Hair and Nails
  86	 Biology of Hair Follicles. . . . . . . . . . . . . . . . . . . . .                     960

George Cotsarelis, MD &  
Vladimir Botchkarev, MD, PhD

  87	 Keratosis Pilaris and Other Inflammatory 
Follicular Keratotic Syndromes. . . . . . . . . . . . . . .               973
Paradi Mirmirani, MD &  
Maureen Rogers, MBBS, FACD

  88	 Hair Growth Disorders. . . . . . . . . . . . . . . . . . . . . .                      979
Nina Otberg, MD &  
Jerry Shapiro, MD, FRCPC, FAAD

  89	 Biology of Nails and Nail Disorders. . . . . . . . . .          1009
Antonella Tosti, MD &  
Bianca Maria Piraccini, MD, PhD

PART 4  Disorders Due to the  
  Environment

Section 16. Disorders Due to 
Ultraviolet Radiation
  90	 Fundamentals of Cutaneous Photobiology and 

Photoimmunology. . . . . . . . . . . . . . . . . . . . . . . . .                         1031
��Irene E. Kochevar, PhD,  
Charles R. Taylor, MD, & Jean Krutmann, MD

  91	 Abnormal Responses to Ultraviolet Radiation: 
Idiopathic, Probably Immunologic, and 
Photoexacerbated. . . . . . . . . . . . . . . . . . . . . . . . . .                          1049
Travis W. Vandergriff, MD &  
Paul R. Bergstresser, MD

  92	 Abnormal Responses to Ultraviolet 
Radiation: Photosensitivity Induced by  
Exogenous Agents. . . . . . . . . . . . . . . . . . . . . . . . .                         1066
Henry W. Lim, MD

Section 17. Skin Changes Due to 
Other Physical and Chemical 
Factors
  93	 Thermoregulation . . . . . . . . . . . . . . . . . . . . . . . . .                         1075

Dean L. Kellogg, Jr., MD, PhD

  94	 Cold Injuries. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              1079
�Gérald E. Piérard, MD, PhD,  
Pascale Quatresooz, MD, PhD, &  
Claudine Piérard-Franchimont, MD, PhD



ix

Contents
  95	 Thermal Injuries. . . . . . . . . . . . . . . . . . . . . . . . . . .                           1089

Robert L. Sheridan, MD

  96	 Skin Problems in Amputees. . . . . . . . . . . . . . . . .                 1095
Calum C. Lyon, MA, FRCP &  
Michael H. Beck, FRCP, MBChB

  97	 Skin Problems in Ostomates . . . . . . . . . . . . . . . .                1104
Calum C. Lyon, MA, FRCP &  
Michael H. Beck, FRCP, MBChB

  98	 Corns and Calluses . . . . . . . . . . . . . . . . . . . . . . . .                         1111
Thomas M. DeLauro, DPM &  
Nicole M. DeLauro, DPM

  99	 Sports Dermatology. . . . . . . . . . . . . . . . . . . . . . . .                        1115
Dirk M. Elston, MD

100	 Decubitus (Pressure) Ulcers . . . . . . . . . . . . . . . .                1121
�Jennifer G. Powers, MD, Lillian Odo, MD, &  
Tania J. Phillips, MD, FRCP, FRCPC

101	 Body Art . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 1129
Anne Laumann, MBChB, MRCP(UK), FAAD

PART 5  Neurocutaneous and  
  Psychocutaneous Aspects  
  of Skin Disease

Section 18. Neurocutaneous and 
Psychocutaneous Skin Disease
102	 Neurobiology of the Skin. . . . . . . . . . . . . . . . . . .                   1137

Martin Steinhoff, MD, PhD &  
Thomas A. Luger, MD

103	 Pathophysiology and Clinical Aspects 
of Pruritus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                1146
Gil Yosipovitch, MD &  
Tejesh S. Patel, MBBS (Lon), BSc (Hons)

104	 Psychocutaneous Skin Disease . . . . . . . . . . . . . .              1158
Evan Rieder, MD & Francisco A. Tausk, MD

105	 Cutaneous Manifestations of Drug Abuse. . . . .     1166
Haley Naik, MD & Richard Allen Johnson, MDCM

106	 Skin Signs of Physical Abuse. . . . . . . . . . . . . . . .                1177
Howard B. Pride, MD

PART 6 SKI N CHANGES ACROSS  
  THE SPAN OF LIFE

Section 19. From Birth to Old Age
107	 Neonatal, Pediatric, and Adolescent 

Dermatology. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              1185
Mary Wu Chang, MD

108	 Skin Changes and Diseases in Pregnancy. . . . .     1204
Julie K. Karen, MD &  
Miriam Keltz Pomeranz, MD

109	 Aging of Skin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             1213
Mina Yaar, MD & Barbara A. Gilchrest, MD 

PART 7  NEOPLASIA

Section 20. Carcinogenesis
110	 Genome Instability, DNA Repair, and 

Cancer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   1227
�Thomas M. Rünger, MD, PhD &  
Kenneth H. Kraemer, MD

111	 Chemical Carcinogenesis. . . . . . . . . . . . . . . . . . .                   1239
Adam B. Glick, PhD & Andrzej A. Dlugosz, MD

112	 Ultraviolet Radiation Carcinogenesis . . . . . . . .        1251
Masaoki Kawasumi, MD, PhD &  
Paul Nghiem, MD, PhD

Section 21. Epidermal and 
Appendageal Tumors
113	 Epithelial Precancerous Lesions. . . . . . . . . . . . .             1261

Karynne O. Duncan, MD,  
John K. Geisse, MD & David J. Leffell, MD

114	 Squamous Cell Carcinoma. . . . . . . . . . . . . . . . . .                  1283
Douglas Grossman, MD, PhD & David J. Leffell, MD

115	 Basal Cell Carcinoma . . . . . . . . . . . . . . . . . . . . . .                      1294
John A. Carucci, MD, PhD,  
David J. Leffell, MD & Julia S. Pettersen, MD

116	 Basal Cell Nevus Syndrome . . . . . . . . . . . . . . . .                1304
Anthony E. Oro, MD, PhD &  
Jean Y. Tang, MD, PhD

117	 Keratoacanthoma. . . . . . . . . . . . . . . . . . . . . . . . . .                          1312
Lorenzo Cerroni, MD & Helmut Kerl, MD

118	 Benign Epithelial Tumors, 
Hamartomas, and Hyperplasias. . . . . . . . . . . . .             1319
Valencia D. Thomas, MD, Nicholas R. Snavely, MD, 
Ken K. Lee, MD & Neil A. Swanson, MD

119	 Appendage Tumors and Hamartomas 
of the Skin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                1337
Divya Srivastava, MD & R. Stan Taylor, MD

120	 Merkel Cell Carcinoma. . . . . . . . . . . . . . . . . . . . .                     1362
�Andrew Tegeder, MS, Olga Afanasiev, BA, &  
Paul Nghiem, MD, PhD

121	 Mammary and Extramammary 
Paget’s Disease. . . . . . . . . . . . . . . . . . . . . . . . . . . .                            1371
Sherrif F. Ibrahim, MD, PhD, Roy C. Grekin, MD, &  
Isaac M. Neuhaus, MD



x

Contents

Section 22. Melanocytic Tumors
122	 Benign Neoplasias and Hyperplasias of 

Melanocytes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              1377
��James M. Grichnik, MD, PhD,  
Arthur R. Rhodes, MD, MPH, &  
Arthur J. Sober, MD

123	 Atypical (Dysplastic) Melanocytic Nevi. . . . . .      1410
James M. Grichnik, MD, PhD &  
Margaret A. Tucker, MD

124	 Cutaneous Melanoma. . . . . . . . . . . . . . . . . . . . . .                      1416
Evans C. Bailey, MD, PhD,  
Arthur J. Sober, MD, Hensin Tsao, MD, PhD,  
Martin C. Mihm Jr, MD, FACP, &  
Timothy M. Johnson, MD

Section 23. Tumors and  
Hyperplasias of the Dermis and 
Subcutaneous Fat
125	 Malignant Fibrous, Fibrohistiocytic, and 

Histiocytic Tumors of the Dermis. . . . . . . . . . . .            1445
Jürgen C. Becker, MD, PhD,  
Bernadette Liegl-Atzwanger, MD & Selma Ugurel, MD

126	 Vascular Tumors . . . . . . . . . . . . . . . . . . . . . . . . . .                          1456
Erin F. Mathes, MD & Ilona J. Frieden, MD

127	 Neoplasias and Hyperplasias of 
Muscular and Neural Origin. . . . . . . . . . . . . . . .                1470
Lucile E. White, MD, Ross M. Levy, MD, &  
Murad Alam, MD, MSci

128	 Kaposi’s Sarcoma and Angiosarcoma. . . . . . . .        1481
Erwin Tschachler, MD

129	 Neoplasms of Subcutaneous Fat. . . . . . . . . . . . .             1489
Thomas Brenn, MD, PhD, FRCPath

Volume Two
PART 8  THE SKIN IN SYSTEMIC  

 DISEASE 

Section 24. Skin in Nutritional, 
Metabolic, and Heritable Disease
130	 Cutaneous Changes in Nutritional Disease. . . .    1499

Melinda Jen, MD & Albert C. Yan, MD

131	 Cutaneous Changes in Errors of 
Amino Acid Metabolism. . . . . . . . . . . . . . . . . . . .                    1525
Peter H. Itin, MD

132	 The Porphyrias. . . . . . . . . . . . . . . . . . . . . . . . . . . .                            1538
David R. Bickers, MD & Jorge Frank, MD, PhD

133	 Amyloidosis of the Skin. . . . . . . . . . . . . . . . . . . .                    1574
Helen J. Lachmann, MD, FRCP &  
Philip N. Hawkins, PhD, FRCP, FRCPath, FMedSci

134	 Systemic Autoinflammatory Diseases. . . . . . . .        1584
�Chyi-Chia Richard Lee, MD, PhD &  
Raphaela Goldbach-Mansky, MD, MHS

135	 Xanthomatoses and Lipoprotein Disorders. . . .    1600
Ernst J. Schaefer, MD & Raul D. Santos, MD, PhD

136	 Fabry Disease. . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             1613
Atul B. Mehta, MD, FRCP, FRCPath &  
Catherine H. Orteu, MBBS, BSc, MD, FRCP

137	 Lipoid Proteinosis and Heritable 
Disorders of Connective Tissue. . . . . . . . . . . . . .              1624
Jonathan A. Dyer, MD

138	 Cutaneous Mineralization and Ossification. . . .    1649
Janet A. Fairley, MD

139	 Hereditary Disorders of Genome 
Instability and DNA Repair. . . . . . . . . . . . . . . . .                 1654
Thomas M. Rünger, MD, PhD,  
John J. DiGiovanna, MD, &  
Kenneth H. Kraemer, MD

140	 Tuberous Sclerosis Complex . . . . . . . . . . . . . . . .                1671
Thomas N. Darling, MD, PhD

141	 The Neurofibromatoses. . . . . . . . . . . . . . . . . . . .  1680
Robert Listernick, MD & Joel Charrow, MD

142	 Ectodermal Dysplasias. . . . . . . . . . . . . . . . . . . . .                     1691
Alanna F. Bree, MD, Nnenna Agim, MD, &  
Virginia P. Sybert, MD

143	 Genetic Immunodeficiency Diseases. . . . . . . . .         1703
Ramsay L. Fuleihan, MD & Amy S. Paller, MD

Section 25. Skin Manifestations of 
Bone Marrow or Blood Chemistry 
Disorders
144	 Hematologic Diseases. . . . . . . . . . . . . . . . . . . . . .                      1726

Warren W. Piette, MD

145	 Cutaneous Lymphoma. . . . . . . . . . . . . . . . . . . . .                     1745
Marc Beyer, MD & Wolfram Sterry, Prof. Dr.

146	 Inflammatory Diseases That Simulate Lymphomas: 
Cutaneous Pseudolymphomas. . . . . . . . . . . . . . .               1767
Gary S. Wood, MD

147	 Cutaneous Langerhans Cell Histiocytosis. . . . .     1782
Carlo Gelmetti, MD

148	 Non-Langerhans Cell Histiocytosis . . . . . . . . . .          1795
Carlo Gelmetti, MD



xi

Contents
149	 Mastocytosis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              1809

Michael D. Tharp, MD

Section 26. Skin Manifestations of 
Internal Organ Disorders
150	 The Skin and Disorders of the Alimentary 

Tract, the Hepatobiliary System, the Kidney,  
and the Cardiopulmonary System. . . . . . . . . . .           1819
Graham A. Johnston, MBChB, FRCP &  
Robin A.C. Graham-Brown, BSc, MB, FRCP, FRCPCH

151	 Diabetes Mellitus and Other Endocrine 
Diseases. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  1840
�Andrea A. Kalus, MD,  
Andy J. Chien, MD, PhD, &  
John E. Olerud, MD

152	 Sarcoidosis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                1869
�Richard M. Marchell, MD, Bruce Thiers, MD, &  
Marc A. Judson, MD 

153	 Cutaneous Manifestations of Internal 
Malignant Disease: Cutaneous  
Paraneoplastic Syndromes. . . . . . . . . . . . . . . . . .                  1880
�Christine A. DeWitt, MD,  
Lucinda S. Buescher, MD, & Stephen P. Stone, MD

Section 27. The Skin in  
Vascular and Connective  
Tissue and Other Autoimmune 
Disorders
154	 Mechanisms of Autoimmune Disease. . . . . . . .        1901

Insoo Kang, MD & Joseph Craft, MD

155	 Lupus Erythematosus. . . . . . . . . . . . . . . . . . . . . .                      1909
Melissa I. Costner, MD &  
Richard D. Sontheimer, MD

156	 Dermatomyositis. . . . . . . . . . . . . . . . . . . . . . . . . .                          1926
Richard D. Sontheimer, MD,  
Christopher B. Hansen, MD, &  
Melissa I. Costner, MD

157	 Scleroderma. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               1942
P. Moinzadeh, MD,  
Christopher P. Denton, PhD, FRCP, T. Krieg, MD, & 
Carol M. Black, MD, FRCP, FMedSci

158	 Scleredema and Scleromyxedema. . . . . . . . . . . .            1957
Roger H. Weenig, MD, MPH &  
Mark R. Pittelkow, MD

159	 Relapsing Polychondritis. . . . . . . . . . . . . . . . . . .                   1962
Camille Francès, MD

160	 Rheumatoid Arthritis, Rheumatic 
Fever, and Gout . . . . . . . . . . . . . . . . . . . . . . . . . . .                           1965
Warren W. Piette, MD

161	 Sjögren’s Syndrome. . . . . . . . . . . . . . . . . . . . . . . .                        1976
Gabor Illei, MD, PhD, MHS &  
Stamatina Danielides, MD

Section 28. The Skin in  
Inflammatory and Other  
Vascular Disorders
162	 Endothelium in Inflammation and

Angiogenesis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              1986
Peter Petzelbauer, MD, Robert Loewe, MD, &  
Jordan S. Pober, MD, PhD

163	 Cutaneous Necrotizing Venulitis . . . . . . . . . . . .            2003
Nicholas A. Soter, MD

164	 Systemic Necrotizing Arteritis. . . . . . . . . . . . . . .               2013
Peter A. Merkel, MD, MPH &  
Paul A. Monach, MD, PhD 

165	 Erythema Elevatum Diutinum . . . . . . . . . . . . . .              2029
Nneka I. Comfere, MD &  
Lawrence E. Gibson, MD

166	 Adamantiades–Behçet Disease. . . . . . . . . . . . . .              2033
Christos C. Zouboulis, MD, PhD

167	 Kawasaki Disease. . . . . . . . . . . . . . . . . . . . . . . . . .                          2042
Anne H. Rowley, MD

168	 Pigmented Purpuric Dermatoses . . . . . . . . . . . .            2049
�Theresa Schroeder Devere, MD &  
Anisha B. Patel, MD

169	 �Cryoglobulinemia and 
Cryofibrinogenemia. . . . . . . . . . . . . . . . . . . . . . . .                        2055
Holger Schmid, MD, MSc PD &  
Gerald S. Braun, MD

170	 Raynaud Phenomenon. . . . . . . . . . . . . . . . . . . . .                     2065
John H. Klippel, MD

171	 Malignant Atrophic Papulosis 
(Degos Disease) . . . . . . . . . . . . . . . . . . . . . . . . . . .                           2072
Dan Lipsker, MD, PhD

172	 Vascular Malformations. . . . . . . . . . . . . . . . . . . .                    2076
Laurence M. Boon, MD, PhD &  
Miikka Vikkula, MD, PhD

173	 Cutaneous Changes in Peripheral 
Arterial Vascular Disease. . . . . . . . . . . . . . . . . . .                   2094
Veerendra Chadachan, MD 
Steven M. Dean, DO, FACP, RPVI, &  
Robert T. Eberhardt, MD, FACC, FSVM, RPVI

174	 Cutaneous Changes in Peripheral
Venous and Lymphatic Insufficiency. . . . . . . . .         2110
Craig N. Burkhart, MD, Chris Adigun, MD, &  
Claude S. Burton, MD



xii

Contents

PART 9  Disease Due to Microbial  
  Agents, Infestations, Bites, and  
  Stings

Section 29. Bacterial Disease
175	 �General Considerations of Bacterial 

Diseases. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2121
Noah Craft, MD, PhD, DTMH

176	 �Superficial Cutaneous Infections 
and Pyodermas. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2128
Noah Craft, MD, PhD, DTMH

177	 �Gram-Positive Infections Associated 
with Toxin Production. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2148
Jeffrey B. Travers, MD, PhD &  
Nico Mousdicas, MBChB, MD

178	 �Non-Necrotizing Infections of the 
Dermis and Subcutaneous Fat:  
Cellulitis and Erysipelas. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2160
Adam D. Lipworth, MD,  
Arturo P. Saavedra, MD, PhD, MBA,  
Arnold N. Weinberg, MD, &  
Richard Allen Johnson, MDCM

179	 Necrotizing Soft Tissue Infections: 
Necrotizing Fasciitis, Gangrenous  
Cellulitis, and Myonecrosis . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2169
Adam D. Lipworth, MD,  
Arturo P. Saavedra, MD, PhD, MBA,  
Arnold N. Weinberg, MD, &  
Richard Allen Johnson, MDCM

180	 Gram-Negative Coccal and Bacillary 
Infections. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2178
Myron S. Cohen, MD,  
William A. Rutala, BS, MS, PhD, MPH, &  
David J. Weber, MD, MPH

181	 The Skin in Infective Endocarditis, 
Sepsis, Septic Shock, and Disseminated 
Intravascular Coagulation. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2194
Laura Korb Ferris, MD, PhD & Joseph C. English, MD

182	 Bartonellosis. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2201
Timothy G. Berger, MD & Francisco G. Bravo, MD

183	 Miscellaneous Bacterial Infections with 
Cutaneous Manifestations. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2210
Scott A. Norton, MD, MPH, MS

184	 Tuberculosis and Infections with 
Atypical Mycobacteria. . . . . . . . . . . . . . . . . . . . . .  2225
Aisha Sethi, MD

185	 Actinomycosis, Nocardiosis, and 
Actinomycetoma . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2241
Francisco G. Bravo, MD, Roberto Arenas, MD, &  
Daniel Asz Sigall, MD

186	 Leprosy . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2253
Delphine J. Lee, MD, PhD, FAAD,  
Thomas H. Rea, & Robert L. Modlin, MD

187	 Lyme Borreliosis. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2263
�Meera Mahalingam, MD, PhD, FRCPath,  
Jag Bhawan, MD, Daniel B. Eisen, MD, &  
Linden Hu, MD

Section 30. Fungal Diseases
188	 Superficial Fungal Infection. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2277

Stefan M. Schieke, MD & Amit Garg, MD

189	 Yeast Infections: Candidiasis, 
Tinea (Pityriasis) Versicolor, and  
Malassezia (Pityrosporum) Folliculitis. .  .  .  .  .  .  .  .  .  2298
Roopal V. Kundu, MD & Amit Garg, MD

190	 Deep Fungal Infections. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2312
Roderick J. Hay, DM, FRCP, FRCPath, FMedSci

SECTION 31. Viral and Rickettsial 
Diseases
191	 �General Considerations of Viral Diseases. .  .  .  .  2329

�L. Katie Morrison, MD, Ammar Ahmed, MD, 
Vandana Madkan, MD, Natalia Mendoza, MD, MS, 
& Stephen Tyring, MD, PhD

192	 �Exanthematous Viral Diseases. .  .  .  .  .  .  .  .  .  .  .  .  .  .  2337
�Leah T. Belazarian, MD, Mayra E. Lorenzo, MD, 
PhD, Andrea L. Pearson, MD,  
Susan M. Sweeney, MD, & Karen Wiss, MD

193	 �Herpes Simplex . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2367
Adriana R. Marques, MD & Jeffrey I. Cohen, MD

194	 �Varicella and Herpes Zoster. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2383
�Kenneth E. Schmader, MD & Michael N. Oxman, MD

195	 Poxvirus Infections . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2402
Caroline Piggott, MD, Sheila Fallon Friedlander, MD, 
& Wynnis Tom, MD

196	 Human Papilloma Virus Infections . .  .  .  .  .  .  .  .  .  2421
Elliot J. Androphy, MD & Reinhard Kirnbauer, MD

197	 �Human T-Lymphotropic Viruses . .  .  .  .  .  .  .  .  .  .  .  2434
Erwin Tschachler, MD

198	 �Cutaneous Manifestations of Human 
Immunodeficiency Virus Disease. .  .  .  .  .  .  .  .  .  .  .  2439
�Lily Changchien Uihlein, MD, JD,  
Arturo P. Saavedra, MD, PhD, MBA, &  
Richard Allen Johnson, MDCM

199	 �The Rickettsioses, Ehrlichioses, and 
Anaplasmoses. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2456
�Sandra A. Kopp, MD, Analisa V. Halpern, MD,  
Justin J. Green, MD & Warren R. Heymann, MD



xiii

Contents
SECTION 32. Sexually Transmitted 
Diseases
200	 �Syphilis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   2471

Kenneth A. Katz, MD, MSc, MSCE

201	 �Endemic (Nonvenereal) Treponematoses. . . . .     2493
Nadine Marrouche, MD &  
Samer H. Ghosn, MD

202	 Chancroid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                2501
Stephan Lautenschlager, MD

203	 Lymphogranuloma Venereum. . . . . . . . . . . . . . .               2505
Rim S. Ishak, MD & Samer H. Ghosn, MD

204	 Granuloma Inguinale . . . . . . . . . . . . . . . . . . . . . .                      2510
�Abdul-Ghani Kibbi, MD, FAAD, FACP,  
Ruba F. Bahhady, MD, & Myrna El-Shareef, MD

205	 �Gonorrhea, Mycoplasma, and Vaginosis. . . . . .      2514
Ted Rosen, MD

SECTION 33. Infestations, Bites, and 
Stings
206	 Leishmaniasis and Other Protozoan 

Infections. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 2527
Joelle M. Malek, MD & Samer H. Ghosn, MD

207	 Helminthic Infections. . . . . . . . . . . . . . . . . . . . . .                      2544
Kathryn N. Suh, MD &  
Jay S. Keystone, MD, MSc(CTM), FRCPC

208	 Scabies, Other Mites, and Pediculosis . . . . . . . .        2569
Craig N. Burkhart, MD &  
Craig G. Burkhart, MD, MPH

209	 Bites and Stings of Terrestrial and 
Aquatic Life. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               2578
Jennifer S. Daly, MD &  
Mark Jordan Scharf, MD

210	 Arthropod Bites and Stings . . . . . . . . . . . . . . . . .                 2599
Robert A. Schwartz, MD, MPH &  
Christopher J. Steen, MD

PART 10  Occupational Skin  
  Diseases and Skin Diseases  
  Due to Biologic Warfare

SECTION 34. Occupational Skin 
Diseases
211	 �Occupational Skin Diseases Due to 

Irritants and Allergens . . . . . . . . . . . . . . . . . . . . .                     2611
�Golara Honari, MD,  
James S. Taylor, MD, FAAD, & Apra Sood, MD

212	 �Occupational Noneczematous Skin 
Diseases Due to Biologic, Physical,  
and Chemical Agents: Introduction. . . . . . . . . .          2622
�Paul X. Benedetto, MD,  
James S. Taylor, MD, FAAD, &  
Apra Sood, MD

SECTION 35. The Skin in Bioterrorism 
and Biologic Warfare
213	 �Cutaneous Manifestations of Biologic, 

Chemical, and Radiologic Attacks . . . . . . . . . . .           2633
Scott A. Norton, MD, MPH, MSc

PART 11  THERAPEUTICS

SECTION 36. Topical Therapy
214	 �Principles of Topical Therapy . . . . . . . . . . . . . . .               2643

Aieska De Souza, MD, MS &  
Bruce E. Strober, MD, PhD

215	 �Pharmacokinetics and Topical 
Applications of Drugs. . . . . . . . . . . . . . . . . . . . . .                      2652
�Hans Schaefer, PhD, Thomas E. Redelmeier, MD 
Gerhard J. Nohynek, PhD, DABT, &  
Jürgen Lademann, Prof. Dr. rer. nat. Dr.-Ing. habil.

216	 �Topical Corticosteroids. . . . . . . . . . . . . . . . . . . . .                     2659
Isabel C. Valencia, MD &  
Francisco A. Kerdel, MD

217	 Topical Retinoids. . . . . . . . . . . . . . . . . . . . . . . . . .                          2665
�Anna L. Chien, MD,  
John J. Voorhees, MD, FRCP, &  
Sewon Kang, MD

218	 Topical Antibiotics. . . . . . . . . . . . . . . . . . . . . . . . .                         2673
Mark W. Bonner, MD & William D. James, MD

219	 Topical Antifungal Agents. . . . . . . . . . . . . . . . . .                  2677
Whitney A. High, MD, JD, MEng &  
James E. Fitzpatrick, MD

220	 �Topical and Intralesional Cytotoxic 
Agents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   2685
�Aieska De Souza, MD, MS,  
Megan M. Moore, MD, & Bruce E. Strober, MD, PhD

221	 �Topical Immunomodulators . . . . . . . . . . . . . . . .                2690
Edward M. Esparza, MD, PhD &  
Robert Sidbury, MD, MPH

222	 �Other Topical Medications. . . . . . . . . . . . . . . . . .                  2697
Craig N. Burkhart, MD &  
Kenneth A. Katz, MD, MSc, MSCE

223	 Photoprotection . . . . . . . . . . . . . . . . . . . . . . . . . . .                           2707
Henry W. Lim, MD



xiv

Contents

SECTION 37. Systemic Therapy
224	 Systemic Glucocorticoids. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2714

Victoria P. Werth, MD

225	 Dapsone. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2721
Joni G. Sago, MD & Russell P. Hall III, MD

226	 Aminoquinolines. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2726
Susannah E. McClain, MD, Jeffrey R. LaDuca, MD, PhD 
& Anthony A. Gaspari, MD

227	 Cytotoxic and Antimetabolic Agents. .  .  .  .  .  .  .  .  2735
Whitney A. High, MD, JD, MEng &  
James E. Fitzpatrick, MD

228	 Retinoids. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2759
Anders Vahlquist, MD, PhD &  
Jean-Hilaire Saurat, MD

229	 Antihistamines. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2767
Robert A. Wood, MD

230	 Antibiotics. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2776
�Christopher C. Gasbarre, DO, FAAD,  
Steven K. Schmitt, MD, &  
Kenneth J. Tomecki, MD

231	 Antiviral Drugs. . . . . . . . . . . . . . . . . . . . . . . . . . .  2787
Dirk M. Elston, MD

232	 Oral Antifungal Agents. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2796
Reza Jacob, MD & Nellie Konnikov, MD

233	 �Immunosuppressive and 
Immunomodulatory Drugs. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2807
Jeffrey P. Callen, MD

234	 �Immunobiologicals, Cytokines, and 
Growth Factors in Dermatology. .  .  .  .  .  .  .  .  .  .  .  .  2814
Stephen K. Richardson, MD &  
Joel M. Gelfand, MD, MSCE

235	 Antiangiogenic Agents. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2827
�Ricardo L. Berrios, MD, Michael Y. Bonner, BA,  
Jonathan Hofmekler, BSc, &  
Jack L. Arbiser, MD, PhD

236	 Drug Interactions. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2834
Stephen E. Wolverton, MD

SECTION 38. Physical Treatments
237	 Phototherapy . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2841

Jennifer A. Cafardi, MD, Brian P. Pollack, MD, PhD, &  
Craig A. Elmets, MD

238	 Photochemotherapy and Photodynamic
Therapy. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2851
Herbert Hönigsmann, MD,  
Rolf-Markus Szeimies, MD, PhD, &  
Robert Knobler, MD

239	 Lasers and Flashlamps in Dermatology. . . . . .  2869
Michael Landthaler, MD,  
Wolfgang Bäumler, PhD, &  
Ulrich Hohenleutner, MD

240	 Radiotherapy . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2890
Roy H. Decker, MD, PhD, &  
Lynn D. Wilson, MD, MPH

SECTION 39. Complementary and 
Alternative Dermatology
241	 �Complementary and Alternative 

Medicine in Dermatology. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2899
Alan Dattner, MD

SECTION 40. Surgery in Dermatology
242	 �Anatomy and Approach in Dermatologic 

Surgery. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2905
Sumaira Z. Aasi, MD &  
Brent E. Pennington, MD

243	 �Excisional Surgery and Repair, Flaps, and 
Grafts. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2921
�Jessica M. Sheehan, MD, Melanie Kingsley, MD, &  
Thomas E. Rohrer, MD

244	 �Mohs Micrographic Surgery . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2950
Joseph Alcalay, MD &  
Ronen Alkalay, MD, MBA

245	 �Nail Surgery . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2956
Robert Baran, MD

246	 �Cryosurgery and Electrosurgery. .  .  .  .  .  .  .  .  .  .  .  .  2968
Justin J. Vujevich, MD &  
Leonard H. Goldberg, MD, FRCP

247	 Surgical Complications. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2977
Richard G. Bennett, MD

248	 �Mechanisms of Wound Repair, Wound 
Healing, and Wound Dressing. . . . . . . . . . . . . .  2984
Vincent Falanga, MD, FACP &  
Satori Iwamoto, MD, PhD

249	 �Treatment for Varicose and Telangiectatic 
Leg Veins. .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  2997
Robert A. Weiss, MD & Margaret A. Weiss, MD



xv

Contents
SECTION 41. Cosmetic Dermatology
250	 �Cosmetics and Skin Care in 

Dermatology. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              3009
Leslie Baumann, MD

251	 �Ablative Lasers, Chemical Peels, and 
Dermabrasion. . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             3021
Elizabeth L. Tanzi, MD &  
Tina S. Alster, MD

252	 �Cosmetic Applications of Nonablative 
Lasers and Other Light Devices . . . . . . . . . . . . .             3032
�Elliot T. Weiss, MD,  
Anne M. Chapas, MD, & 
Roy G. Geronemus, MD

253	 Liposuction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               3041
�William G. Stebbins, MD, Aimee L. Leonard, MD, &  
C. William Hanke, MD, MPH, FACP

254	 �Soft Tissue Augmentation. . . . . . . . . . . . . . . . . .  3044
Lisa M. Donofrio, MD

255	 �Botulinum Toxin. . . . . . . . . . . . . . . . . . . . . . . . . . .                           3053
Richard G. Glogau, MD

256	 �Hair Transplantation and Alopecia 
Reduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 3061
�Walter P. Unger, MD, Robin H. Unger, MD, &  
Mark A. Unger, MD, CCFP

Index . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .   I-1



This page intentionally left blank 



Contributors

Sumaira Z. Aasi, MD
Associate Professor, Department of 
Dermatology, Yale University,
New Haven, CT [242]

Chris Adigun, MD
Physician (PGY-3), Department of 
Dermatology, UNC-Chapel Hill,
Chapel Hill, NC [174]

Olga K. Afanasiev, BA
Department of Dermatology, 
University of Washington School  
of Medicine, Seattle, WA [120]

Nnenna Agim, MD
Assistant Professor, Department of 
Dermatology, University of Texas 
Southwestern Medical Center at 
Dallas, Dallas, TX [142]

Ammar Ahmed, MD
Resident Physician, Department of 
Dermatology, University of Texas 
Southwestern Medical Center, 
Dallas, TX [191]

Murad Alam, MD, MSci
Associate Professor, Departments 
of Dermatology, Otolaryngology, 
and Surgery, Feinberg School of 
Medicine, Northwestern University, 
Chicago, IL [127]

Joseph Alcalay, MD
Director, Mohs Surgery Unit, Assuta 
Medical Center, Tel Aviv, Israel [244]

Ronen Alkalay, MD, MBA
Mohs Unit, Assuta Medical Hospital,
Tel Aviv, Israel [244]

Tina S. Alster, MD 
Director, Laser Surgery, Washington 
Institute of Dermatologic Laser 
Surgery, Washington, DC [251]

Antoine Amado, MD
Resident in Dermatology, 
Dermatology and Plastic Surgery 
Institute, Cleveland Clinic, 
Cleveland, OH [48]

Elliot J. Androphy, MD
Department chair Dermatology 
at Indiana University School of 
Medicine Indianapolis, IN [196]

Grant J. Anhalt, MD 
Professor, Department of 
Dermatology and Pathology, Johns 
Hopkins University School of 
Medicine, Baltimore, MD [55]

Jack L. Arbiser, MD, PhD 
Professor, Department of 
Dermatology, Emory University 
School of Medicine, Atlanta, GA [235]

Roberto Arenas, MD 
Professor, Department of 
Dermatology, University of Mexico, 
Mexico, DF [185]

Iris K. Aronson, MD
Associate Professor, Department of 
Dermatology, University of Illinois 
College of Medicine, Chicago, IL 
[70]

Daniel Asz-Sigall, MD 
Resident, Dermatology, Cutaneous 
Oncology and Dermatologic 
Surgery, Department of 
Dermatology, ABC Hospital, Mexico 
City, Mexico [185]

Monique Aumailley 
Professor, Center for Biochemistry, 
Cologne, Germany [63]

Wolfgang Bäumler, PhD 
Professor, Department of 
Dermatology, University of 
Regensburg, Germany [239]

Ruba F. Bahhady, MD
Resident (PGY-4), Department of 
Dermatology, American University 
of Beirut Medical Center, Beirut, 
Lebanon [204]

Evans C. Bailey, MD, PhD
Lecturer, Department of 
Dermatology, University of 
Michigan, Ann Arbor, MI [124]

Christine Bangert, MD
Department of Dermatology, 
Medical University of Vienna, 
Vienna, Austria [10]

Robert Baran, MD
Honorary Professor, Department of 
Dermatology, Nail Disease Center, 
Cannes, France [245]

Leslie Baumann, MD
Chief Executive Officer, Cosmetic 
Dermatology, Baumann Cosmetic 
and Research Institute, Miami 
Beach, FL [250]

Lisa A. Beck, MD
Associate Professor of Dermatology 
and Medicine, Department of 
Dermatology and Medicine, 
University of Rochester School of 
Medicine, Rochester, NY [31]

Michael H. Beck, FRCP, MBChB
Honorary Clinical Lecturer, 
Occupational and Environmental 
Health Group, University of 
Manchester, Manchester, UK [96, 97]

Jürgen C. Becker, MD, PhD 
Professor, Division of General 
Dermatology, Medical University of 
Graz, Graz, Austria [125]

Leah T. Belazarian, MD
Assistant Professor of Medicine and 
Pediatrics, Department of Medicine, 
Division of Dermatology, University 
of Massachusetts Medical School, 
Worcester, MA [192]

Donald V. Belsito, MD
Clinical Professor, Medicine 
(Dermatology), University of 
Missouri, Kansas City, MO [17]

Paul X. Benedetto, MD
Resident Physician, Department 
of Dermatology, Cleveland Clinic 
Foundation, Cleveland, OH [212]

Richard G. Bennett, MD
Clinical Professor, Dermatology, 
University of Southern California, 
Los Angeles, CA [247]



xviii

Contributors

Timothy G. Berger, MD 
Professor, Department of 
Dermatology, University of 
California, San Francisco, San 
Francisco, CA [182]

Paul R. Bergstresser, MD 
Professor, Department of 
Dermatology, University of Texas 
Southwestern Medical Center, 
Dallas, TX [91]

Jeffrey D. Bernhard, MD,  
FRCP (Edin)
Professor Emeritus, University of 
Massachusetts Medical School, 
Worcester, MA [5]

Ricardo L. Berrios, MD
Post-Doctoral Fellow, Department 
of Dermatology, School of Medicine, 
Emory University, Atlanta, GA [235]

Marc Beyer, MD
Department of Dermatology and 
Allergy, Charité Universitätsmedizin 
Berlin, Berlin, Germany [145]

Jag Bhawan, MD 
Professor, Department of 
Dermatology and Pathology, Boston 
University School of Medicine, 
Boston, MA [187]

David R. Bickers, MD
Carl Truman Nelson Professor, 
Department of Dermatology, 
Columbia University Medical Center, 
New York, NY [132]

Michael Bigby, MD
Associate Professor, Department 
of Dermatology, Harvard Medical 
School, Boston, MA [2]

Stanca A. Birlea, MD, PhD
Instructor, Dermatology and Human 
Medical Genetics Program, School 
of Medicine, University of Colorado 
Denver, Aurora, CO [74]

Carol M. Black, MD, FRCP, 
FMedSci 
Professor, Centre for Rheumatology, 
University College London, London, 
UK [157]

Andrew Blauvelt, MD 
Professor, Department of 
Dermatology, Oregon Health & 
Science University, Portland, OR 
[29, 42]

Mark Boguniewicz, MD 
Professor, Department of Pediatrics, 
Division of Allergy-Immunology, 
National Jewish Health, Denver, CO 
[14]

Mark W. Bonner, MD
Georgia Dermatology
Warner Robins, GA [218]

Michael Y. Bonner, BA
Research Associate, Department of 
Dermatology, School of Medicine, 
Emory University, Atlanta, GA [235]

Laurence M. Boon, MD, PhD
Center for Vascular Anomalies 
Division of Plastic Surgery St Luc 
University Hospital, Brussels, 
Belgium [172]

Barbara Boone, MD, PhD
Dermatologist, Ghent University 
Hospital, Ghent, Belgium [75]

Vladimir Botchkarev,  
MD, PhD 
Professor, Centre for Skin Sciences, 
University of Bradford and 
Bradford, UK [86]

Gerald S. Braun, MD
Department of Nephrology and 
Clinical Immunology, University 
Hospital, RWTH University of 
Aachen, Aachen, Germany [169]

Francisco G. Bravo, MD
Associate Professor, Department 
of Pathology, Universidad Peruana 
Cayetano Heredia, Lima, Peru  
[182, 185]

Alanna F. Bree, MD
Pediatric Dermatologist, 
Dermatology Specialists of Houston, 
Bellaire, TX [142]

Thomas Brenn, MD, PhD, 
FRCPath
Consultant Dermatopathologist, 
Department of Pathology, Western 
General Hospital, Edinburgh, UK 
[129]

Lieve Brochez, MD, PhD
Professor, Department of 
Dermatology, Ghent University 
Hospital, Ghent, Belgium [75]

Robert T. Brodell, MD
Professor of Internal Medicine 
and Clinical Professor of 
Dermatopathology in Pathology, 
Department of Internal Medicine 
and Pathology, Northeastern Ohio 
Universities College of Medicine 
and Pharmacy, Rootstown, OH [68]

Katherine L. Brown, MD, MPH
Dermatology Resident, Department 
of Dermatology, Boston University, 
Boston, MA [9]

Daniela Bruch-Gerharz, MD 
Professor, Department of 
Dermatology, University Hospital 
of Düsseldorf, Düsseldorf, Germany 
[24]

Leena Bruckner-Tuderman, MD 
Professor, Department of 
Dermatology, University Medical 
Center Freiburg, Freiburg, Germany 
[53]

Lucinda S. Buescher, MD
Associate Professor, Division of 
Dermatology, Southern Illinois 
University, Springfield, IL [153]

Christopher B. Bunker, MD, 
FRCP 
Professor, Department of 
Dermatology, University College 
London Hospitals, London, UK [77]

Walter H.C. Burgdorf, MD 
Lecturer, Department of 
Dermatology, Ludwig Maximilian 
University, Munich, Germany [43]

Susan Burge, OBE DM FRCP
Consultant Dermatologist, Oxford 
University Hospitals, Oxford, UK [51]

Susan Burgin, MD 
Assistant Professor, Department 
of Dermatology, Harvard Medical 
School, Boston, MA [15]

Craig G. Burkhart, MD, MPH
Clinical Professor, Department of 
Medicine, College of Medicine, 
University of Toledo, Toledo, OH 
[208]

Craig N. Burkhart, MD
Assistant Professor, Department 
of Dermatology, The University 
of North Carolina at Chapel Hill, 
Chapel Hill, NC [174, 208, 222]

Claude S. Burton, MD 
Professor, Department of 
Dermatology, Duke University 
School of Medicine, Durham, NC 
[174]

Jennifer A. Cafardi, MD
Assistant Professor, Department of 
Dermatology, University of Alabama 
at Birmingham, Birmingham, AL 
[237]

Jeffrey P. Callen, MD
Professor of Medicine 
(Dermatology), Department of 
Medicine, University of Louisville, 
Louisville, KY [233]



xix

Contributors
John D. Carter, MD
Associate Professor, Department 
of Internal Medicine, Division of 
Rheumatology, University of South 
Florida College of Medicine, Tampa, 
FL [20]

John A. Carucci, MD, PhD
Associate Professor, Department of 
Dermatology, Weill Cornell Medical 
College, New York, NY [115]

Mari Paz Castanedo-Tardan, MD
Postdoctoral Research Fellow, 
Section of Dermatology, Dartmouth-
Hitchcock Medical Center, 
Dartmouth Medical School, 
Lebanon, NH [13]

Lorenzo Cerroni, MD 
Associate Professor, Department of 
Dermatology, Medical University of 
Graz, Graz, Austria [117]

Veerendra Chadachan, MD
Vascular Medicine Program, Boston 
University Medical Center, Boston 
MA, USA Consultant, Department of 
General Medicine Vascular Medicine 
and Hypertension Section, Tan Tock 
Seng Hospital, Singapore [173]

Vinod Chandran, MBBS, MD, 
DM
Clinical Research Fellow, 
Department of Medicine, Division 
of Rheumatology, University of 
Toronto, Toronto, ON, Canada [19]

Mary Wu Chang, MD 
Associate Clinical Professor, 
Department of Dermatology, 
Department of Pediatrics, University 
of Connecticut School of Medicine, 
Farmington, CT [107]

Anne M. Chapas, MD
Clinical Assistant Professor, 
Department of Dermatology, New 
York University School of Medicine, 
New York, NY [252]

Joel Charrow, MD 
Professor, Department of Pediatrics, 
Feinberg School of Medicine, 
Northwestern University, Chicago, 
IL [141]

Mei Chen, PhD
Professor and Director of Research, 
Department of Dermatology, 
University of Southern California, 
Los Angeles, CA [60]

Carol E. Cheng, MD
Department of Dermatology, 
Massachusetts General Hospital, 
Boston, MA [16]

Andy J. Chien, MD, PhD
Assistant Professor, Division 
of Dermatology, University of 
Washington School of Medicine, 
Seattle, WA [151]

Anna L. Chien, MD
Assistant Professor, Department of 
Dermatology, Johns Hopkins School 
of Medicine, Baltimore, MD [217]

Mary-Margaret Chren, MD 
Professor, Department of 
Dermatology, University of 
California, San Francisco, San 
Francisco, CA [1]

David H. Chu, MD, PhD
Division of Dermatology and 
Cutaneous Surgery, Scripps Clinic 
Medical Group, La Jolla, CA [7]

Mon-Li Chu, PhD 
Professor, Department of 
Dermatology & Cutaneous Biology, 
Thomas Jefferson University, 
Philadelphia, PA [63]

Jeffrey I. Cohen, MD
Chief, Medical Virology Section, 
Laboratory of Clinical Infectious 
Diseases, National Institutes of 
Health, Bethesda, MD [193]

Myron S. Cohen, MD
Associate Vice Chancellor and 
Professor of Medicine, Microbiology 
and Immunology, Departments 
of Medicine and Epidemiology, 
University of North Carolina, 
Chapel Hill, NC [180]

Philip R. Cohen, MD
Clinical Associate Professor, 
Department of Dermatology, MD 
Anderson Cancer Center, University 
of Texas, Houston, TX [32]

Chris D. Collins, MD, FAAD
Professor of Clinical Dermatology 
US Army & Air Force Dermatology 
Brooke Army Medical Center, 
Wilford Hall Medical Center San 
Antonio, TX [22]

Nneka I. Comfere, MD
Assistant Professor, Department of 
Dermatology, Mayo Clinic College 
of Medicine, Rochester, MN [165]

Rosamaria Corona, DSc, MD
Attending Physician, Division 
of Immunodermatology, Istituto 
Dermopatico dell’Immacolata, 
Rome, Italy [2]

Melissa I. Costner, MD
Clinical Associate Professor, 
Department of Dermatology, 
University of Texas Southwestern 
Medical Center, Dallas, TX [155, 156]

George Cotsarelis, MD 
Professor, Department of 
Dermatology, University of 
Pennsylvania School of Medicine, 
Philadelphia, PA [86]

Pierre A. Coulombe, PhD
E.V. McCollum Professor and Chair, 
Department of Biochemistry and 
Molecular Biology, Johns Hopkins 
Bloomberg School of Public Health, 
Baltimore, MD [46]

Edward W. Cowen, MD, MHSc
Head, Dermatology Consultation 
Service, Dermatology Branch, 
National Cancer Institute, National 
Institutes of Health, Bethesda,  
MD [28]

Joseph Craft, MD
Paul B. Beeson Professor of 
Medicine and Professor of 
Immunobiology, Department of 
Internal Medicine, Yale School of 
Medicine, Yale University, New 
Haven, CT [154]

Noah Craft, MD, PhD, DTMH
Assistant Professor, Department of 
Medicine, Divisions of Dermatology 
and Adult Infectious Disease, Los 
Angeles Biomedical Research 
Institute at Harbor-UCLA Medical 
Center, Torrance, CA [175, 176]

Donna A. Culton, MD, PhD
Resident Physician, Department of 
Dermatology, University of North 
Carolina at Chapel Hill, Chapel Hill, 
NC [56]

Jennifer S. Daly, MD 
Professor, Department of Medicine, 
University of Massachusetts 
Medical School, Worcester, MA [209]

F. William Danby, MD, FRCPC, 
FAAD
Adjunct Assistant Professor, 
Department of Surgery (Section of 
Dermatology), Dartmouth Medical 
School, Hanover, NH [78]

Stamatina Danielides, MD
Sjögren’s Syndrome Clinic
Gene Therapy and Therapeutics 
Branch, National Institute of Dental 
and Craniofacial Research
National Institutes of Health
Bethesda, MD [161]



xx

Contributors

Mazen S. Daoud, MD
Private Practice, Dermatology and 
Dermatopathology, Advanced 
Dermatology Specialties, Fort 
Myers, FL [26, 27]

Thomas N. Darling, MD, PhD
Associate Professor, Department of 
Dermatology, Uniformed Services 
University of the Health Sciences, 
Bethesda, MD [140]

Alan Dattner, MD
Chief Scientific Officer, Founder and 
CEO, www.holisticdermatology.com, 
New York, NY [241]

Sofie De Schepper, MD, PhD 
Professor, Department of 
Dermatology, Ghent University 
Hospital, Ghent, Belgium [75]

Aieska De Souza, MD, MS
Dermatopharmacology  
Fellow, Department of Dermatology, 
New York University Langone 
Medical Center, New York, NY  
[214, 220]

Steven M. Dean, DO, FACP, 
RPVI
Associate Professor of Internal 
Medicine, Department of 
Cardiovascular Medicine, The 
Ohio State University College of 
Medicine, Columbus, OH [173]

Roy H. Decker, MD, PhD
Assistant Professor, Department of 
Therapeutic Radiology, Yale School 
of Medicine, Yale University, New 
Haven, CT [240]

Nicole M. DeLauro, DPM
Associate Physician, Podiatric 
Medicine and Surgery, Foot and 
Ankle Center of New Jersey, 
Plainfield, NJ [98]

Thomas M. DeLauro, DPM 
Professor, Departments of Medicine 
and Surgery, New York College of 
Podiatric Medicine, New York, NY 
[98]

Christopher P. Denton, PhD, 
FRCP
Professor of Experimental 
Rheumatology, Centre for 
Rheumatology, University College 
London, London, UK [157]

Theresa Schroeder Devere, MD
Assistant Professor, Department 
of Dermatology, Oregon Health & 
Science University, Portland, OR [168]

Christine A. DeWitt, MD
Assistant Professor, Division 
of Dermatology, Georgetown 
University Hospital, Washington, 
DC [153]

Luis A. Diaz, MD
Professor and Chairman, 
Department of Dermatology, 
University of North Carolina, 
Chapel Hill, NC [56]

John J. DiGiovanna, MD
Staff Clinician, DNA Repair Section, 
Dermatology Branch, Center for 
Cancer Research, National Cancer 
Institute, National Institutes of 
Health, Bethesda, MD [49, 139]

Andrzej A. Dlugosz, MD
Poth Professor of Cutaneous 
Oncology, Department of 
Dermatology, University of 
Michigan Medical School, Ann 
Arbor, MI [111]

Lisa M. Donofrio, MD
Associate Clinical Professor, 
Department of Dermatology, Yale 
School of Medicine, Yale University, 
New Haven, CT [254]

Daven N. Doshi, MD
Resident, Department of 
Dermatology, Albert Einstein 
College of Medicine, Bronx, NY [16]

Karynne O. Duncan, MD
Private Practice, Saint Helena, CA 
[113]

Jonathan A. Dyer, MD
Assistant Professor, Departments 
of Dermatology and Child Health, 
School of Medicine, University of 
Missouri, Columbia, MO [137]

Robert T. Eberhardt, MD, FACC, 
FSVM, RPVI
Associate Professor, Department of 
Medicine, Boston University School 
of Medicine, Boston, MA [173]

Benjamin D. Ehst, MD, PhD
Assistant Professor, Department 
of Dermatology, Oregon Health & 
Science University, Portland, OR [29]

Lawrence F. Eichenfield, MD 
Professor, Departments of Pediatrics 
and Medicine (Dermatology), 
University of California, San Diego, 
San Diego, CA [14]

Daniel B. Eisen, MD
Associate Clinical Professor, 
Dermatology, University of 
California, Davis, Sacramento, CA 
[187]

Myrna El Shareef, MD
Department of Dermatology, 
American University of Beirut 
Medical Center, Beirut, Lebanon 
[204]

James T. Elder, MD, PhD 
Professor, Department of 
Dermatology, University of 
Michigan Medical School, Ann 
Arbor, MI [18]

Craig A. Elmets, MD
Professor and Chair, Department of 
Dermatology, University of Alabama 
at Birmingham, Birmingham, AL 
[237]

Dirk M. Elston, MD
Director, Department of 
Dermatology, Geisinger Medical 
Center, Danville, PA [99, 231]

Joseph C. English, MD
Associate Professor, Department 
of Dermatology, University of 
Pittsburgh, Pittsburgh, PA [181]

Edward M. Esparza, MD, PhD
Resident, Division of Dermatology, 
University of Washington, Seattle, 
WA [221]

Janet A. Fairley, MD
Professor and Head, Department of 
Dermatology, University of Iowa, 
Iowa City, IA [138]

Vincent Falanga, MD, FACP 
Professor, Departments of 
Dermatology and Biochemistry, 
Boston University School of 
Medicine, Boston, MA [248]

Robert D. Fealey, MD
Consultant, Department of 
Neurology, Mayo Clinic College of 
Medicine, Rochester, MN [84]

Flavia Fedeles, MD, MS
Intern, Internal Medicine, Hospital 
of St Raphael, New Haven, CT [23]

Laura Korb Ferris, MD, PhD
Assistant Professor, Department of 
Dermatology, School of Medicine, 
University of Pittsburgh, Pittsburgh, 
PA [181]

www.holisticdermatology.com


xxi

Contributors
Patricia M. Fishman, MD
Assistant Professor, Department of 
Pathology, University of Illinois at 
Chicago, Chicago, IL [70]

James E. Fitzpatrick, MD
Professor and Vice Chair, 
Department of Dermatology, 
University of Colorado, Denver, CO 
[219, 227]

Philip Fleckman, MD 
Professor, Medicine (Dermatology), 
University of Washington, Seattle, 
WA [49]

Carsten Flohr, BM, BCh (Hons), 
MA, Mphil, MRCPCH, MSc, PhD
Senior Lecturer (Associate 
Professor) and Honorary Consultant 
Dermatologist, St John’s Institute of 
Dermatology, St Thomas’s Hospital 
and King’s College London, 
London, UK [4]

Camille Francès, MD 
Professor, Department of 
Dermatology-Allergology, Hôpital 
Tenon, Paris, France [159]

Jorge Frank, MD, PhD 
Professor, Department of 
Dermatology, Maastricht University 
Medical Center (MUMC), 
Maastricht, The Netherlands [132]

Ilona J. Frieden, MD 
Professor, Department of 
Dermatology and Pediatrics, 
School of Medicine, University 
of California, San Francisco, San 
Francisco, CA [126]

Sheila Fallon Friedlander, MD 
Professor, Departments of Pediatrics 
and Medicine (Dermatology), 
School of Medicine, University of 
California, San Diego, San Diego, 
CA [195]

Ramsay L. Fuleihan, MD
Associate Professor, Department 
of Pediatrics, Feinberg School of 
Medicine, Northwestern University, 
Chicago, IL [143]

Abhimanyu Garg, MD 
Professor, Internal Medicine, 
University of Texas Southwestern 
Medical Center, Dallas, TX [71]

Amit Garg, MD
Associate Professor, Department 
of Dermatology, Boston University 
School of Medicine, Boston, MA  
[5, 188, 189]

Christopher C. Gasbarre,  
DO, FAAD
Associate Staff Physician, Department 
of Dermatology, Cleveland Clinic, 
Cleveland, OH [230]

Anthony A. Gaspari, MD
Shapiro Professor, Department 
of Dermatology, University of 
Maryland School of Medicine, 
Baltimore, MD [226]

John K. Geisse, MD
Clinical Professor, Department 
of Dermatology, University of 
California, San Francisco, San 
Francisco, CA [113]

Joel M. Gelfand, MD, MSCE 
Assistant Professor of Dermatology 
and Epidemiology, Departments 
of Dermatology, Epidemiology 
and Biostatistics, University of 
Pennsylvania School of Medicine, 
Philadelphia, PA [234]

Carlo Gelmetti, MD
Full Professor, Department of 
Anesthesia, Intensive Care and 
Dermatologic Sciences, Università 
degli Studi di Milano, Milano, Italy 
[147, 148]

Roy G. Geronemus, MD
Director, Dermatology, Laser & Skin 
Surgery Center of New York, New 
York, NY [252]

Samer H. Ghosn, MD
Assistant Professor, Department of 
Dermatology, American University 
of Beirut Medical Center, Beirut, 
Lebanon [201, 203, 206]

Lawrence E. Gibson, MD 
Professor, Department of 
Dermatology, Mayo Clinic College 
of Medicine, Rochester, MN [165]

Barbara A. Gilchrest, MD
Chair Emerita and Professor of 
Dermatology, Department of 
Dermatology, Boston University 
School of Medicine, Boston, MA  
[9, 109]

Dafna D. Gladman, MD, FRCPC
Professor, Department of Medicine, 
Division of Rheumatology, 
University of Toronto, Toronto, ON, 
Canada [19]

Gerald J. Gleich, MD
Professor of Dermatology 
and Medicine, Department of 
Dermatology, School of Medicine, 
University of Utah, Salt Lake City, 
UT [31]

Adam B. Glick, PhD
Associate Professor, Center 
for Molecular Toxicology and 
Carcinogenesis, Department of 
Veterinary and Biomedical Sciences, 
Department of Dermatology, 
Hershey Medical Center, The 
Pennsylvania State University, 
University Park, PA [111]

Richard G. Glogau, MD
Clinical Professor, Department 
of Dermatology, University of 
California, San Francisco, San 
Francisco, CA [255]

Raphaela Goldbach-Mansky, 
MD, MHS
Acting Chief, National Institute 
of Arthritis and Musculoskeletal 
and Skin Diseases Intramural 
Research Program, Translational 
Autoinflammatory Disease Section, 
The National Institutes of Health, 
Bethesda, MD [134]

Leonard H. Goldberg, MD, 
FRCP
Medical Director, DermSurgery 
Associates, PA, Houston, TX [246]

Emmy M. Graber, MD
Assistant Professor of Dermatology, 
Department of Dermatology, Boston 
University Medical Center, Boston, 
MA [80]

Robin A.C. Graham-Brown, 
BSc, MB, FRCP, FRCPCH
Consultant Dermatologist, 
Department of Dermatology, 
University Hospitals of Leicester, 
Leicester, UK [150]

Jane Margaret Grant-Kels, MD
Professor and Chair, Department 
of Dermatology, University 
of Connecticut Health Center, 
Farmington, CT [23]

Justin J. Green, MD
Department of Dermatology, 
Robert Wood Johnson Medical 
School, University of Medicine 
and Dentistry of New Jersey, Wood 
Johnson Medical School, Camden, 
NJ [199]

Roy C. Grekin, MD 
Professor, Department of 
Dermatology, University of 
California, San Francisco School of 
Medicine, San Francisco, CA [121]

James M. Grichnik, MD, PhD 
Professor, Department of 
Dermatology, Miller School of 
Medicine, Miami, FL [122, 123]



xxii

Contributors

Douglas Grossman, MD, PhD
Associate Professor, Department of 
Dermatology, University of Utah 
Health Sciences Center, Salt Lake 
City, UT [114]

Johann E. Gudjonsson,  
MD, PhD
Assistant Professor, Department 
of Dermatology, University of 
Michigan, Ann Arbor, MI [18]

Bridget C. Hackett, MB BCh, 
BAO, MRCPI 
Department of Dermatology, Mater 
Misericordiae University Hospital, 
Dublin, Ireland [33]

Russell P. Hall III, MD
J Lamar Callaway Professor and 
Chair, Department of Dermatology, 
Duke University Medical Center, 
Durham, NC [58, 61, 225]

Analisa V. Halpern, MD
Assistant Professor, Department of 
Medicine, Division of Dermatology, 
Cooper University Hospital, Rowan 
University, Camden, NJ [199]

C. William Hanke, MD, MPH, FACP
Visiting Professor of Dermatology, 
University of Iowa Carver College 
of Medicine, Iowa City, IA [253]

Christopher B. Hansen, MD
Assistant Professor, Department of 
Dermatology, University of Utah 
School of Medicine, Salt Lake City, 
UT [156]

Philip N. Hawkins, PhD, FRCP, 
FRCPath, FMedSci
Professor of Medicine, Centre for 
Amyloidosis and Acute Phase 
Proteins, University College London 
Medical School, London, UK [133]

Roderick J. Hay, DM, FRCP, 
FRCPath, FMedSci
Chairman, International Foundation 
for Dermatology, London, UK  
[3, 190]

Adelaide A. Hebert, MD 
Professor, Department of 
Dermatology, University of Texas 
Medical School at Houston, 
Houston, TX [84]

Stephen E. Helms, MD
Associate Professor, Department 
of Medicine, Northeastern Ohio 
Universities College of Medicine, 
Rootstown, OH [68]

Ulrich R. Hengge, MD, MBA 
Professor, Hautzentrum Prof. 
Hengge, Düesseldorf, NRW, 
Germany [65]

Warren R. Heymann, MD
Professor of Medicine and 
Pediatrics, Head, Division of 
Dermatology, Robert Wood Johnson 
Medical School at Camden, 
University of Medicine & Dentistry 
of New Jersey, Camden, NJ [199]

Whitney A. High, MD, JD, MEng
Associate Professor, Department 
of Dermatology, University of 
Colorado Denver Health Sciences 
Center, Denver, CO [219, 227]

Chad Hivnor, MD
Associate Program Director, San 
Antonio Uniformed Services 
Health Education Consortium, San 
Antonio, TX [22]

Jonathan Hofmekler, BSc
Associate Researcher, Department 
of Dermatology, School of Medicine, 
Emory University, Atlanta, GA [235]

Ulrich Hohenleutner, MD 
Professor, Klinik und Poliklinik für 
Dermatologie, Universitätsklinikum 
Regensburg, Regensburg, Germany 
[239]

Steven M. Holland, MD 
Chief, Laboratory of Clinical 
Infectious Diseases, National 
Institute of Allergy and Infectious 
Diseases, National Institutes of 
Health, Bethesda, MD [30]

Golara Honari, MD
Attending Physician, Dermatology 
and Plastic Surgery Institute, 
Cleveland Clinic, Cleveland, OH, 
[211]

Herbert Hönigsmann, MD
Professor of Dermatology, 
Emeritus Chairman, Department of 
Dermatology, Medical University 
of Vienna, Vienna, Austria [32, 35, 
238]

Thomas J. Hornyak, MD, PhD
Investigator, Dermatology Branch, 
National Cancer Institute, National 
Institutes of Health, Bethesda, MD 
[73]

Alain Hovnanian, MD, PhD
Departments of Genetics and 
Dermatology, University René 
Descartes, Paris, France [51]

Chung-Hong Hu, MD
Department of Dermatology
University of Wisconsin
Madison, WI [25]

Linden Hu, MD
Associate Professor, Department of 
Medicine, School of Medicine, Tufts 
University, Boston, MA [187]

Sam T. Hwang, MD, PhD
Chair and Professor, Department 
of Dermatology, Medical College of 
Wisconsin, Milwaukee, WI [12]

Sherrif F. Ibrahim, MD, PhD
Procedural Dermatology Fellow, 
Department of Dermatology, 
University of California, San 
Francisco, San Francisco, CA [121]

Gabor Illei, MD, PhD, MHS
Head, Sjögren’s Syndrome 
Clinic, Molecular Physiology and 
Therapeutics Branch, National 
Institute of Dental and Craniofacial 
Research, National Institutes of 
Health, Bethesda, MD [161]

Alan D. Irvine, MD, FRCP, FRCPI
Consultant Dermatologist, 
Paediatric Dermatology, Our Lady’s 
Children’s Hospital, Dublin, Ireland 
[52]

Rim S. Ishak, MD
Department of Dermatology, 
American University of Beirut 
Medical Center, Beirut, Lebanon [203]

Peter H. Itin, MD 
Professor, Department of 
Dermatology, School of Medicine, 
University of Basel, Basel, 
Switzerland [131]

Satori Iwamoto, MD, PhD
Assistant Professor, Department 
of Dermatology and Skin Surgery, 
Boston University School of 
Medicine, Boston, MA [248]

Reza Jacob, MD 
Resident, Department of 
Dermatology, Boston University 
School of Medicine, Boston, MA [232]

Heidi T. Jacobe, MD, MSCS 
Assistant Professor, Department of 
Dermatology, University of Texas 
Southwestern Medical Center, 
Dallas, TX [64]

William D. James, MD
Paul R. Gross Professor, Department 
of Dermatology, School of Medicine, 
University of Pennsylvania, 
Philadelphia, PA [218]



xxiii

Contributors
Melinda Jen, MD
Pediatric Dermatology Fellow, 
Division of Pediatric and Adolescent 
Dermatology, Rady Children’s 
Hospital, University of California, 
San Diego, San Diego, CA [130]

Jens-Michael Jensen, MD
Department of Dermatology, 
Venereology and Allergy, University 
of Kiel, Kiel, Germany [47]

Richard Allen Johnson, MDCM
Assistant Professor, Department 
of Dermatology, Harvard Medical 
School, Boston, MA [105, 178, 179, 
198]

Timothy M. Johnson, MD 
Professor, Department of 
Dermatology, University of 
Michigan, Ann Arbor, MI [124]

Graham A. Johnston, MBChB, 
FRCP
Consultant, Department of 
Dermatology, Leicester Royal 
Infirmary, Leicester, Leicestershire, 
UK [150]

Marc A. Judson, MD
Professor of Medicine, Division 
of Pulmonary and Critical Care 
Medicine, Department of Medicine, 
Medical University of South 
Carolina, Charleston, SC [152]

Andrea A. Kalus, MD
Assistant Professor, Division 
of Dermatology, University of 
Washington School of Medicine, 
Seattle, WA [151]

Insoo Kang, MD
Associate Professor of Medicine, 
Department of Internal Medicine, 
Yale School of Medicine, Yale 
University, New Haven, CT [154]

Sewon Kang, MD
Noxell Professor and Chairman, 
Department of Dermatology, Johns 
Hopkins University School of 
Medicine, Baltimore, MD [217]

Allen P. Kaplan, MD
Clinical Professor, Department of 
Medicine, Medical University of 
South Carolina, Charleston, SC [38]

Julie K. Karen, MD
Clinical Assistant Professor, 
Department of Dermatology, New 
York University Langone School of 
Medicine, New York, NY [108]

Kenneth A. Katz, MD, MSc, 
MSCE
STD Control Officer and Senior 
Physician, Health and Human 
Services Agency, County of San 
Diego, San Diego, CA [200, 222]

Stephen I. Katz, MD, PhD
Fellow, American Academy of 
Dermatology, Schaumburg, IL; Past 
President, Society of Investigative 
Dermatology, Cleveland, OH; 
Director, National Institute of 
Arthritis and Musculoskeletal and 
Skin Diseases, National Institutes of 
Health, Bethesda, MD [61]

Masaoki Kawasumi, MD, PhD
Department of Medicine, Division 
of Dermatology, University of 
Washington, Seattle, WA [112]

Dean L. Kellogg, Jr., MD, PhD 
Professor, Department of Medicine, 
University of Texas Health Science 
Center, San Antonio, TX [93]

Francisco A. Kerdel, MD
Director, Dermatology Inpatient 
Unit, Department of Dermatology, 
University of Miami Hospital, 
Miami, FL [216]

Helmut Kerl, MD
Professor of Dermatology, 
Chairman Emeritus, Department of 
Dermatology, Medical University of 
Graz, Graz, Austria [117]

Jay S. Keystone, MD, 
MSc(CTM), FRCPC 
Professor, Department of Medicine, 
University of Toronto, Toronto, ON, 
Canada [207]

Abdul-Ghani Kibbi, MD,  
FAAD, FACP
Professor and Chair, Department of 
Dermatology, Faculty of Medicine, 
American University of Beirut, 
Beirut, Lebanon [6, 204]

Alexa B. Kimball, MD, MPH
Associate Professor, Department 
of Dermatology, Harvard Medical 
School, Boston, MA [16]

Reinhard Kirnbauer, MD
Associate Professor, Department 
of Dermatology, Division of 
Immunology, Allergy and Infectious 
Diseases (DIAID), Medical University 
of Vienna, Vienna, Austria [196]

John H. Klippel, MD
President and Chief Executive 
Officer, Arthritis Foundation, 
Atlanta, GA [170]

Robert Knobler, MD
Associate Professor, Department of 
Dermatology, Medical University of 
Vienna, Vienna, Austria [238]

Sandra R. Knowles, BScPhm
Lecturer, Faculty of Pharmacy, 
University of Toronto, Toronto, ON, 
Canada [41]

Christine J. Ko, MD
Associate Professor, Department 
of Dermatology, Yale School of 
Medicine, Yale University, New 
Haven, CT [66]

Manuel Koch, PhD
Associate Professor, Institute for 
Oral and Musculoskeletal Biology, 
Medical Faculty, Center for Dental 
Medicine, University of Cologne, 
Cologne, Germany [63]

Irene E. Kochevar, PhD 
Professor, Department of 
Dermatology, Harvard Medical 
School, Boston, MA [90]

Nellie Konnikov, MD 
Professor, Department of 
Dermatology, Boston University 
School of Medicine, Boston, MA [232]

Sandra A. Kopp, MD
Resident Physician, Department 
of Dermatology, Robert Wood 
Johnson Medical School at Camden, 
University of Medicine & Dentistry 
of New Jersey, Camden, NJ [199]

Kenneth H. Kraemer, MD
Chief, DNA Repair Section, 
Dermatology Branch, National 
Cancer Institute, Bethesda, MD  
[110, 139]

T. Krieg, MD
Department of Dermatology, 
University of Cologne, Cologne, 
Germany [63, 157]

Jean Krutmann, MD
Univ.- Professor Dr. med., Institut 
für Umweltmedizinische Forschung 
(IUF), Düsseldorf, NRW, Germany 
[90]

Roopal V. Kundu, MD
Assistant Professor, Department of 
Dermatology, Feinberg School of 
Medicine, Northwestern University, 
Chicago, IL [189]

Thomas S. Kupper, MD, FAAD
Thomas B. Fitzpatrick Professor, 
Department of Dermatology, 
Harvard Medical School, Boston, 
MA [11]



xxiv

Contributors

Razelle Kurzrock, MD, FACP
Chair and Professor, Investigational 
Cancer Therapeutics, MD Anderson 
Cancer Center, University of Texas, 
Houston, TX [32]

Helen J. Lachmann, MD, FRCP
Senior Lecturer/Honorary 
Consultant, National Amyloidosis 
Centre, University College London 
Medical School, London, UK [133]

Jeffrey N. Lackey, MD
Staff Dermatologist, Kimbrough 
Ambulatory Care Center, Fort 
George G. Meade, MD [213]

Jürgen Lademann, 
Prof. Dr. rer. nat. Dr.-Ing. habil.
Department of Dermatology, Center 
of Experimental and Applied 
Cutaneous Physiology (CCP), 
Charité - Universitätsmedizin 
Berlin, Berlin, Germany [215]

Jeffrey R. LaDuca, MD, PhD
Reflections Dermatology, 
Skaneateles, NY [226]

Jo Lambert, MD, PhD 
Professor, Department of 
Dermatology, Ghent University 
Hospital, Ghent, Belgium [75]

Michael Landthaler, MD
Department of Dermatology, 
University of Regensburg, 
Regensburg, Germany [239]

Sinéad M. Langan, MRCP,  
MSc, PhD
Visiting Scholar, Department 
of Dermatology, University of 
Pennsylvania, Philadelphia, PA [4]

Hilde Lapeere, MD, PhD
Department of Dermatology, 
University Hospital Ghent, Ghent, 
Belgium [75]

Anne Laumann, MBChB, 
MRCP(UK), FAAD
Associate Professor of Dermatology, 
Department of Dermatology, Feinberg 
School of Medicine, Northwestern 
University, Chicago, IL [101]

Stephan Lautenschlager, MD
Associate Professor, Outpatient 
Clinic of Dermatology & 
Venereology, City Hospital Triemli, 
Zürich, Switzerland [202]

Leslie P. Lawley, MD
Assistant Professor of Dermatology 
and Pediatrics, Department of 
Dermatology, School of Medicine, 
Emory University, Atlanta, GA [82]

Chyi-Chia Richard Lee, MD, PhD
Staff Clinician, Laboratory of 
Pathology, National Cancer 
Institute, National Institutes of 
Health, Bethesda, MD [134]

Delphine J. Lee, MD, PhD, 
FAAD
Dirks/Dougherty Laboratory 
for Cancer Research, Director, 
Department of Translational 
Immunology, John Wayne Cancer 
Institute, Santa Monica, CA [186]

Ken K. Lee, MD
Associate Professor, Department of
Dermatology, Director of 
Dermatologic Surgery, Oregon 
Health and Science University, 
Portland, OR [118]

Lela A. Lee, MD 
Professor, Departments of 
Dermatology and Medicine, School 
of Medicine, University of Colorado 
Denver, Denver, CO [37]

David J. Leffell, MD
David Paige Smith Professor 
of Dermatology and Surgery, 
Chief, Section of Dermatologic 
Surgery and Cutaneous Oncology 
Department of Dermatology, Yale 
School of Medicine, Yale University, 
New Haven, CT [113, 114, 115]

Kristin M. Leiferman, MD 
Professor, Department of 
Dermatology, University of Utah, 
Salt Lake City, UT [31, 36]

Yolanda M. Lenzy, MD, MPH
Clinical Dermatologist, Family 
Dermatology of Massachusetts, 
Brookline, MA [9]

Aimee L. Leonard, MD
Private Practice, New England 
Dermatology & Laser Center, 
Springfield, MA [253]

Donald Y.M. Leung, MD, PhD 
Professor, Department of Pediatrics, 
School of Medicine, University of 
Colorado Denver, Denver, CO [14]

Nikki A. Levin, MD, PhD
Associate Professor, Department of 
Medicine, Division of Dermatology, 
University of Massachusetts 
Medical School, Worcester, MA [5]

Ross M. Levy, MD
Attending Physician, Division of 
Dermatology, North Shore University 
Health System, Skokie, IL [127]

Bernadette Liegl-Atzwanger, 
MD
Institute of Pathology, Medical 
University Graz, Graz, Austria [125]

Henry W. Lim, MD
Chairman and C.S. Livingood 
Chair, Department of Dermatology, 
Henry Ford Hospital, Detroit, MI 
[92, 223]

Dan Lipsker, MD, PhD 
Professor, Department of 
Dermatology, Université de 
Strasbourg, Faculté de Médecine, 
Strasbourg, France [171]

Adam D. Lipworth, MD
Instructor, Department of 
Dermatology, Harvard Medical 
School, Harvard University, Boston, 
MA [178, 179]

Robert Listernick, MD 
Professor, Department of Pediatrics, 
Feinberg School of Medicine, 
Northwestern University, Chicago, 
IL [141]

Rosemarie Liu, MD
Private Practice Skin, Cancer Surgery 
Center Fairfax, VA [25]

Zhi Liu, PhD 
Professor, Department of 
Dermatology, University of North 
Carolina School of Medicine, Chapel 
Hill, NC [56]

Robert Loewe, MD
Associate Professor, Department of 
Dermatology, Medical University of 
Vienna, Vienna, Austria [162]

Anke S. Lonsdorf, MD
Department of Dermatology, 
University Hospital of Heidelberg, 
Heidelberg, Germany [12]

Mayra E. Lorenzo, MD, PhD
Instructor, Department of 
Dermatology, Harvard Medical 
School, Boston, MA [192]

Thomas A. Luger, MD
Professor and Chairman, 
Department of Dermatology, 
University of Münster, Münster, 
Germany [102]

Calum C. Lyon, MA, FRCP
Department of Dermatology, York 
Hospital, York, North Yorkshire, UK 
[96, 97]



xxv

Contributors
Catherine Maari, MD
Assistant Professor, Department 
of dermatology, University of 
Montreal, Montreal, QC, Canada  
[67]

Vandana Madkan, MD
Dermatologist, Center for Clinical 
Studies, Dermatological Association 
of Texas, Houston, TX [191]

Meera Mahalingam, MD, PhD, 
FRCPath
Professor of Dermatology and 
Pathology and Laboratory Medicine, 
Dermatopathology Section, 
Department of Dermatology, Boston 
University School of Medicine, 
Boston, MA [187]

Joelle M. Malek, MD
Chief Resident, Department of 
Dermatology, American University 
of Beirut Medical Center, Beirut, 
Lebanon [206]

Richard M. Marchell, MD
Assistant Professor, Department of 
Dermatology, Medical University of 
South Carolina, Charleston, SC [152]

Lynette J. Margesson, MD, 
FRCPC
Assistant Professor of Obstetrics 
and Gynecology and Medicine 
(Dermatology), Section of 
Dermatology, Department of 
Obstetrics and Gynecology, 
Dartmouth Medical School, 
Hanover, NH [78]

M. Peter Marinkovich, MD
Associate Professor, Department of 
Dermatology, Stanford University 
School of Medicine, Stanford, CA [62]

Adriana R. Marques, MD
National Institute of Allergy and 
Infectious Diseases, National 
Institutes of Health, Bethesda,  
MD [193]

Nadine Marrouche, MD
Department of Dermatology, 
American University of Beirut 
Medical Center, Beirut, Lebanon 
[201]

Erin F. Mathes, MD
Department of Dermatology, 
University of California, San 
Francisco, San Francisco, CA [126]

Theodora M. Mauro, MD
Service Chief, Dermatology, San 
Francisco VA Medical Center, San 
Francisco, CA [83]

Susannah E. McClain, MD
Resident, Department of 
Dermatology, University of 
Maryland Medical System, 
Baltimore, MD [226]

John A. McGrath, MD, FRCP 
Professor, St John’s Institute of 
Dermatology, Guy’s Campus, King’s 
College London, London, UK [8]

W. H. Irwin McLean, FRSE, 
FMedSci
Dermatology and Genetic Medicine 
University of Dundee, Dundee, UK [8]

Darius R. Mehregan, MD
Associate Professor and Hermann 
Pinkus Chair, Department of 
Dermatology, Wayne State 
University, Detroit, MI [34]

David A. Mehregan, MD
Associate Professor, Department of 
Dermatology, School of Medicine, 
Wayne State University, Detroit,  
MI [34]

Atul B. Mehta, MD, FRCP, 
FRCPath 
Professor, Department of 
Haematology, Royal Free Hospital, 
University College London School 
of Medicine, London, UK [136]

Natalia Mendoza, MD, MS
Assistant Professor, Department 
of Research and Dermatology, 
Universidad El Bosque, Bogotá, 
Colombia [191]

Peter A. Merkel, MD, MPH
Professor of Medicine, Section 
of Rheumatology, Clinical 
Epidemiology Unit, Boston 
University School of Medicine, 
Boston, MA [164]

Martin C. Mihm, MD, FACP
Director, Melanoma Program 
in Dermatology, Department 
of Dermatology, Brigham and 
Women’s Hospital, Boston, MA  
[6, 124]

Lloyd S. Miller, MD, PhD
Assistant Professor, Division 
of Dermatology, David Geffen 
School of Medicine, University 
of California, Los Angeles, Los 
Angeles, CA [10]

Stanley J. Miller, MD
Associate Professor, Departments of 
Dermatology and Otolaryngology-
Head and Neck Surgery, Johns 
Hopkins Hospital, Baltimore, MD [46]

Daniel Mimouni, MD
Senior Lecturer, Department of 
Dermatology, Beilinson Campus, 
Rabin Medical Center, Petah-Tikva, 
Israel [55]

Julia S. Minocha, MD
Clinical Research Fellow, Department 
of Dermatology, Feinberg School of 
Medicine, Northwestern University, 
Chicago, IL [69]

Paradi Mirmirani, MD
Department of Dermatology, The 
Permanente Medical Group, Vallejo, 
CA [87]

Robert L. Modlin, MD
Klein Professor of Dermatology, 
and Professor of Microbiology, 
Immunology and Molecular 
Genetics, Department of Medicine, 
David Geffen School of Medicine, 
University of California, Los 
Angeles, Los Angeles, CA [10, 186]

P. Moinzadeh, MD
Department of Dermatology, 
University of Cologne, Cologne, 
Germany [157]

Paul A. Monach, MD, PhD
Assistant Professor, Department of 
Medicine, Section of Rheumatology, 
Vasculitis Center, Boston University 
School of Medicine, Boston, MA [164]

Megan M. Moore, MD
Department of Dermatology, The 
Permanente Medical Group, Walnut 
Creek, CA [220]

Rebecca J. Morris, PhD 
Professor, Laboratory of Stem Cells 
and Cancer, The Hormel Institute, 
University of Minnesota, Austin, 
MN [45]

L. Katie Morrison, MD
Department of Dermatology, 
University of Texas Health Sciences 
Center, Houston, TX [191]

Nico Mousdicas, MBChB, MD 
Associate Professor, Department of 
Dermatology, Indiana University, 
Indianapolis, IN [177]

Ulrich Mrowietz, MD
Associate Professor, Psoriasis 
Center, Department of Dermatology, 
Campus Kiel, University Medical 
Center Schleswig-Holstein, Kiel, 
Germany [21]



xxvi

Contributors

Colin S. Munro, MD, FRCP (Glasg) 
Professor, Alan Lyell Centre for 
Dermatology, Southern General 
Hospital, Glasgow, UK [50]

George F. Murphy, MD
Professor of Pathology, Harvard 
Medical School Director, Program in 
Dermatopathology, Brigham  
and Women’s Hospital, Boston  
MA [6]

Haley Naik, MD
Department of Dermatology, 
Massachusetts General Hospital, 
Boston, MA [105]

Amanda M. Nelson, PhD
Department of Dermatology, 
College of Medicine, The 
Pennsylvania State University, 
Hershey, PA [79]

Isaac M. Neuhaus, MD
Assistant Professor, Department 
of Dermatology, University of 
California, San Francisco, San 
Francisco, CA [121]

Paul Nghiem, MD, PhD
Associate Professor, Departments 
of Medicine and Dermatology, 
University of Washington, Seattle, 
WA [112, 120]

Gerhard J. Nohynek,  
PhD, DABT
Scientific Director, Worldwide Safety 
Department, L’Oreal R&D, Asnières, 
France [215]

David A. Norris, MD
Professor and Chairman, 
Department of Dermatology, School 
of Medicine, University of Colorado 
Denver, Denver, CO [74]

Scott A. Norton, MD,  
MPH, MSc
Professor of Dermatology, Division 
of Dermatology, Department of 
Medicine, Georgetown University 
Hospital, Washington, DC [183, 
213]

Lillian Odo, MD
Associate Professor, Department  
of Dermatology, University of  
Santo Amaro, São Paulo, SP, Brazil 
[100]

John E. Olerud, MD 
Professor, Medicine, Division 
of Dermatology, University of 
Washington, Seattle, WA [151]

Katia Ongenae, MD, PhD 
Professor, Department of 
Dermatology, University Hospital 
Ghent, Ghent, Belgium [75]

Grainne M. O’Regan, MRCPI
Department of Paediatric 
Dermatology, Our Lady’s Children’s 
Hospital, Dublin, Ireland [52]

Anthony E. Oro, MD, PhD
Associate Professor, Program 
in Epithelial Biology, School of 
Medicine, Stanford University, 
Stanford, CA [116]

Catherine H. Orteu, MBBS, BSc, 
MD, FRCP
Consultant Dermatologist, 
Department of Dermatology, Royal 
Free Hospital, London, UK [136]

Nina Otberg, MD
Hair Clinic, Skin and Laser Center 
Berlin, Potsdam, Germany [88]

Michael N. Oxman, MD 
Professor of Medicine and 
Pathology, University Of California, 
San Diego, San Diego, CA [194]

Amy S. Paller, MD
Walter J. Hamlin Professor and 
Chair of Dermatology, Professor 
of Pediatrics, Feinberg School of 
Medicine, Northwestern University, 
Chicago, IL [143]

Hee-Young Park, PhD
Associate Professor, Department 
of Dermatology, Boston University 
School of Medicine, Boston, MA [72]

Sareeta R.S. Parker, MD
Associate Clinical Professor, 
Department of Dermatology, School 
of Medicine, Emory University, 
Atlanta, GA [82]

Anisha B. Patel, MD
Resident, Department of Dermatology, 
Oregon Health & Science University, 
Portland, OR [168]

Tejesh S. Patel, MBBS (Lon), 
BSc (Hons)
Dermatology Resident, 
Department of Medicine, Division 
of Dermatology, University of 
Tennessee Health Science Center, 
Memphis, TN [103]

Aimee S. Payne, MD, PhD
Assistant Professor, Department 
of Dermatology, University of 
Pennsylvania, Philadelphia, PA  
[53, 54]

Andrea L. Pearson, MD
Resident Physician, Department 
of Dermatology, University of 
Massachusetts Medical School, 
Worcester, MA [192]

Michelle T. Pelle, MD
Attending Physician, Department of 
Medicine, Scripps Mercy Hospital, 
San Diego, CA [81]

Brent E. Pennington, MD
Nashville Skin & Cancer, Nashville, 
TN [242]

Margot S. Peters, MD
Department of Dermatology, Mayo 
Clinic, Rochester, MN [36]

Julia S. Pettersen, MD
Department of Dermatology,  
Yale School of Medicine  
New Haven, CT [115]

Peter Petzelbauer, MD
Professor of Microvascular Research, 
Department of Dermatology, 
Medical University of Vienna, 
Vienna, Austria [162]

Tania J. Phillips, MD, FRCP, 
FRCPC
Professor of Dermatology,
Department of Dermatology,
Boston University School of Medicine,
Boston, MA [100]

Gérald E. Piérard, MD, PhD
Chief, Dermatopathology Service, 
Department of Dermatology, 
University Hospital of Liège, Liège, 
Belgium [94]

Claudine Piérard-Franchimont, 
MD, PhD 
Professor, Department of 
Dermatopathology, University 
Hospital of Liège, Liège, Belgium [94]

Warren W. Piette, MD 
Chair, Division of Dermatology, 
John H. Stroger Jr. Hospital of Cook 
County, Chicago, IL [144, 160]

Caroline Piggott, MD
Resident, Department of 
Dermatology, University of 
California, San Diego, San Diego, 
CA [195]

Bianca Maria Piraccini, MD, PhD
Researcher, Department of 
Dermatology, University of Bologna, 
Bologna, Italy [89]



xxvii

Contributors
Mark R. Pittelkow, MD 
Professor, Departments of 
Dermatology and Biochemistry and 
Molecular Biology, Mayo Clinic 
College of Medicine, Mayo Medical 
School, Rochester, MN [26, 27, 158]

Jordan S. Pober, MD, PhD
Professor and Vice Chair, 
Department of Immunobiology, Yale 
School of Medicine, Yale University, 
New Haven, CT [162]

Brian P. Pollack, MD, PhD
Assistant Professor of Dermatology 
and Pathology/Laboratory 
Medicine, Emory University, 
Winship Cancer Institute and the 
Atlanta VA Medical Center, Atlanta, 
GA [237]

Miriam Keltz Pomeranz, MD
Clinical Assistant Professor, 
Department of Dermatology, New 
York University School of Medicine, 
New York, NY [108]

Frank C. Powell, FRCPI, FAAD
Associate Professor, Department of 
Dermatology, University College 
Dublin, Dublin, Ireland [33]

Julie Powell, MD, FRCPC
Associate Clinical Professor, and 
Director of Pediatric Dermatology, 
Department of Pediatrics, Division 
of Dermatology, CHU Sainte-Justine 
University of Montreal, Montreal, 
QC, Canada [67]

Jennifer G. Powers, MD
Resident, Department of 
Dermatology, Boston University 
School of Medicine, Boston, MA [100]

Julie S. Prendiville, MB, FRCPC
Clinical Professor, Department of 
Pediatrics, University of British 
Columbia, Vancouver, British 
Columbia, Canada [44]

Howard B. Pride, MD
Associate, Departments of 
Dermatology and Pediatrics, 
Geisinger Medical Center, Danville, 
PA [106]

Ehrhardt Proksch, MD, PhD 
Professor, Department of 
Dermatology, University of Kiel, 
Kiel, Germany [47]

Pascale Quatresooz, MD, PhD
Lecturer Senior Registrar, 
Department of Dermatopathology, 
University Hospital of Liège, Liège, 
Belgium [94]

Caroline L. Rao, MD
Assistant Professor, Department 
of Dermatology, Duke University, 
Durham, NC [58]

Thomas H. Rea, MD
Emeritus Professor, Department 
of Dermatology, Keck School of 
Medicine, University of Southern 
California, Los Angeles, CA [186]

Kavitha K. Reddy, MD
Resident, Department of 
Dermatology, Boston University 
School of Medicine, Boston, MA [9]

Thomas E. Redelmeier, MD
Dermatology Department
Charite Hospital/Humboldt 
University, Berlin, Berlin, Germany 
[215]

Arthur R. Rhodes, MD, MPH 
Professor, Department of 
Dermatology, Rush Medical College, 
Rush University, Chicago, IL [122]

Stephen K. Richardson, MD
Clinical Assistant Professor, 
Department of Dermatology, 
Florida State College of Medicine, 
Tallahassee, FL [234]

Evan Rieder, MD
Department of Psychiatry, New York 
University School of Medicine, New 
York, NY [104]

Maureen Rogers, MBBS, FACD
Emeritus Consultant, Department 
of Dermatology, Royal Alexandra 
Hospital for Children, Sydney, 
Australia [87]

Thomas E. Rohrer, MD
Clinical Associate Professor of 
Dermatology, Brown University, 
Alpert School of Medicine, 
Providence, RI [243]

Arash Ronaghy, MD, PhD
Research Associate, Department 
of Dermatology, Duke University, 
Durham, NC [61]

Ted Rosen, MD 
Professor, Department of 
Dermatology, Baylor College of 
Medicine, Houston, TX [205]

Marti J. Rothe, MD
Associate Professor of Dermatology, 
Department of Dermatology, 
University of Connecticut Health 
Center, Farmington, CT [23]

Jean-Claude Roujeau, MD
Department of Dermatology
Hôpital Henri Mondor
Université Paris XII Créteil
Paris, France [39, 40]

Anne H. Rowley, MD 
Professor, Departments of 
Pediatrics, and Microbiology—
Immunology, Feinberg School of 
Medicine, Northwestern University, 
Chicago, IL [167]

Thomas M. Rünger, MD, PhD
Professor of Dermatology and 
Pathology, Department of 
Dermatology, Boston University 
School of Medicine, Boston, MA 
[110, 139]

William A. Rutala, BS, MS, PhD, 
MPH 
Professor, Department of Medicine, 
University of North Carolina, 
Chapel Hill, NC [180]

Thomas Ruzicka, Prof. Dr. med. 
Dr. h.c.
Head and Professor, Department 
of Dermatolgy and Allergology, 
Ludwig Maximilian University, 
Munich, Germany [24]

Arturo P. Saavedra, MD, PhD, 
MBA
Assistant Professor, Department 
of Dermatology, Harvard Medical 
School, Boston, MA [178, 179, 198]

Joni G. Sago, MD
Dermatology Associates of 
Kingsport, Kingsport, TN [225]

Raul D. Santos, MD, PhD
Director, Lipid Clinic, Heart 
Institute (InCor), University of São 
Paulo Medical School Hospital, São 
Paulo, Brazil [135]

Jean-Hilaire Saurat, MD 
Professor, Swiss Center for 
Human Applied Toxicology, 
University Medical Center, Geneva, 
Switzerland [228]

Stephanie Saxton-Daniels, MD
Department of Dermatology, The 
University of Texas Southwestern 
Medical Center, Dallas, TX [64]

Ernst J. Schaefer, MD
Senior Scientist and Director
Lipid Metabolism Laboratory 
Jean Mayer USDA HNRCA at Tufts 
University, Boston, MA [135]



xxviii

Contributors

Hans Schaefer, PhD 
Professor, Retired [215]

Mark Jordan Scharf, MD
Clinical Professor of Medicine, 
Division of Dermatology, University 
of Massachusetts Medical School, 
Worcester, MA [209]

Stefan M. Schieke, MD
Department of Dermatology, Boston 
University School of Medicine, 
Boston, MA [188]

Bethanee J. Schlosser, MD, PhD
Assistant Professor, Department of 
Dermatology, Feinberg School of 
Medicine, Northwestern University, 
Chicago, IL [69]

Kenneth E. Schmader, MD
Professor and Chief, Department 
of Medicine-Geriatrics, Division of 
Geriatrics, Duke University Medical 
School, Durham, NC [194]

Holger Schmid, MD, MSc PD
Department of Internal Medicine, 
Ludwig Maximilian University, 
Munich, Germany [169]

Steven K. Schmitt, MD
Head, Section of Bone and 
Joint Infections, Department of 
Infectious Disease, Cleveland Clinic, 
Cleveland, OH [230]

Robert A. Schwartz, MD, MPH
Professor and Head, Department of 
Dermatology, New Jersey Medical 
School, Newark, NJ [210]

Aisha Sethi, MD
Assistant Professor, Department of 
Dermatology, University of Chicago, 
Chicago, IL [184]

Jerry Shapiro, MD, FRCPC, 
FAAD
Clinical Professor, Department of 
Dermatology and Skin Science, 
University of British Columbia, 
Vancouver, Canada [88]

Neil H. Shear, MD, FRCPC 
Professor, Department of 
Dermatology & Pharmacology, 
University of Toronto, Toronto, ON, 
Canada [41]

Jessica M. Sheehan, MD
Mohs Surgeon and Dermatologist, 
Northshore Center for Medical 
Aesthetics, Northbrook, IL [243]

Robert L. Sheridan, MD
Associate Professor, Department of 
Surgery, Harvard Medical School, 
Boston, MA [95]

Jeff K. Shornick, MD, MHA
Private Practice [59]

Robert Sidbury, MD, MPH
Associate Professor, Department of 
Pediatrics, Division of Dermatology, 
Seattle Children’s Hospital, Seattle, 
WA [221]

Nicholas R. Snavely, MD
Department of Dermatology
Oregon Health & Science University
Portland, OR [118]

Arthur J. Sober, MD 
Professor, Department of 
Dermatology, Harvard Medical 
School, Boston, MA [122, 124]

Richard D. Sontheimer, MD 
Professor, Department of 
Dermatology, University of Utah 
School of Medicine, Salt Lake City, 
UT [155, 156]

Apra Sood, MD
Associate Staff, Department of 
Dermatology, Cleveland Clinic, 
Cleveland, OH [48, 211, 212]

Nicholas A. Soter, MD
Professor of Dermatology, Ronald 
O. Perelman Department of 
Dermatology, New York University 
School of Medicine, New York, NY 
[163]

Richard A. Spritz, MD
Director, Human Medical Genetics 
Program, School of Medicine, 
University of Colorado Denver, 
Aurora, CO [74]

Divya Srivastava, MD
Assistant Professor, Department of 
Dermatology, University of Texas 
Southwestern Medical Center, 
Dallas, TX [119]

John R. Stanley, MD 
Professor, Department of 
Dermatology, University of 
Pennsylvania School of Medicine, 
Philadelphia, PA [54]

William G. Stebbins, MD
Department of Dermatology, Laser 
and Skin Surgery Center of Indiana, 
Carmel, IN [253]

Christopher J. Steen, MD
Private Practice, Portland, ME [210]

Martin Steinhoff, MD, PhD
Full Professor, Department of 
Dermatology, University of 
California, San Francisco, San 
Francisco, CA [102]

Wolfram Sterry, Prof. Dr.
Professor and Chairman, 
Department of Dermatology, 
Venereology and Allergology, 
Charité Universitätsmedizin Berlin, 
Berlin, Germany [145]

Georg Stingl, MD 
Professor, Department of 
Dermatology, Division of 
Immunology, Allergy and Infectious 
Diseases, Medical University of 
Vienna, Vienna, Austria [10]

Stephen P. Stone, MD 
Professor, Division of Dermatology, 
Southern Illinois University School 
of Medicine, Springfield, IL [153]

Bruce E. Strober, MD, PhD
Assistant Professor, Ronald 
O. Perelman Department of 
Dermatology, New York University 
School of Medicine, New York, NY 
[214, 220]

Kathryn N. Suh, MD
Assistant Professor, Medicine and 
Pediatrics, University of Ottawa, 
Ottawa, ON, Canada [207]

Tung-Tien Sun, PhD
Professor, Departments of Cell 
Biology, Pharmacology and Urology, 
School of Medicine, New York 
University, New York, NY [46]

Neil A. Swanson, MD 
Professor and Chair, Department of 
Dermatology, Oregon Health and 
Science University Portland, OR 
[118]

Susan M. Sweeney, MD
Assistant Professor, Division 
of Dermatology, University of 
Massachusetts Medical School, 
Worcester, MA [192]

Virginia P. Sybert, MD
Clinical Professor, Department 
of Medicine, Division of Medical 
Genetics, University of Washington 
School of Medicine, Seattle, WA 
[142]

Rolf-Markus Szeimies, MD, PhD
Professor and Chairman, 
Department of Dermatology 
and Allergology, Klinikum Vest 
Academic Teaching Hospital, 
Recklinghausen, Germany [238]



xxix

Contributors
Moyses Szklo, MD, MPH, DrPH 
Professor, Departments of 
Epidemiology and Medicine, Johns 
Hopkins Schools of Public Health 
and Medicine, Baltimore, MD [2]

Jean Y. Tang, MD, PhD
Assistant Professor, Dermatology, 
Stanford University, Redwood City, 
CA [116]

Elizabeth L. Tanzi, MD
Co-Director, Washington Institute 
of Dermatologic Laser Surgery, 
Washington, DC [251]

Francisco A. Tausk, MD 
Professor, Department of 
Dermatology, University of 
Rochester, Rochester, NY [104]

Charles R. Taylor, MD
Associate Professor, Department 
of Dermatology, Harvard Medical 
School, Boston, MA [90]

James S. Taylor, MD, FAAD
Consultant Dermatologist, 
Department of Dermatology, 
Dermatology and Plastic Surgery 
Institute, Cleveland Clinic, 
Cleveland, OH [48, 211, 212]

R. Stan Taylor, MD 
Professor, Department of 
Dermatology, University of Texas 
Southwestern, Dallas, TX [119]

Andrew R. Tegeder, MS
Division of Dermatology, University 
of Washington School of Medicine, 
Seattle, WA [120]

Michael D. Tharp, MD
The Clark W. Finnerud, MD 
Professor and Chair, Department 
of Dermatology, Rush University 
Medical Center, Chicago, IL [149]

Diane M. Thiboutot, MD 
Professor, Department of 
Dermatology, College of Medicine, 
The Pennsylvania State University, 
Hershey, PA [79, 80]

Bruce H. Thiers, MD
Professor and Chairman, 
Department of Dermatology and 
Dermatologic Surgery, Medical 
University of South Carolina, 
Charleston, SC [152]

Valencia D. Thomas, MD
Assistant Professor, Department 
of Dermatology, Section of 
Dermatologic Surgery & Cutaneous 
Oncology, Yale University School of 
Medicine, New Haven, CT [118]

Wynnis Tom, MD
Assistant Professor, Departments 
of Pediatrics and Medicine 
(Dermatology), University of 
California, San Diego, San Diego, 
CA [195]

Kenneth J. Tomecki, MD
Vice Chairman, Department of 
Dermatology, Cleveland Clinic, 
Cleveland, OH [230]

Antonella Tosti, MD 
Professor, Department of 
Dermatology & Cutaneous 
Surgery, Miller School of Medicine, 
University of Miami, Miami, FL [89]

Franz Trautinger, MD
Professor and Head, Department 
of Dermatology and Venereology, 
Landesklinikum St. Poelten St. 
Poelten, Austria [35]

Jeffrey B. Travers, MD, PhD
Professor of Dermatology, 
Pharmacology and Toxicology, 
Departments of Dermatology, 
Pharmacology and Toxicology, 
Indiana University School of 
Medicine, Indianapolis, IN [177]

Hensin Tsao, MD, PhD
Associate Professor, Department 
of Dermatology, Harvard Medical 
School, Boston, MA [124]

Fragkiski Tsatsou, MD,  
MSc, BSc
Dermatology Resident, Departments 
of Dermatology, Venereology, 
Allergology and Immunology, 
Dessau Medical Center, Dessau, 
Germany [85]

Erwin Tschachler, MD
Professor of Dermatology and 
Venereology, Department of 
Dermatology, Medical University of 
Vienna, Vienna, Austria [128, 197]

Margaret A. Tucker, MD
Director, Human Genetics Program, 
Division of Cancer Epidemiology 
and Genetics, National Cancer 
Institute, Bethesda, MD [123]

Stephen Tyring, MD, PhD
Clinical Professor, Department of 
Dermatology, University of Texas 
Health Science Center, Houston, TX 
[191]

Selma Ugurel, MD 
Professor, Department of 
Dermatology, University of 
Würzburg, Würzburg, Germany 
[125]

Lily Changchien Uihlein,  
MD, JD
Resident, Department of 
Dermatology, Harvard Medical 
School, Boston, MA [198]

Jouni Uitto, MD, PhD
Professor and Chair, Department 
of Dermatology and Cutaneous 
Biology, Jefferson Medical College, 
Philadelphia, PA [63]

Mark A. Unger, MD, CCFP
Private Practice, Toronto, ON, 
Canada [256]

Robin H. Unger, MD
Clinical Professor, Department of 
Dermatology, Mount Sinai School of  
Medicine, New York, NY [256]

Walter P. Unger, MD
Clinical Professor, Department of 
Dermatology, Mt. Sinai School of 
Medicine, New York, NY [256]

Anders Vahlquist, MD, PhD 
Professor, Department of Medical  
Sciences, Uppsala University, 
Uppsala, Sweden [228]

Isabel C. Valencia, MD
Dermatopathology, Dermpath 
Diagnostics Bay Area, Tampa,  
FL [216]

L. Valeyrie-Allanore, MD
Department of Dermatology, 
Université Paris XII, Cedex, France 
[40]

Nanja van Geel, MD, PhD 
Professor, Department of 
Dermatology, Ghent University 
Hospital, Ghent, Belgium [75]

Mireille Van Gele, PhD
Department of Dermatology, Ghent 
University Hospital, Ghent, Belgium 
[75]

Maurice A.M. van Steensel, 
MD, PhD 
Professor, Dermatology, Maastricht 
University Medical Center, 
Maastricht, The Netherlands [50]

Travis W. Vandergriff, MD
Chief Resident, Department of 
Dermatology, University of Texas 
Southwestern Medical Center, 
Dallas, TX [91]

Evelien Verhaeghe, MD
Department of Dermatology, Ghent 
University Hospital, Ghent, Belgium 
[75]



xxx

Contributors

Miikka Vikkula, MD, PhD
Maitre de Recherces du F.N.R.S.
Human Molecular Genetics (GEHU) 
Christian de Duve Institute, 
Université catholique de Louvain, 
Brussels, Belgium [172]

John J. Voorhees, MD, FRCP 
Professor, Department of 
Dermatology, University of 
Michigan, Ann Arbor, MI [217]

Justin J. Vujevich, MD
Director, Mohs Surgery, Vujevich 
Dermatology Associates, PC, 
Pittsburgh, PA [246]

Daniel Wallach, MD
Senior Lecturer, Department of 
Dermatology, Hôpital Tarnier-
Cochin, Paris, France [33]

David J. Weber, MD, MPH 
Professor of Medicine, Pediatrics, and 
Epidemiology, University of North 
Carolina, Chapel Hill, NC [180]

Roger H. Weenig, MD, MPH
Adjunct Assistant Professor, 
Department of Dermatology, 
University of Minnesota, 
Minneapolis, MN [158]

Arnold N. Weinberg, MD 
Professor, Infectious Disease Unit, 
Department of Medicine, Harvard 
Medical School, Boston, MA  
[178, 179]

Martin A. Weinstock, MD, PhD 
Professor, Departments of 
Dermatology and Community 
Health, Brown University, 
Providence, RI [1]

Elliot T. Weiss, MD
Laser & Skin Surgery Center of New 
York, New York and Southampton, 
NY [252]

Margaret A. Weiss, MD
Department of Dermatology
Johns Hopkins University School of 
Medicine, Baltimore, MD [249]

Robert A. Weiss, MD
Associate Professor, Department 
of Dermatology, Johns Hopkins 
University School of Medicine, 
Baltimore, MD [249]

Victoria P. Werth, MD 
Professor, Department of 
Dermatology, University of 
Pennsylvania School of Medicine, 
Philadelphia, PA [224]

Lucile E. White, MD
Pearland Dermatology and 
DermSurgery Associates, The 
Methodist Hospital, Houston, TX 
[127]

Hywel C. Williams, MSc,  
PhD, FRCP
Professor of Dermato-Epidemiology, 
Centre of Evidence-Based 
Dermatology, University of 
Nottingham, Nottingham, UK [4]

Ifor R. Williams, MD, PhD
Associate Professor, Department 
of Pathology, School of Medicine, 
Emory University, Atlanta, GA [11]

Lynn D. Wilson, MD, MPH
Professor, Vice Chairman and 
Clinical Director, Therapeutic 
Radiology, Yale School of medicine, 
Yale University, New Haven, CT [240]

Karen Wiss, MD
Professor, Department of Medicine 
(Dermatology) and Pediatrics, 
University of Massachusetts 
Medical School, Worcester, MA [192]

Klaus Wolff, MD, FRCP
Professor of Dermatology, 
Chairman Emeritus, Department of 
Dermatology, Medical University of 
Vienna, Vienna, Austria [6]

Stephen E. Wolverton, MD
Theodore Arlook Professor of 
Clinical Dermatology, Department 
of Dermatology, Indiana University 
School of Medicine, Indianapolis, 
IN [236]

Sook-Bin Woo, DMD
Associate Professor, Department 
of Oral Medicine, Infection and 
Immunology, Harvard School of 
Dental Medicine, Boston, MA [76]

Gary S. Wood, MD
Johnson Professor and Chairman, 
Department of Dermatology, 
University of Wisconsin School 
of Medicine and Public Health, 
Madison, WI [25, 146]

Robert A. Wood, MD 
Professor, Department of Pediatrics, 
Johns Hopkins University School  
of Medicine, Baltimore, MD [229]

David T. Woodley, MD 
Professor, Department of 
Dermatology, The Keck School of 
Medicine, University of Southern 
California, Los Angeles, CA [60]

Sophie M. Worobec, MD, FAAD
Associate Professor, Department 
of Dermatology, Chicago School 
of Medicine, University of Illinois, 
Chicago, IL [70]

Mina Yaar, MD 
Professor, Department of 
Dermatology, Boston University 
School of Medicine, Boston, MA  
[72, 109]

Albert C. Yan, MD
Associate Professor, Departments 
of Pediatrics and Dermatology, 
School of Medicine, University of 
Pennsylvania, Philadelphia, PA 
[130]

Kim B. Yancey, MD
Professor and Chair, Department of 
Dermatology, University of Texas 
Southwestern Medical Center, 
Dallas, TX [57]

Gil Yosipovitch, MD 
Professor, Department of 
Dermatology, Wake Forest 
University School of Medicine, 
Winston Salem, NC [103]

Andrea L. Zaenglein, MD
Associate Professor, Departments of 
Dermatology and Pediatrics, Penn 
State Milton S. Hershey Medical 
Center, Hershey, PA [80]

Mozheh Zamiri, BSc (Hons), 
MBChB, MRCP, MD
Specialist Registrar, Alan Lyell 
Centre for Dermatology, Southern 
General Hospital, Glasgow, Scotland 
[50]

Christos C. Zouboulis, MD, PhD
Professor and Director, Departments 
of Dermatology, Venereology, 
Allergology and Immunology, 
Dessau Medical Center, Dessau, 
Germany [85, 166]

Kathryn A. Zug, MD 
Professor, Section of Dermatology, 
Dartmouth Medical School, 
Hanover, NH [13]

Melanie Kingsley, MD
Assistant Professor of Dermatology, 
Director of Cosmetic Dermatology 
and Laser Surgery, Department of 
Dermatology, Indiana University 
School of Medicine, Indianapolis, 
IN [243]



PREFACE

New knowledge drives medical progress and improves 
patient care. The rapid growth of this knowledge in 
skin diseases and skin biology makes publication of 
the eighth edition of Fitzpatrick’s Dermatology in General 
Medicine (DIGM) particularly timely. Forty years 
ago, the first edition of “Fitz” was a critical textbook 
devoted to providing a comprehensive knowledge 
of dermatology. The relevance of dermatology to 
general medicine and the basic science foundations 
of the specialty were defining elements of the new 
text. This edition, more than ever, reinforces those 
earlier goals and is designed to be easily accessible 
to those interested in the clinical and basic science of 
dermatology. This reference text also highlights the 
relevance of dermatology to general internal medicine 
and other disciplines of medicine and surgery. It is 
written for experienced clinicians and skin biologists 
worldwide as well as for those in training.

The online edition adds further textual and 
illustrative detail to almost all chapters and provides 
extensive and robust literature citations, many with 
online links, which are especially useful for those who 
seek an in-depth understanding of a particular topic. 
The accompanying CD-ROM contains the figures from 
the print edition in an easily downloaded format for 
slide production.

Because of the explosion of new knowledge relevant 
to dermatology and cutaneous biology, chapters have 
been extensively revised and new chapters have been 

added on global dermatologic health, ethnic, and racial 
considerations for normal and diseased skin, and stem 
cell science. Medical and surgical therapeutics sections 
have been greatly expanded to reflect the increased 
importance of procedural dermatology.

Twenty percent of the chapters have new authorship, 
drawing from expertise around the world. These 
authors provide new perspectives and guarantee that 
the content of the book remains fresh and vital.

Schematic diagrams of clinical and basic science 
mechanisms and clinical care algorithms have been 
revised to allow rapid intuitive guidance while retaining 
accuracy and critical detail. This edition is enhanced with 
additional clinical figures and new tables that permit a 
“quick look” at key points in each chapter. Finally, the 
Parts of the book are designated with different colors, 
thus allowing the reader to easily find sections of interest.

Validated, well-synthesized, and critically interpreted 
information is essential to improve the care of patients, 
to prevent skin disease, and to advance cutaneous 
biology. The current editors of DIGM have striven to 
fulfill these goals of the original text.

Lowell A. Goldsmith
Stephen I. Katz
Barbara A. Gilchrest
Amy S. Paller
David J. Leffell
Klaus Wolff
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General Considerations

PART1Introduction

Chapter 1  ::  �The Epidemiology and Burden 
of Skin Disease

	 ::	� Martin A. Weinstock & 
Mary-Margaret Chren

Scientists in health-related fields focus on phenomena 
at different levels. For laboratory scientists, the focus 
is at the molecular, cellular, or organ system level; for 
clinical scientists, the focus is on the patient; and for 
public health practitioners, the focus is on the popula-
tion. Epidemiology is the basic science of public health.

Epidemiology has many subdivisions and offshoots. 
Often the epidemiology of a disease in a clinical review 
refers primarily to its frequency and distribution in the 
population and estimates of its morbidity and mortal-
ity. These data are derived by descriptive epidemiol-
ogy. Case-control, cohort, and cross-sectional studies 
may seek to identify risk factors and causes of disease 
and form the core of analytical epidemiology. Evalu-
ations of public health interventions (experimental 
epidemiology) constitute the third major branch of 
classic epidemiology. The basic principles of epide-
miology have found broad application in many areas, 
including understanding the public health implica-
tions of naturally occurring and synthetic compounds 
(molecular epidemiology), the complex interactions of 
genetic and environmental factors in disease (genetic 
epidemiology), the formulation of better diagnostic 
and treatment strategies for patients based on avail-
able evidence (clinical epidemiology), and the struc-
turing of health care delivery for better outcomes and 
greater efficiency (health services research). The reader 
is referred to other sources for a more detailed discus-
sion of various topics in dermatoepidemiology.1–3

TYPES OF  
EPIDEMIOLOGIC STUDIES

Three of the many types of epidemiologic studies are 
mentioned here because of their prominence in epide-
miologic research. The randomized, controlled trial is 
a particularly rigorous type of study appropriate to the 
evaluation of public health interventions. In general, 
the intervention is performed on a random sample of 
the study population, and the entire study population 
is then observed for the occurrence of the outcome 
in question. The random assignment of intervention 
allows the more rigorous application of many statisti-
cal techniques and reduces the potential for bias. Elim-
ination of biases permits these studies to evaluate the 
efficacy and impact of an intervention more accurately 
than trials that do not assign the intervention ran-
domly. Standards for reporting have been published4 
(http://www.consort-statement.org, accessed Jul 7, 
2010) and adopted by leading dermatology journals to 
improve assessment of their validity and their use in 
subsequent systematic reviews5 (see Chapter 2).

When evaluating risk factors for disease, it is fre-
quently impossible to assign the risk factor randomly. 
Hence, inference is based on observational studies. 
In classical cohort studies, a group with exposure to 
the risk factor and a group without are chosen and 
observed over time. Occurrences of the study outcome 

http://www.consort-statement.org
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are counted and compared between groups. Although 
more vulnerable to bias than randomized trials, cohort 
studies, in which exposure to the risk factor is known 
well before the study outcome is knowable, avoid 
some potentially serious biases. In a cohort study, 
the incidence of the study outcome can be measured 
directly in each group, and the relative risk can be mea-
sured directly as the ratio of the incidence between the 
two groups.

Cohort studies often are quite expensive to conduct 
because they require following a large population over 
time and may be impossible if the outcome being stud-
ied is uncommon. Hence, observational studies often 
use the case-control approach, in which cases with 
the outcome being studied and appropriate controls 
are investigated to determine their past exposure to 
the risk factor. Relative risks can be estimated by this 
approach, although incidence of the disorder cannot. 
Readers are referred to standard texts for more detail 
regarding epidemiologic study designs.6 Case-control 
and cohort study methods in dermatology also have 
been reviewed.7–9

BIAS AND CONFOUNDING

The problem with inference from observational studies 
is that one may be led to draw erroneous conclusions. 
In particular, an association that is found between an 
exposure and a disease may be an artifact due to one 
or more of the many forms of bias or confounding. 
Proper inference regarding cause and effect requires 
understanding these possible artifacts and their poten-
tial impacts.10

Selection bias occurs when factors that lead to selec-
tion of the study population affect the likelihood of the 
outcomes or exposures evaluated. For example, a case-
control study of cutaneous lymphoma may recruit its 
cases from sources that typically include a high propor-
tion of referred patients. If controls are recruited from 
a local clinic population, their socioeconomic status 
and location of residence may be substantially differ-
ent from those of the cases simply due to the method 
of recruitment. Under these circumstances, an asso-
ciation of cutaneous lymphoma with occupation may 
be noted. It then becomes important to note that the 
observed association may be due not to a carcinogenic 
chemical in the workplace but rather to the method 
by which cases and controls were selected. Similarly, 
if one were conducting a cohort study of the effect of 
breast-feeding on the risk of atopic dermatitis, it would 
be important to select breast-fed and bottle-fed infants 
from similar environments.

Information bias occurs when the assessment of expo-
sure or outcome may differ between the groups being 
compared. People who were exposed to a publicized 
environmental toxin may be more likely to seek care 
for minor symptoms or signs (and hence be more 
likely to be diagnosed and treated) than those who 
were not so exposed, even if the exposure had no bio-
logic effect. Similarly, people who are diagnosed with 
a disease may be more likely to recall past exposures 
than healthy controls.

Confounding occurs when an observed association (or 
lack thereof) between exposure and disease is due to 
the influence of a third factor on both the exposure and 
the disease. For example, people who use sunscreens 
may have more intense sun exposure than those who 
do not, and intense sun exposure is one cause of mela-
noma. Hence, observational studies may mistakenly 
conclude that sunscreen use is a cause of melanoma 
when the observed association is due to sunscreen use 
serving as an indicator of a lifestyle involving intense 
sun exposure.

CAUSAL INFERENCE

Key issues in the public health arena often must rely 
on observational data for inferring cause and effect; in 
these situations, the validity and generalizability of the 
individual studies and of the totality of the evidence 
must be carefully examined. The following criteria 
generally are applied for causal inference when an 
association is found. Although they are described for 
inferring causality between an exposure and a disease, 
they are more generally applicable to epidemiologic 
causal inference.

TIME SEQUENCE

The exposure must precede the disease. This concept is 
simple and obvious in the abstract but sometimes diffi-
cult to establish in practice because the onset of disease 
may precede the diagnosis of disease by years, and the 
timing of exposure is often not well defined.

CONSISTENCY ON REPLICATION

Replication of the observed association is key and 
provides the strongest evidence if the replications are 
many and diverse and with consistent results. The 
diversity of the replications refers to varied contexts as 
well as to study designs with different potential weak-
nesses and strengths.

STRENGTH OF ASSOCIATION

True causal relationships may be strong (i.e., high 
relative risk) or weak, but artifactual associations are 
unlikely to have a high relative risk. If the associa-
tion between factors x and y is due to the association 
of both with confounding variable z, the magnitude 
of the association between x and y always will be less 
than the magnitude of the association of either with z.

GRADED ASSOCIATION

Also described as biologic gradient, this criterion refers 
to an association of the degree of exposure with occur-
rence of disease, in addition to an overall association of 
presence of exposure with disease. This dose-response 
relation may take many forms, as degree of exposure 
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cases beyond those reported initially are key to 
defining the scope of the outbreak.

5.	 Establish the descriptive epidemiology. The cases 
can now be characterized in terms of time, 
including development of an epidemic curve 
that describes the changes in magnitude 
of the outbreak; place, including mapping 
the distribution of cases; and person, the 
demographic and potential exposure 
characteristics of cases.

6.	 Develop hypotheses. On the basis of the data 
gathered in steps 1 through 5 and the input 
of other individuals, plausible hypotheses 
about causality can be developed for further 
evaluation.

7.	 Conduct analytical epidemiologic investigations. 
If the data gathered do not yet clearly 
prove a hypothesis, cohort and case-control 
investigations can be conducted to verify or 
disprove the hypotheses.

8.	 Revise hypotheses and obtain additional evidence as 
needed. Steps 6 and 7 are repeated, each building 
on prior iterations, to establish the causal chain 
of events.

9.	 Implement control measures. As soon as the causal 
chain of events is understood, prevention and 
control measures are initiated.

10.	 Communicate results. An outbreak investigation 
is not complete until the results have been 
appropriately communicated to the relevant 
communities.

DESCRIPTIONS OF DISEASE  
IN POPULATIONS: MEASURES  
OF DISEASE BURDEN

No single number can completely describe the burden 
of skin disease because that burden has many dimen-
sions and because the term skin disease itself is rather 
ambiguous. Many disorders with substantial morbid-
ity or mortality, such as melanoma or lupus erythe-
matosus, affect multiple organ systems. The degree 
of skin involvement may vary widely from patient to 
patient and within the same patient from time to time. 
Diseases not typically treated by dermatologists, such 
as thermal burns, often are excluded from estimates of 
the burden of skin disease even though they primar-
ily involve the skin. In addition, some diseases treated 
most often by dermatologists may be classified in a 
different category by funding agencies or others [e.g., 
melanoma is classified as an oncologic disorder as 
opposed to a disease of the skin by the National Insti-
tutes of Health and by the International Classification of 
Diseases, (http://www.who.int/classifications/apps/
icd/icd10online/, accessed Jul 7, 2010) even though it 
almost always arises in the skin]. Organ systems are 
interrelated, and the overlap is sufficiently great that 
any definition of skin disease is necessarily arbitrary, 
and any global estimate of the public health burden of 
these diseases is therefore open to challenge. Typical 

may, for example, refer to intensity, duration, fre-
quency, or latency of exposure.

COHERENCE

Coherence refers to plausibility based on evidence 
other than the existence of an association between this 
exposure and this disease in epidemiologic studies. 
Coherence with existing epidemiologic knowledge of 
the disease in question (e.g., other risk factors for the 
disease and population trends in its occurrence) and 
other disorders (including but not limited to related 
disorders) supports inference. Coherence with exist-
ing knowledge from other fields, particularly those 
relevant to pathogenesis, is critically important when 
those fields are well developed. It may involve direct 
links, which are preferred, or analogy. Just as obser-
vations in the laboratory assume greater significance 
when their relevance is supported by epidemiologic 
data, the reverse is equally true.

EXPERIMENT

Experimental support is critical when feasible. As 
noted in Section “Types of Epidemiologic Studies,” the 
strongest inferences derive from results of randomized 
trials, although other experimental designs and quasi-
experimental designs may contribute useful evidence.

More detailed discussions of these issues are avail-
able.11,12

INVESTIGATION OF  
DISEASE OUTBREAKS

Although outbreaks of disease vary tremendously, use 
of a standard framework for investigation is impor-
tant to address the public health issues efficiently (see 
Chapter 4). The Centers for Disease Control and Pre-
vention has outlined this framework as a series of ten 
steps, which are described in more detail at http://
www.cdc.gov.

1.	 Preparation. Before initiating fieldwork, 
background information on the disease must be 
gathered, and appropriate interinstitutional and 
interpersonal contacts should be made.

2.	 Confirm the outbreak. Publicity, population 
changes, or other circumstances may lead to 
an inaccurate perception that more cases than 
expected have occurred. Hence, local or regional 
data should be sought to confirm the existence 
of an increased frequency of disease.

3.	 Confirm the diagnosis. Symptoms and signs of 
persons affected should be determined and 
laboratory findings confirmed, perhaps with the 
assistance of reference laboratories.

4.	 Establish a case definition, and find cases. Careful 
epidemiologic investigation will involve precise 
and simple case definitions that can be applied 
in the field. Efforts to find and count additional 

http://www.cdc.gov
http://www.cdc.gov
http://www.who.int/classifications/apps/icd/icd10online/
http://www.who.int/classifications/apps/icd/icd10online/
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measures of disease burden are discussed in the fol-
lowing sections.

MORTALITY

Mortality is a critical measure of disease impact. Death 
certification is universal in the United States, and 
the International Classification of Diseases code of the 
underlying cause of each death is recorded. For the 
year 2006, there were 16,163 deaths reported as due 
to “skin disease” in the United States, of which most 
were due to melanoma (Table 1-1). Additional major 
causes included other skin cancers (primarily keratino-
cyte carcinomas), infections of the skin, and skin ulcers 
(primarily decubitus ulcers). Bullous disorders repre-
sented less than 2% of these deaths. The total number 
of skin disease deaths, of course, depends critically 
on the definition of skin disease, as noted in Section 
“Descriptions of Disease in Populations: Measures of 
Disease Burden.”

In addition to the total number of deaths, mortality 
typically is expressed as an age-adjusted rate to facili-
tate comparisons among populations with different 
age distributions. Statements of age-adjusted rates of 
mortality (or other results standardized by age) should 
be accompanied by an indication of the standard used 
in the adjustment to avoid potentially misleading 
inferences. For example, when 1998 melanoma mortal-
ity rates are estimated using the 2000 US population 
standard, the result is 50% higher than when the 1940 
US standard population is used (1.8 vs. 1.2 per 100,000 
per year for women and 4.1 vs. 2.7 per 100,000 per year 
for men). Similarly, when years of potential life lost are 
reported, the reader must be wary of different defini-
tions that may be applied. In one analysis, a decline in 
years lost from melanoma was noted by one definition 
that was not observed with another.13

Careful analyses of mortality include assessment of 
the validity of the data. Melanoma mortality statistics 
appear to be reasonably accurate.14,15 However, deaths 
from keratinocyte carcinomas are overestimated by a 
factor of 2 (mostly due to the erroneous inclusion of 
mucosal squamous cell carcinomas of the head and 
neck region),16,17 and conventional estimates of deaths 
from cutaneous lymphoma miss about half of the 
actual deaths.18

INCIDENCE

Incidence refers to the number of new cases of a dis-
order. Mortality is low for most skin diseases; hence, 
incidence may be a more useful measure for the 
assessment of burden of skin disease. However, many 
features of skin diseases make their incidence diffi-
cult to measure. For example, for many skin disor-
ders, there are no diagnostic laboratory tests, and, in 
fact, some disorders may evade physician diagnosis 
(e.g., allergic reactions). Incidence for reportable com-
municable diseases in the United States is published 
periodically based on reports to health departments, 
although underreporting of skin diseases due to fail-
ure to present for medical care or to misdiagnosis is 
a concern (Table 1-2). Incidences of melanoma and 
cutaneous lymphoma have been published based on 
data from a system of nationwide cancer registries, 
yet underreporting remains a potential concern with 
these data.19,20 Special surveys have been conducted 
and administrative datasets analyzed to estimate 
incidence of other disorders, such as keratinocyte 
carcinomas, although a system of sentinel registries 
would improve nationwide assessment.21,22 For some 
diseases unlikely to evade medical detection due to 
their severity, such as toxic epidermal necrolysis, 
efforts to estimate incidence have met with consid-
erable success.23,24 Specific contexts that permit more 
accurate incidence estimates include the workplace; 
for example, where occupational skin disease is a 
prevalent problem.25

COHORT PATTERNS

Cohort patterns of changes in mortality or incidence 
typically are observed when exposures determined 
in childhood predict frequency of disease throughout 
the life span. A classic example is melanoma mortality, 
for which sun exposure in childhood is an important 
determinant. A birth cohort is defined as the group 
of individuals born within a defined (e.g., 10-year) 
period. Melanoma mortality generally increases as 
a power function of age within a birth cohort. Until 
recent decades, each successive birth cohort had higher 
risk than its predecessor; hence, the curves of mortal-
ity versus age were shifted upward. Thus, the cross-
sectional relationship of mortality versus age and the 
increase in mortality risk during most of the twentieth 
century followed a cohort pattern. For many countries 
in the past several decades a decline in melanoma 
mortality has been observed in younger age groups 

TABLE 1-1
Skin Disease Deaths, United States, 2006

Disease Deaths (n)

Cancers 12,301
  Melanoma 8,441
  Genital 1,126
  Lymphoma 91a

  Other cancers 2,643a (primarily basal and 
squamous cell carcinoma)

Ulcers 1,496

Infections 1,793

Bullous disorders 269

Other causes 304

Total 16,163

aWe estimate that approximately one-half of keratinocyte carci-
noma deaths are misclassified squamous cell carcinomas arising 
from mucosal surfaces in the head and neck16 and that cutaneous 
lymphoma deaths are underestimated by a factor of 2 (see text). 
[Adapted from http://wonder.cdc.gov/ (verified Apr 27, 2010).]

http://wonder.cdc.gov/
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despite an increase in older age groups, suggesting a 
lower baseline in these mortality-versus-age curves 
for recent cohorts and hence a likely future decline in 
overall melanoma mortality.

PREVALENCE

Prevalence refers to the proportion of the population 
affected by a disorder. Because many skin diseases 
are nonlethal yet chronic, prevalence is a particularly 
important measure of frequency in dermatology.  
Population-based data on prevalence of skin disease 
for the United States were obtained in the first Health 
and Nutrition Examination Survey, which was con-
ducted in the early 1970s.26 Despite its limitations, this 
study was notable because the sample was represen-
tative of the general US population, the number sur-
veyed was large (over 20,000), and the entire surveyed 
population was examined by physicians (primarily 
dermatology residents), so the resulting estimates 
were not dependent on patients’ ability or inclination 
to seek medical care. Indeed, one of the findings of the 
survey was that nearly one-third of those examined 

had one or more skin conditions judged to be signifi-
cant enough to merit a visit to a physician. The most 
common conditions and their age- and gender-spe-
cific prevalence are indicated in Table 1-3 and Fig. 1-1. 
A similar survey in the United Kingdom of over 2,000 
Londoners in 1975 noted that almost one-quarter of 
adults had a skin condition serious enough to warrant 
medical care.27 Other efforts have focused on obtain-
ing prevalence estimates of specific conditions with 
special surveys.28,29

LIFETIME RISK

Lifetime risks for certain disorders are quoted com-
monly, although their validity can be questioned. 
Lifetime risk can be measured only in retrospect, and 
even then it reflects competing causes of mortality in 
addition to incidence. It is commonly quoted for dis-
orders such as cutaneous malignancies that are chang-
ing substantially in incidence, yet those changes are 
frequently ignored in its calculation, and, in any case, 
projections of future changes are quite speculative and 
may be misleading.30

TABLE 1-2
New Cases of Selected Reportable Diseases in the United States

1940 1950 1960 1970 1980 1990 2000 2008

Acquired 
immunodeficiency
syndrome

NAa — — — — 41,595 40,758 39,202

Anthrax 76 49 23 2 1 0 1 0

Congenital rubella — — — 77 50 11 9 0

Congenital syphilis — — — — — 3,865 529 227

Diphtheria 15,536 5,796 918 435 3 4 1 0

Gonorrhea 175,841 286,746 258,933 600,072 1,004,029 690,169 358,995 229,315

Hansen disease 0 44 54 129 223 198 91 72

Lyme disease — — — — — — 17,730 26,739

Measles 291,162 319,124 441,703 47,351 13,506 27,786 86 132

Plague 1 3 2 13 18 2 6 1

Rocky Mountain 
spotted fever

457 464 204 380 1,163 651 495 2,276

Syphilis (primary and 
secondary)

— 23,939 16,145 21,982 27,204 50,223 5,979 12,195

Toxic shock 
syndrome

— — — — — 322 135 66

Tuberculosisb 102,984c 121,742c 55,494 37,137 27,749 25,701 16,377 9,795

US population 
(millions)

132 151 179 203 227 249 281 304

aNA = data not available.
bReporting criteria changed in 1975.
cData include newly reported active and inactive cases.
Adapted from Weinstock MA, Boyle MM: Statistics of interest to the dermatologist. In: The Year Book of Dermatology and Dermatologic Surgery, 
2009, edited by B Theirs, PG Lang. Philadelphia, Elsevier Mosby, 2009, p. 53-68.
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Number of physician visits for a condition is one prac-
tical measure of its frequency that may reflect its inci-
dence, prevalence, and severity, as well as access to 
health care. Table 1-4 lists frequencies of dermatologist 
and other physician outpatient visits for some of the 

most common skin conditions. A feature of this mea-
sure of disease frequency is its direct relation to expen-
ditures for care of the disease.

OTHER MEASURES OF MORBIDITY: 
CONCEPTUAL ISSUES

The consequences of skin disease for a population (or 
the burden of disease) are complex; a practical conceptu-

TABLE 1-3
Prevalence of Skin Conditions—United States, 
1971–1974a

Male Female
Both 
Sexes

Dermatophytosis 131 34 81

Acne (vulgaris and cystic)   74 66 70

Seborrheic dermatitis   30 26 28

Atopic dermatitis/eczema   20 18 19

Verruca vulgaris   9   6   8

Malignant tumors   6   5   6

Psoriasis   6   5   6

Vitiligo   6   4   5

Herpes simplex   4   5   4

aCases per 1,000 population.
From Skin conditions and related need for medical care among per-
sons 1–74 years, United States, 1971–1974. Vital Health Stat [11], No. 
212, US Department of Health, Education, and Welfare, November 
1978.

Figure 1-1  Prevalence rates for the four leading types of 
significant skin pathology among persons 1–74 years, by 
age, in the United States, 1971–1974.
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TABLE 1-4
Visits to Non-Federal Office-Based Physicians in the United States, 2006a

Type of Physician

Diagnosis Dermatologistb Other All Physicians

Acne vulgaris 2,217 (8.8%) b 3,274 (0.4%)

Eczematous dermatitis 3,183 (12.6%) 5,377 (0.6%) 8,560 (1.0%)

Warts 1,041 (4.1%) 1,361 (0.2%) 2,401 (0.3%)

Skin cancer 2,672 (10.6%) 928 (0.1%) 3,599 (0.4%)

Psoriasis 692 (2.7%) b 737 (0.1%)

Fungal infections b 1,759 (0.2%) 2,002 (0.2%)

Hair disorders 741 (2.9%) b 1,571 (0.2%)

Actinic keratosis 2,432 (9.6%) b 2,717 (0.3%)

Benign neoplasm of the skin 1,293 (5.1%) b 2,170 (0.2%)

All disorders 25,256 (100%) 876,698 (100%) 901,954 (100%)

aEstimates in thousands.
bFigure does not meet standard of precision.
Note: Percentage of total visits is in parentheses.
Adapted from Weinstock MA, Boyle MM: Statistics of interest to the dermatologist. In: The Year Book of Dermatology and Dermatologic Surgery, 
2009, edited by B Theirs, PG Lang. Philadelphia, Elsevier Mosby, 2009, p. 53-68.
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alization is contained in Fig. 1-2. Broadly, components 
of burden of skin disease are those related to effects on 
health or costs. Aspects of health include mortality and 
effects on well-being, including those related to the 
impairment, disability, or handicap a disease causes. 
For example, a patient with psoriasis may have thick-
ening and scaling of the palms (a bodily impairment), 
which may cause disability (e.g., use of the hands), 
dysfunction (role at work), and effects on quality of 
life. Costs are either direct (for which funds can be 
paid) or indirect (for which charges are not routinely 
assigned, such as lost income because of disease).31

The measurement of burden of skin disease is chal-
lenging, in part because these conditions typically do 
not cause mortality and do not result in changes in 
easily measured laboratory tests. The most important 
gauges of skin disease status and progression (i.e., the 
physical examination and patients’ reports) can be dif-
ficult to measure and compile; in most cases patients’ 
reports of the effects of skin disease on their activities 
and well-being are crucial for determining the overall 
consequences of those diseases. The measurement chal-
lenges are heightened because people understand and 
value these aspects of health quite differently due to age, 
gender, cultural conceptions, or access to health care.

The measurement of nonfatal consequences of dis-
ease is the subject of much international scientific and 
political attention (http://www.who.int/healthinfo/
global_burden_disease/en/, accessed Mar 5, 2010, 
and Chapter 3). An important point for dermatol-
ogy is that patients’ experiences of illness may not be 
adequately assessed with global measures that focus 
on single aspects of health, or which were developed 
without substantial input from patients.32 For example, 
skin diseases that are visible and affect appearance 
may result in social stigma and mood changes, which 
would not be measured with metrics that are based on 
dysfunction.

OTHER MEASURES OF MORBIDITY: 
ISSUES IN QUANTIFICATION

Like all assays, measures of the nonfatal consequences 
of diseases must be accurate. For example, they must 
be reliable in that the variability in results among sub-

jects who truly differ should be greater than the vari-
ability when a stable subject is examined repeatedly. 
The measures must have evidence of validity, which 
refers to the extent to which an instrument measures 
what it is supposed to measure and does not measure 
something else. Health outcome measures also must 
demonstrate responsiveness, the ability to detect clinical 
change. Furthermore, even when an accurate instru-
ment exists, the clinical significance or interpretability 
of scores or changes in scores often cannot be judged 
until the tool is used widely and scores are available 
for many patients with disease of varying severity.33

CLINICAL SEVERITY OF DISEASE

A significant challenge for the development of clini-
metric measures is developing a consensus among 
clinicians about the specific features of an individual 
disease that are important to include in such mea-
sures. Substantial progress in the empiric derivation 
of these features has been made for disease severity 
measures in certain skin diseases.34,35 The extent to 
which a specific skin disease disrupts the skin itself 
is related both to the percentage of body surface area 
involved and to physical signs of the eruption, such as 
the amount of induration and the degree of scale. Given 
the pleomorphism of skin eruptions, most dermatologic 
severity-of-disease measures are disease-specific, and 
for common skin conditions, multiple instruments are 
often available. Among the most studied instruments 
to measure clinical severity of disease are the Psoria-
sis Area and Severity Index (PASI)36 and the Severity 
Scoring of Atopic Dermatitis (SCORAD) index.37 With 
the PASI, severity of disease is assessed by judgment 
of the degree of involvement of four body regions 
with signs of erythema, induration, and desquama-
tion. The SCORAD index combines an assessment of 
disease area with six clinical signs of disease intensity 
(scales to measure pruritus and sleep loss also can be 
included). Standardized reviews of severity measures 
can be helpful for informing a consensus as well as 
focusing futures studies; such reviews have recently 
been published of 20 measures of atopic dermatitis38 
and 53 measures of psoriasis.39

PATIENT-REPORTED OUTCOMES

As noted above, patients’ reports of their experiences of 
disease and health care are particularly important for 
assessing the course of chronic diseases (like most skin 
diseases). Table 1-5 includes typical aspects of patients’ 
experience that are measured in health care research.

The effects of disease on patients’ quality of life can 
be assessed with generic instruments (which permit 
comparisons of effects in patients with different dis-
eases), skin-specific instruments (which permit com-
parisons of patients with different skin diseases), and, 
more uncommonly, condition-specific instruments 
(which permit comparisons of patients with the same 
skin disease). Although more specific instruments may 
assess aspects of a disease that would be missed with 

Figure 1-2  Components of burden of disease.

Effects on Health Costs

Direct IndirectEffect on
well-being

Mortality

Impairment Disability Handicap

Components of burden of disease

http://www.who.int/healthinfo/global_burden_disease/en/
http://www.who.int/healthinfo/global_burden_disease/en/
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generic tools, both generic and specific tools contribute 
unique information to a “snapshot” of a patient’s over-
all health-related quality of life. Substantial progress has 
been made in the development and testing of patients’ 
reports of the effects of their skin diseases on their activi-
ties and quality of life. Although quality of life is the 
patient-reported outcome most often measured, patients’ 
reports of symptoms, satisfaction with health care, and 
preferences for health states are other examples. Data con-
tinue to be accumulated about the performance of these 
instruments (including the use of sophisticated psycho-
metric methods and the interpretation of their scores52). 
On a national level, to develop a core set of questions and 
metrics and to create item banks and repositories of items 
that perform well using modern analytic techniques, 
the National Institutes of Health has recently initiated 
the Patient-Reported Measurement Information System 
(PROMIS, http://www.nihpromis.org/).

A utility is a numeric measure of the value a patient 
places on a given health state compared with other 
health states. In the measurement of utilities, a variety 
of procedures are used (such as visual analog scales 
and time tradeoff exercises) to assign a numerical 
value (or utility) to health states. This value reflects 
patients’ preferences for the health states, in which 
1.0 represents perfect health and 0.0 represents death. 
Utilities are advantageous because they permit the 
incorporation of patient preferences into medical care 
decisions. Also, because they describe improvements 
in morbidity with a single weighted metric, utilities 
are used for the evaluation of complex tradeoffs such 
as the calculation of cost-effectiveness, in which the 
costs of treatments are compared with the values of  
the health states they make possible. However, utili-
ties are controversial because they can be difficult to 
measure and can vary among patients in unpredictable 
ways. An increasing number of studies exist that for-
mally measure utilities of patients with skin diseases.50

COSTS

Costs of skin disease depend on the perspective from 
which they are measured, because the costs to insurers 
and patients may be quite different from the overall 
cost to society. Because most skin diseases are chronic 
and are cared for in the outpatient setting, estimation 
of both their monetary and intangible costs is difficult. 
Costs for individual skin conditions have been calcu-
lated53, and therapies have been evaluated in relation 
to their benefits and effectiveness.54 In addition, overall 
direct and indirect cost to payers, patients, and society 
of 22 skin diseases have been reported.55

QUALITY OF CARE IN 
DERMATOLOGY

Health services research uses many scientific meth-
ods from epidemiology, clinical epidemiology, and 
the quantitative social sciences to study and improve 
the quality of health care. From the perspective of 
health services research, access to care, the processes 
involved in the provision of care, the particular thera-
peutic interventions, as well as patient and provider 
characteristics, are all determinants of the quality of 
care. Studies of both the effectiveness of care (i.e., out-
comes of health care as it is usually practiced) and the 
efficacy of interventions (i.e., the results of interven-
tions implemented in the idealized circumstances of 
a randomized clinical trial) are important. Many of 
the examples cited earlier demonstrate a sharpened 
focus in dermatology on accurate measurement of 
the clinical encounter. This capacity to measure the 
progress of chronic diseases and their care will permit 
rigorous efforts to evaluate and improve the quality 
of that care.

TABLE 1-5
Typical Instruments Used to Measure Patient Reports

Domain Typical Instrument(s) Comment

Overall quality of life Medical Outcomes Study Short-Form instruments 
(SF-36)40 and (SF-12)41

36 or 12 items; commonly used in clinical 
research; interpretable scores

Skin-related quality of life Dermatology Life-Quality Index42

Skindex-2943, Skindex-1644

10 items, most commonly used, focuses on 
functioning
29 or 16 items, focuses on emotional 
effects, symptoms, and functioning

Disease-specific severity Patient-Oriented Eczema Measure (POEM)45, Self-
Administered Psoriasis Area and Severity Index 
(SAPASI)46

Correlate well with clinician measures

Symptoms: pruritus Itch Severity Scale47, Pruritus-Specific Quality-of-Life 
Instrument48

Demonstrate promising measurement 
properties

Patient satisfaction Consumer Assessment of Healthcare Providers and 
Systems (CAHPS) survey49

Correlates with adherence, quality of life, 
and quality of care

Patient preferences Utilities50, Willingness to Pay51 Correlations among different measures of 
preferences can be weak

http://www.nihpromis.org/
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Chapter 2  ::  Evidence-Based Dermatology
	 ::	� Michael Bigby, Rosamaria Corona, &

Moyses Szklo

WHAT IS “THE BEST EVIDENCE?”

The acceptance of evidence-based medicine (EBM) 
in the specialty of dermatology has been slow and 
reluctant. The term and principles are understood by 
few and misunderstood by many. EBM is perceived 
as an attempt to cut costs, impose rigid standards of 

care, and restrict dermatologists’ freedom to exercise 
individual judgment. Practicing EBM in dermatol-
ogy is hampered by the continued belief among der-
matologists that clinical decisions can be guided by 
an understanding of the pathophysiology of disease, 
logic, trial and error, and nonsystematic observation.7,8 
It is hampered also by a lack of sufficient data in many 
areas. As with EBM in general, therapy is often primar-
ily emphasized; however, evidence-based approaches 
to diagnosis and avoidance or evaluation of harm are 
also important considerations.

Practicing EBM is predicated on finding and using 
the best evidence. Potential sources of evidence include 
knowledge regarding the etiology and pathophysiol-
ogy of disease, logic, personal experience, the opinions 
of colleagues or experts, textbooks, articles published 
in journals, and systematic reviews. An important 
principle of EBM is that the quality (strength) of evi-
dence is based on a hierarchy. The precise hierarchy of 
evidence depends on the type of question being asked 
(Table 2-1).9 This hierarchy consists of results of well-
designed studies (especially if the studies have find-
ings of similar magnitude and direction, and if there 
is statistical homogeneity among studies), results of 
case series, expert opinion, and personal experience, 
in descending order.6,8 The hierarchy was created to 
encourage the use of the evidence that is most likely to 
be accurate and useful in clinical decision-making. The 
ordering in this hierarchy has been widely discussed, 
actively debated, and sometimes hotly contested.10

A systematic review is an overview that answers a 
specific clinical question; contains a thorough, unbi-
ased search of the relevant literature; uses explicit cri-
teria for assessing studies; and provides a structured 
presentation of the results. A systematic review that 
uses quantitative methods to summarize results is a 
meta-analysis.11,12 A meta-analysis provides an objec-
tive and quantitative summary of evidence that is  

EVIDENCE-BASED MEDICINE  
AT A GLANCE

	 Evidence-based medicine (EBM) is the use of 
the best current evidence in making decisions 
about the care of individual patients.

	 EBM is predicated on asking clinical 
questions, finding the best evidence to 
answer the questions, critically appraising 
the evidence, applying the evidence to the 
treatment of specific patients, and saving the 
critically appraised evidence.

	 The EBM approach is most appropriate for 
frequently encountered conditions.

	 Results from well-designed clinical studies 
involving intact patients are at the pinnacle 
of the hierarchy of evidence used to practice 
EBM.

	 Recommendations about treatment, 
diagnosis, and avoidance of harm should take 
into account the validity, magnitude of effect, 
precision, and applicability of the evidence on 
which they are based. 

www.DIGM8.com
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ranges from 10% to 23%.14 Discrepancies can often be 
explained by differences in treatment protocols, het-
erogeneity of study populations, or changes that occur 
over time.14

Publication bias is an important concern regard-
ing systematic reviews. It results when factors other 
than the quality of the study are allowed to influence 
its acceptability for publication. Several studies have 
shown that factors such as sample size, direction and 
statistical significance of findings, and investigators’ 
perceptions of whether the findings are “interesting” 
are related to the likelihood of publication.18,19

For example, in a study by Dickersin et al, the rea-
sons given by investigators that results of completed 
studies were not published included “negative results” 
(28%), “lack of interest” (12%), and “sample size prob-
lems” (11%).18 Results of studies with small samples are 

amenable to statistical analysis.11 Meta-analysis is cred-
ited with allowing the recognition of important treat-
ment effects by combining the results of small trials that 
individually lacked the power to demonstrate differ-
ences among treatments. For example, the benefits of 
intravenous streptokinase in treating acute myocardial 
infarction were recognized by means of a cumulative 
meta-analysis of smaller trials at least a decade before 
this treatment was recommended by experts and before 
it was demonstrated to be efficacious in large clinical 
trials.13,14 Meta-analysis has been criticized because 
of the discrepancies between the results of meta- 
analysis and those of large clinical trials.14–17 For exam-
ple, results of a meta-analysis of 14 small studies of the 
use of calcium to treat preeclampsia showed a benefit 
to treatment, whereas a large trial failed to show a 
treatment effect.14 The frequency of such discrepancies 

Table 2-1
Grades of Evidencea,b

Grade Level of Evidence Therapy/Harm Diagnosis

A

1a
Systematic review (with 
homogeneityc) of RCTs

Systematic review (with homogeneity) of level 1 (see 
column 2) diagnostic studies, or a CPG validated on a test 
set.

1b
Individual RCT (with narrow 
confidence intervals)

Independent blind comparison of an appropriate 
spectrum of consecutive patients, all of whom have been 
evaluated by both the diagnostic test and the reference 
standard.

1c All or noned Very high sensitivity or specificity.

B

2a
Systematic review (with 
homogeneity) of cohort studies

Systematic review (with homogeneity) of level 2 or 
better (see column 2) diagnostic studies.

2b
Individual cohort study [including 
low-quality RCT (e.g., <80% 
follow-up)]

Independent blind comparison but either in 
nonconsecutive patients or confined to a narrow 
spectrum of study individuals (or both), all of whom 
have been evaluated by both the diagnostic test and the 
reference standard or a diagnostic CPG not validated in 
a test set.

2c “Outcomes” researche

3a
Systematic review (with 
homogeneity) of case-control 
studies

Systemic review (with homogeneity) of 3b (see column 2) 
and better studies.

3b Individual case-control study Independent blind comparison of an appropriate 
spectrum, but the reference standard was not applied to 
all study patients.

C 4
Case series (and poor-quality 
cohort and case-control studies)

Reference standard was not applied independently or 
not applied blindly.

D 5
Expert opinion without explicit critical appraisal, or based on physiology, bench research, or 
logical deduction.

CPG = clinical practice guideline, a systematically developed statement designed to help practitioners and patients make decisions about 
appropriate health care for specific clinical circumstances; RCT = randomized controlled clinical trial.
aThese levels were generated in a series of iterations among members of the NHS R&D Centre for Evidence-Based Medicine (Chris Ball, Dave 
Sackett, Bob Phillips, Brian Haynes, and Sharon Straus). For details see Levels of Evidence and Grades of Recommendation, http://www.cebm.net/
levels_of_evidence.asp, accessed May 2001.
bRecommendations based on this approach apply to “average” patients and may need to be modified in light of an individual patient’s unique 
biology (e.g., risk, responsiveness) and preferences about the care he or she receives.
cHomogeneity means lacking variation in the direction and magnitude of results of individual studies.
dAll or none means interventions that produced dramatic increases in survival or outcome, such as the use of streptomycin to treat tubercular 
meningitis.
eOutcomes research includes cost-benefit, cost-effectiveness, and cost-utility analyses.

http://www.cebm.net/levels_of_evidence.asp
http://www.cebm.net/levels_of_evidence.asp
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less likely to be published, especially if they have nega-
tive results.18,19 This type of publication bias jeopardizes 
one of the main goals of meta-analysis (i.e., an increase 
in power through pooling of the results of small stud-
ies). Creation of study registers and advance publica-
tion of research designs have been proposed as ways 
to prevent publication bias.20,21 Publication bias can be 
detected by using a simple graphic test (funnel plot) or 
by several other statistical methods.22,23 In addition, for 
many diseases, the studies published are dominated 
by drug company-sponsored trials of new, expensive 
treatments. The need for studies to answer the clini-
cal questions of most concern to practitioners is not 
addressed because sources of funding are inadequate.

Not all systematic reviews and meta-analyses are 
equal. A systematic review can be only as good as the 
clinical trials that it encompasses. The criteria for criti-
cally appraising systematic reviews and meta-analyses 
are shown in eTable 2-1.1 in online edition. Detailed 
explanations of each criterion are available.11,24

The type of clinical study that constitutes best evi-
dence is determined by the category of question being 
asked. Questions about therapy and prevention are 
best addressed by RCT.11,24–26 Questions about diag-
nosis are best addressed by cohort studies.11,24,27,28 
Cohort studies, case-control studies, and postmarket-
ing surveillance studies best address questions about 
harm.11,24,29 RCT are a good source of evidence about 
the harmful effects of interventions for adverse events 
that occur frequently but not for rare adverse events. 
Case reports are often the first line of evidence regard-
ing rare adverse events, and sometimes they are the 
only evidence. Methods for assessing the quality of 
each type of evidence are available.11,24

With regard to questions about therapy and pre-
vention, the RCT has become the gold standard for 
determining treatment efficacy. Thousands of RCT 
have been conducted. Studies have demonstrated that 
failure to use randomization or to provide adequate 
concealment of allocation resulted in larger estimates 
of treatment effects, caused predominantly by a poorer 
prognosis in nonrandomly selected control groups 
than in randomly selected control groups.30 However, 
studies comparing randomized and nonrandomized 
clinical trials of the same interventions have reached 
disparate and controversial results.30–32 Some found 
that observational studies reported stronger treat-
ment effects than RCT.30 Others found that the results 
of well-designed observational studies (with either a 
cohort or a case-control design) do not systematically 
overestimate the magnitude of the effects of treatment 
compared with RCT on the same topic.31,32 Examining 
the details of the controversy leads to the following 
limited conclusions. Trials using historical controls 
do yield larger estimates of treatment effects than do 
RCT. Large, inclusive, fully blinded RCT are likely to 
provide the best possible evidence about effective-
ness.10,33,34

Although personal experience is an invaluable part 
of becoming a competent physician, the pitfalls of 
relying too heavily on personal experience have been 
widely documented.3,35,36 Nisbett and Ross extensively 
reviewed people’s ability to draw inferences from 

personal experience and describe several of these pit-
falls.37 These include the following:

	 Overemphasis on vivid anecdotal occurrences and 
underemphasis on significant statistically strong 
evidence

	 Bias in recognizing, remembering, and recalling 
evidence that supports preexisting knowledge 
structures (e.g., ideas about disease etiology and 
pathogenesis) and parallel failure to recognize, 
remember, and recall evidence that is more valid

	 Failure to accurately characterize population 
data because of ignorance of statistical principles, 
including sample size, sample selection bias, and 
regression to the mean

	 Inability to detect and distinguish statistical asso-
ciation and causality

	 Persistence of beliefs in spite of overwhelming 
contrary evidence 

FINDING THE BEST EVIDENCE

The ability to find the best evidence to answer clini-
cal questions is crucial for the practice of EBM. Find-
ing evidence requires access to electronic search tools, 
searching skills, and availability of relevant data. Evi-
dence about therapy is the easiest to find. The most 
useful sources for locating the best evidence about 
treatment include the following:

	 The Cochrane Library
	 The MEDLINE (Medical Literature Analysis and 

Retrieval System OnLine) and EMBASE (Exerpta­
Medica Database) databases

	 Primary journals
	 Secondary journals
	 Evidence-based dermatology and EBM books
	 The National Guideline Clearing-house 

(http://www.guideline.gov/)
	 The National Institute for Health and Clinical 

Excellence (http://www.nice.org.uk)

The Cochrane Library contains the Cochrane Data-
base of Systematic Reviews, the Database of Abstracts 
of Reviews of Effectiveness, the Cochrane Central 
Register of Controlled Trials, and the Health Technol-
ogy Assessment Database, among other databases 
(http://www.thecochranelibrary.com/view/0/index.
html). Volunteers write the systematic reviews in the 
Cochrane Library according to strict guidelines devel-
oped by the Cochrane Collaboration. Issue 1, 2010, of 
the Cochrane Library contained 6,153 completed sys-
tematic reviews. The number of reviews of dermato-
logic topics is steadily increasing. 

CRITICALLY APPRAISING 
THE EVIDENCE

After evidence is found, the next step in practicing 
EBM is critically appraising the quality of the evi-
dence and determining the magnitude of effects and 

http://www.guideline.gov/
http://www.nice.org.uk
http://www.thecochranelibrary.com/view/0/index.html
http://www.thecochranelibrary.com/view/0/index.html
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treatment and reporting how the patient appears at the 
various time points. The second involves determining 
the degree of improvement during treatment.49 A third 
method, determining the impact of therapy on the 
quality of the patient’s life, is being increasingly used 
in dermatologic trials.35

An example of the first method is commonly 
encountered in therapeutic trials of psoriasis. A com-
mon practice is to assign numerical values to (1) the 
amount of erythema, (2) the amount of scaling, (3) the 
degree of infiltration, and (4) the body surface area 
involved, and to formulate an “index” by calculating a 
derivative of some product of these four numbers.50,51 
The overall condition of the patient can then be repre-
sented by this index. A common index is the psoriasis 
area and severity index, which ranges from 0 to 72.50 
The major problem with indices is that they confound 
area of involvement with severity of disease.49 For 
instance, a patient with thick plaque-type psoriasis 
of the knees, elbows, and scalp may have the same 
index as a patient with diffuse but minimal psoriasis 
of the trunk and arms. Whereas the former condition 
is notoriously difficult to treat, the latter will generally 
respond rapidly and easily to many forms of therapy.49 
The second problem with indices is that they lend an 
air of precision to the analysis and presentation of data 
that is not warranted.49 For instance, Tiling-Grosse and 
Rees demonstrated that physicians and medical stu-
dents were poor at estimating the area of involvement 
of skin disease, and therefore some of the components 
that make up indices may be inaccurate.52 Finally, cal-
culations of the means, differences in means, and per-
centages of change in indices in response to treatment 
often do not convey an accurate clinical picture of the 
changes that have occurred.49

The second method of assessment groups patients 
according to their degree of improvement. Treatments 
are then compared in terms of their ability to move 
patients into categories representing higher degrees 
of improvement. There are two major problems with 
this form of assessment. The first is that the categories 
of improvement are often not well defined. The sec-
ond problem is that the categories are not additive.49 
That is, 60% to 80% improvement is often assumed to 
be twice as good as 20% to 40% improvement, but no 
such numerical relationship exists between these sub-
jectively defined categories.

To be most useful, the outcome variables to be mea-
sured must be clearly defined, must be as objective as 
possible, and must have clinical and biologic signifi-
cance.35,49 The best indices and scales are the ones that 
accurately reflect the state of the disease and the ones 
whose validity and reliability have been verified by 
previous work.35,49,53 The development of scales and 
indices for assessing cutaneous diseases and the test-
ing of their validity, reproducibility, and responsive-
ness have been inadequate.35,49,54 Therefore, a lack of 
clearly defined and useful outcome variables remains 
a major problem in interpreting dermatologic clinical 
trials.

Until better scales are developed, trials with the 
simplest and most objective outcome variables are 

the precision of the evidence. The criteria for criti-
cally appraising papers about treatment, diagnostic 
tests, and harmful effects of exposures are shown in  
eTables 2-1.2, 2-1.3, and 2-1.4 in online edition, respec-
tively.11,24 Papers that meet these criteria are more likely 
to provide information that is accurate and useful in 
the care of patients.11,24 Critically appraising evidence 
consists in determining whether the results are:

	 valid (i.e., they are as unbiased as possible);
	 clinically important; and
	 applicable to the specific patient being seen.

Determining the validity of evidence centers on 
ascertaining whether the evidence was produced in a 
manner most likely to eliminate and avoid bias. The 
critical questions to ask to determine the validity of 
papers about therapy, diagnostic tests, and harmful 
effects are shown at the tops of eTables 2-1.2, 2-1.3, and 
2-1.4 in online edition, respectively.

EVIDENCE ABOUT THERAPY  
AND PREVENTION

Studies of therapy should randomly assign patients 
to treatment groups (using a table of random num-
bers or pseudorandom numbers generated by com-
puter) and ensure concealed allocation (e.g., by using 
opaque envelopes) so that the treating physician can-
not know or anticipate to which treatment group the 
patient has been assigned. In addition, there should be 
nearly complete follow-up of all patients entered into 
the study; intention-to-treat analysis of results; mask-
ing of investigators, patients, and statisticians where 
possible; equal treatment of groups; and similarity 
between treatment groups with regard to the distribu-
tions of prognostic variables. These criteria represent 
only a small subset of the features of a well-designed 
and well-reported clinical trial.35 A more complete set 
of criteria has been published and recently updated, 
and adherence to these criteria is required by many of 
the leading medical journals.47,48

Important terms and concepts that must be under-
stood to determine whether the results of a paper about 
therapy are clinically important include the following:

	 The magnitude of the treatment effect
	 The precision of this value
	 The difference in response rates
	 Its reciprocal, the number needed to treat (NNT)
	 The confidence interval

In evaluating a clinical trial, the physician should 
look for clinical outcome measures that are clear-cut 
and clinically meaningful to the physician and his or 
her patients.35 For example, in a study of a systemic 
treatment for warts, complete disappearance of warts 
is a meaningful outcome, whereas a decrease in the vol-
ume of warts is not. Historically, two principal meth-
ods have been used to determine patient outcomes in 
dermatologic clinical trials. The first involves examin-
ing the patient before, during, and at the conclusion of 
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the best. They lead to the least amount of confusion 
and support the strongest conclusions. Thus, trials in 
which a comparison is made between death and sur-
vival, recurrence of disease and no recurrence, or cure 
and lack of cure are studies whose outcome variables 
are easily understood and verified. For trials in which 
the outcomes are less clear-cut and more subjective, a 
simple ordinal scale is probably the best choice.49 The 
best ordinal scales involve a minimum of human judg-
ment, have a precision that is much smaller than the 
differences being sought, and are sufficiently stan-
dardized so that they can be used by others and pro-
duce similar results.36

In addition to being clearly defined, outcome vari-
ables should have clinical and biologic significance.25,26 
For example, in a therapeutic trial of patients with 
severe acne, treatment was associated with a decrease 
in lesion count from a mean of 40 to a mean of 35. This 
numerical difference may be of statistical significance, 
but it does not convey the biologic significance of the 
change in lesion number.49 This result may mean that 
some patients with severe acne experienced complete 
clearance, whereas in others the acne remained the 
same or got worse. It could also mean that in most 
patients the acne got slightly better. Furthermore, does 
an individual patient look better when the lesion num-
ber has been reduced from 40 to 35? Is there less scar-
ring and fewer complications?

To strengthen clinical trials and help validate their 
conclusions, investigators should select only a few 
outcome variables and should choose them before ini-
tiation of the study. Measurement of many outcome 
variables increases the likelihood that spurious, chance 
differences will be detected. An ineffective treatment 
may be found efficacious when tested using poorly 
designed outcome assessment tools. Conversely, an 
effective therapy may be found ineffective when an 
insensitive scale is used.

Special precautions are recommended to recognize 
and remain skeptical of substitute or surrogate end-
points, especially when no differences are detected in 
clinically important outcomes.26,55 Examples of such 
endpoints include CD4/CD8 ratios instead of survival 
rates in studies of treatments for acquired immunode-
ficiency syndrome, antinuclear antibody levels or sedi-
mentation rates instead of clinical measures of disease 
activity in lupus erythematosus, and volume of warts 
instead of proportion of patients cleared of warts. The 
use of carefully chosen and validated surrogate end-
points often allows studies to provide answers to ques-
tions that would typically require much larger or lon-
ger trials if the targeted clinical endpoint were used. 
For example, a well-designed short clinical trial may 
be sufficient to demonstrate that a new drug effectively 
lowers serum cholesterol level or that a given drug is 
effective in controlling hypertension. In both cases, 
much longer and larger studies would be required to 
demonstrate that the cholesterol-lowering drug and 
the antihypertensive drug reduced morbidity and 
mortality from atherosclerotic and hypertensive car-
diovascular diseases, respectively. However, surrogate 
endpoints must correlate with clinical outcomes and 

their validity must have been demonstrated in prior 
studies.

Once sound, clinically relevant outcome measures 
are chosen, the magnitude of the difference between 
the treatment groups in achieving these meaningful 
outcomes should be determined. The precision of the 
estimate of the differences among treatments should 
be assessed. Useful measures of the magnitude of the 
treatment effect are the difference in response rate and 
its reciprocal, the NNT.11,24,41 The NNT represents the 
number of patients one would need to treat to achieve 
one additional cure or clinically relevant improvement.

The confidence interval provides a useful measure 
of the precision of the treatment effect.11,24,41,56,57 The 
calculation and interpretation of confidence intervals 
have been extensively described.58 In simple terms, 
the reported result (known as the point estimate) pro-
vides the best estimate of the treatment effect. Values 
become less and less likely as they move away from 
the reported result within the confidence interval.11,24,41 
The confidence interval provides a range of values in 
which the “population” or true response to treatment 
is likely to lie.

Examples of the application of the concepts of NNT 
and confidence interval are given in a paper identified 
through a search of the Cochrane Library that reported 
the results of a RCT the use of a placebo, acyclovir, 
prednisone, and acyclovir plus prednisone in the treat-
ment of herpes zoster.59 At day 30 of the trial, 48 of 52 
patients treated with acyclovir experienced total heal-
ing compared with 22 of 52 patients who received a 
placebo. The response rates for acyclovir and placebo 
were 0.92 and 0.42, respectively, and the difference in 
response rates was 0.5. The NNT was 2 (1/0.5). This 
result means that for every two patients treated with 
acyclovir instead of placebo, one additional patient 
would show total healing by day 30. The 95% confi-
dence interval for the difference in response rates is 
0.35 to 0.65, and the 95% confidence interval for the 
NNT is 2 to 3.

What does it actually mean that the confidence inter-
val for the difference in response rates in the forego-
ing example is 0.35 to 0.65? If the investigators in this 
study had the opportunity to repeat the study many 
times using the same design and procedures, sam-
pling variability would prevent obtaining the same 
results in each study. Repeated trials were simulated 
using resampling (resampling is a computer-intensive 
method that uses the reported results of a trial to simu-
late the results that would be obtained if the trial were 
repeated a number of times).41,60 The results when the 
trial was repeated 10 and 1,000 times are shown in  
eFigs. 2-0.1A and 2-0.1B in online edition, respectively. 
A 95% confidence interval of 0.35 to 0.65 means that 
if the trial is repeated many times and a confidence 
interval is calculated for each trial, the true result or 
response to treatment will be included in 95% of the 
confidence intervals so produced. Alternatively, if the 
trial were repeated multiple times, the results would 
lie within that interval (0.35 to 0.65) 95% of the time.

The population or true response to treatment  
will most likely lie near the middle of the confidence 
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interval and will rarely be found at or near the ends 
of the interval. The population or true response to 
treatment has only a 1 in 20 chance of being outside of 
the 95% confidence interval. Unless a given patient is 
very different from the patients included in the study, 
his or her response will most likely lie near the mid-
dle of the confidence interval. If the 95% confidence 
interval of the difference in response rates excludes 
zero difference, one can reject the null hypothesis 
that the two treatments are the same.24,41,56,57

Misinterpreting trials that fail to show statistically 
significant differences among treatments is a com-
mon error in dermatologic clinical trials. It is important 
to remember that “not statistically significant” means 
that a difference has a reasonably high probability of 
having been due to chance; it does not mean that there 
is no difference or that treatment is necessarily inef-
fective.35 Significant differences in treatment effects 
in comparison trials may be missed if the number of 
subjects tested is small. For example, in a 1978 survey 
of 71 published trials with negative results, Freiman  
et al found that a 25% or 50% improvement in outcome 
might have been missed in 57 (80%) and 34 (48%) of the 
studies, respectively.61 A follow-up study conducted by 
Moher, Dulberg, Wells in 1994 indicated that a 25% or 
50% improvement in outcome might have been missed 
in 84% and 64%, respectively, of 102 studies with negative 
results.62 The sample sizes of many dermatologic trials are 
often inadequate to detect clinically important differences.

The acceptance of a significance level of .05 as the 
cutoff for rejecting the null hypothesis is a tradi-
tion based on quality control standards and is not an 
absolute truth. At times (e.g., when treatments have 
substantial side effects) more stringent standards are 
required, and paradoxically, results that do not meet 
the p = 0.05 standard sometimes may be clinically sig-
nificant. For example, consider a hypothetical trial of 
a new chemotherapeutic agent involving 30 patients 
with metastatic melanoma randomly assigned to treat-
ment groups that produced a 5-year survival rate of 7 
of 15 among patients treated with the new agent and 
3 of 15 among control patients treated with conven-
tional surgery, chemotherapy, and radiation. Whereas 
the result does not achieve statistical significance when 
analyzed by g 2 testing (Yates corrected g 2 = 1.35; p = 
0.25), the result is nonetheless potentially significant. 
If the therapy is beneficial and the estimated differ-
ence in response rates is the true difference in response 
rates, it may result in the saving of 2,880 lives annu-
ally (based on 8,650 deaths from melanoma annually 
and the improvement in survival in this hypothetical 
example). Because of the biologic and clinical impor-
tance of the results suggested by the trial, the treatment 
should be investigated in a study that uses a larger 
patient group and has more power to detect a signifi-
cant difference if one exists.35

The potential benefit of the treatment may be fur-
ther revealed by the use of confidence intervals. To 
determine whether a treatment effect may have been 
missed in a study reporting negative (not statistically  
significant) results, one should look at the upper 
boundary of the 95% confidence interval. If this 
value would be clinically important if it were the true 

response, then an important treatment effect may 
have been missed in the study. Consider our hypo-
thetical new treatment for metastatic melanoma. The 
cure rates for the new treatment and the conventional 
treatment were 47% and 20%, respectively, and the 
difference between them was thus 27%. The 95% con-
fidence interval for the difference in cure rates was 
–10% to 51%. The upper boundary of the difference 
in cure rates was 51%. This difference would clearly 
have a significant impact on the treatment of patients 
with metastatic melanoma (the NNT is 2!), and there-
fore a significant treatment advance may have been 
missed in this study. Also note that the 95% confi-
dence interval of the difference in cure rates includes 
zero difference; therefore, we cannot conclude with 
a high degree of confidence that the response rates 
of the two treatments are different. However, when 
zero is included as one of the values in the confidence 
interval, the inference that the therapy is not effica-
cious fails to consider the fact that the best estimate 
of effect is the point estimate (e.g., the observed dif-
ference in cure rates of 27% in our hypothetical exam-
ple).63 In other words, the values contained in the 
confidence interval are not equally likely and become 
less and less likely as they move away from the point 
estimate. Thus, in the example, a difference of 25% 
(close to the observed 27%) is much more likely than 
a difference of −5% (far from the observed 27%).35 

APPLYING EVIDENCE TO  
SPECIFIC PATIENTS

Applying the evidence to treatment of specific patients 
involves determining whether the evidence from stud-
ies is applicable to a given patient. This decision is 
based on the patient’s condition and values. It involves 
asking a series of questions that are specific to the type 
of evidence being considered (see eTables 2-1.2–2-1.4 in 
online edition). When faced with the task of determin-
ing whether the results of a particular study are appli-
cable to specific patients, physicians should determine 
whether there are any compelling reasons that the result 
should not be applied.35 Applying evidence to specific 
patients always involves physician’s judgment. 
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Chapter 3  ::  Global Health in Dermatology
	 ::  Roderick J. Hay
The word “global” describing something that is world-
wide is not a concept that is difficult to understand, 
whereas the term “health” is frequently misused on 
the assumption that it simply means freedom from 
disease. However, health and disease are not merely 
examples of the converse, a point that is captured by 
the mission statement of the World Health Organiza-
tion (WHO), whose objective is to promote health. The 
WHO definition of health, which is widely used as 
the definitive descriptor of health, says that health is 
a state of complete physical, mental, and social well-
being and not merely the absence of disease or infirmity. 
Therefore, global health implies a worldwide mission 
to promote complete well-being.

HEALTH AND GLOBAL 
INTERDEPENDENCE

The rational basis for this idea is simple as no nation 
or region is a complete island in terms of health; what 
affects one country may well, in time, affect another. 
The most obvious examples of this concept from past 
history involve the spread of infections. At present, 
there is a concerted effort to follow the international 
spread of HIV or avian influenza. Both present global 
risks to health, which is the reason why their current 
distributions are tracked regularly and with accuracy.1 
Spread of these diseases has occurred and will con-
tinue to occur through a combination of both social and 
economic factors and the movement of populations 
and individuals. Yet historically, infectious diseases 
that have spread rapidly to cause maximum chaos 
have often resulted from a relatively minor, and often 
unrecognized, episode rather than a large movement 
of individuals. For instance, the impact that a localized 
outbreak of bubonic plague had on medieval Europe 
when the besieged Genoese garrison in Caffa, in the 
Crimea, fled by ship bringing the rat host with them 
was not foreseen.2 The subsequent epidemic, caused 
by Yersinia pestis, known as the Black Death, reduced 
the population of Europe by a third over the follow-
ing 2 years. In addition to the mortality and distress, it 
resulted in profound social and economic changes that 

long outlived the epidemic itself. Predicting and track-
ing the international course of infections is now a key 
element of global surveillance.

However, global health problems and disease are 
not limited to infections, although the propensity to 
spread is more demonstrable in this group; chronic 
noninfectious conditions are also global. The relentless 
increase in the prevalence of diabetes mellitus type 2 
in aging populations is such an example. Global health 
is affected by other factors that include the impact of 
social, economic, and environmental change on popu-
lations. This reflects the fact that human populations 
are no more isolated socially than they are geographi-
cally, but manifest a measure of interdependence 
where what happens in Kazakhstan may be reflected, 
in time, in New York City. In the case of diabetes, the 
causes of changes in health status are different; the 
international dissemination and adoption of Western 
dietary behaviors are, at least partly, responsible for 
this. Health-determining trends such as diet, lifestyles, 
or global warming are all examples of noninfective risk 
factors that may affect global health. The international 
spread of risks to health may follow different routes, 
often simultaneously.

In many parts of Europe and the United States, the 
decline of tuberculosis was a marker of economic prog-
ress in the twentieth century,3 the main reduction in dis-
ease incidence, and subsequently mortality, preceding 
by many years the development of new specific treat-
ments such as streptomycin or the introduction of BCG 
immunization. This health improvement reflected the 
huge social changes made during this era, such as the 
provision of sustainable and affordable water supplies 
and drainage, heating schemes, better housing, and 
nutrition. While the increasing prosperity and subse-
quent social reforms that affected the industrialized 
Western nations in the late nineteenth and early twen-
tieth centuries had a huge impact, mainly for the good, 
in promoting better health, in international terms the 
benefits were relatively restricted and not global in 
their reach; large areas of the world did not benefit 
from this change. In the recent report by Michael Mar-
mot,4 the continuing influence of social and economic 
conditions on both national and global health are 
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clearly demonstrated and poor social and economic 
status linked closely to poor health indicators such as 
high maternal and infant mortality. He cites Sweden 
as an example of a country that has adopted a policy 
where the creation of appropriate social conditions 
would ensure the health of the nation. Much of this 
health initiative concentrates on social initiatives such 
as improvement of participation, economic security, 
and healthy working. This type of policy has been sup-
ported in both rich and poor countries. For instance, 
the Mexican initiative, Programa de Educacion, Salud 
y Alimentacion (Progresa), which provides financial 
incentives for families to adopt measures that will 
ensure social improvements leading to better health, is 
a good example.5 While this may seem oversimplistic, 
poor health is often an indicator of social ills and vice 
versa; the two are interdependent. Health can make a 
significant impact on both micro- and macroeconomics; 
conversely economic performance has a direct impact 
on health. The WHO report on macroeconomics and 
health6 asserted the view that the investment of both 
time and money on health improvement had multiple 
benefits through reduction of mortality and increase 
in the healthy employed, measures that would lead to 
improvement in both family and national economics. 
By ensuring good health of their populations nations 
would improve economic performance and social con-
ditions, which, in turn, would improve health status of 
their peoples. So good health is an important facet of 
social and economic development, just as poor health 
is an indicator of poor performance in both domains. 
Therefore, global health becomes an important social 
aspiration in a world where international collabora-
tion and interdependence as well as increasing global 
industry are slowly replacing, or at any rate adding 
another dimension to, the nation state.7

GLOBAL BURDEN OF  
DISEASE PROJECT

In order to determine the impact of global health, a 
consortium of international bodies such as the World 
Bank in 1990 commissioned a report on the global 
burden of disease (GBD); a project that has now gone 
through several iterations involving other organiza-
tions, including WHO and an international group of 
universities.8 In doing this work, there were two key 
objectives, namely: (1) to provide up-to-date informa-
tion on the incidence of disease states in all the regions 
of the globe and (2) to assess their impact on mortal-
ity and disability. In carrying out this work, the inter-
dependence of health and social and economic well-
being was clearly recognized. These large surveys of 
global disease have had to draw on the availability of 
studies that can provide the necessary information. A 
subsequent development from GBD, aimed at health 
in developing countries, was the Disease Control Pri-
orities Project (DCPP), an international report focus-
ing on sustainable measures of disease elimination or 
control.9 The latest GBD round of studies is incomplete 
at the time of writing.8 However, it differs from other 

studies in that much of the work of collecting data is 
the task of specialist groups, including one for der-
matology. The target is to provide data covering dis-
eases and risk factors (such as consumption of alcohol 
or atmospheric pollution) in the WHO designated 
regions and, where this is missing, to provide robust 
means of adducing the data using defined mathemati-
cal models. The study aims to target disease incidence 
at two time points—(1) 1990 and (2) 2005. It will also 
provide measures of mortality as well as disability. 
The methods used to assess the latter is more refined 
than previously in that lay panels (i.e., patients) will be 
asked to assign the weighting that determines the dis-
ability that accompanies disease states.

GLOBAL HEALTH AND THE SKIN

Within this international perspective, there is a simi-
lar connection between global health, dermatology, 
and the spread of skin disease. Dermatology is subject 
to the same factors that regulate the spread of other 
diseases and determine its control; infection, social, 
and economic factors are all important in determin-
ing the prevalence and impact of skin disease.10 Skin 
infections are very common in all societies; tinea pedis 
(athlete’s foot), onychomycosis, scabies and childhood 
pyoderma, viral warts, and recurrent human herpes 
virus (HHV1) are all examples of everyday skin infec-
tions that affect many people. There are also examples 
to show that this spread is mediated by human con-
tact and, where there is facility for this to occur, for 
instance, in a swimming pool in the case of human 
papilloma virus infections of the feet and tinea pedis, 
there is a higher incidence of disease.11 Likewise, 
movements of numbers of individuals through travel, 
migration, or war increase the chance of global spread 
of these infections. For instance, the world diffusion 
of infection due to Trichophyton rubrum is said to have 
followed the displacements of populations and the 
movement of soldiers in the 1914–1918 and 1939–1945 
wars.12 More recently, the spread of Staphylococcus 
aureus bearing the Panton–Valentin leukocidin (PVL) 
virulence gene causing furunculosis has been tracked, 
in some cases, to international travel.13 Despite this, in 
some parts of the world there are still unique and geo-
graphically localized skin infections, largely because 
these occur in remote areas. The lower limb infection 
of children and young adults seen in remote regions 
of the developing world where there is a high rain-
fall, tropical ulcer (Fig. 3-1), is an example of a con-
dition that has remained relatively isolated14; the fun-
gal infection of the skin, tinea imbricata, is a further 
example.15 However, even where there is relative iso-
lation, changes over time such as migration can lead 
to epidemic spread of previously endemic disease. 
Tinea capitis has undergone a remarkable transforma-
tion in the Western hemisphere in the past 50 years. 
It has seen the introduction of an effective treatment 
regimen with griseofulvin initially and subsequent 
decline in infection rates followed by the relentless 
spread of one dermatophyte fungus, Trichophyton 
tonsurans, initially from a zone of endemic disease in 



17

1
Chapter 3     ::     G

lobal H
ealth in D

erm
atology

Figure 3-1  Tropical ulcer. (From CDC/K. Mae Lennon, 
Tulane Medical School; Clement Benjamin.)

Mexico, where it still remains as a stable infection of 
moderate incidence, to reach epidemic proportions in 
children in inner cities, initially in the United States, 
but subsequently in Canada, Europe, the West Indies, 
and Latin America.16 The spread appears to follow an 
increased susceptibility to infection of children with 
African Caribbean hair type; in recent years it has 
begun to spread in Africa as well.

In a similar way, noninfectious skin disease, as with 
other illnesses, is also affected by those social and eco-
nomic changes that are international in dimension. The 
complex history of the medical reaction to the fashion 
for sun exposure was formed initially by the recogni-
tion of the health promoting, and then health limiting, 
effects of sun and ultraviolet (UV) light.17 The current 
concern over excessive exposure to both natural sun 
or UV exposure, for instance, in sunbed parlors, or as 
part of UV therapies, is an important stage in an exer-
cise that started as genuine attempt at health promo-
tion. The ancient Greeks, for instance, promoted sun 
exposure or heliotherapy as beneficial for a number of 
medical problems.3 While largely ignored for the best 
part of two millennia the revolution in medical ideas 
in the nineteenth century led to sun exposure being 
adopted as a health-giving practice with the discov-
ery of Vitamin D and the award of the Nobel Prize to 
Finsen for light therapy. Health-giving sun exposure 
was adopted widely and became a fashion that was the 
rage of the health conscious, delivered in spa environ-
ments such as William Kellogg’s Battle Creek clinic.18 
However, the habit, perhaps fueled by the recognition 
that exposure to natural light was in some ways health 
giving, led inevitably to one of the consequences, the 
sun tan. It is not certain if the recognition of the sun-
tanned skin as fashionable can all be laid at the door 
of Coco Chanel, who is said to have been overexposed 
to the sun during a holiday in Cap Antibes in France. 
The resulting effect on her skin color was soon to be 

adopted by the fashionable and white wherever they 
lived.19 Soon it became a global trend in fashion. The 
recognition that sun exposure also led to a rising inci-
dence of skin cancer followed more slowly, but per-
haps with greater speed than that concerned with the 
connection between smoking and lung cancer. Protec-
tion against sun exposure has become a major global 
focus of preventive measures of public health medi-
cine, from public education to the risks involved to 
early detection of melanoma and nonmelanoma skin 
cancers. Dermatological organizations have reacted 
with admirable speed to the recognition of the risk of 
UV exposure. This has been accomplished through 
seminars, magazine articles, public health campaigns, 
and training camps. The introduction of educational 
programs in schools has been a welcome addition.

The trend to the opposite, skin lightening, in women 
of color has been an equally global trend where the 
use of skin bleaching products has been adopted by 
different cultures throughout the world. The com-
mon agents in use include hydroquinone- or steroid-
containing creams—with a resulting risk of the devel-
opment of skin disease such as ochronosis and more 
general medical problems, including low birth weight 
infants in pregnant women using topical corticoste-
roids to achieve lightening.20 As with infections, there 
are also examples of skin diseases that are caused by 
social customs or economic conditions that remain geo-
graphically localized. Erythema ab igne of the forearms 
is almost unknown in most parts of the world but is 
associated with the cooking of tortillas (enfermedad de 
las tortilleras)—so it is only seen where the tortilla is a 
staple of diet; oral submucous fibrosis occurs where the 
Betel nut is chewed is another example. However, some 
noninfective skin conditions occur in isolated commu-
nities for a different reason, genetic susceptibility, such 
as actinic dermatitis seen in native American communi-
ties in North and South America (Fig. 3-2). These are 
not the only examples of the relation between noninfec-
tious skin disease as an international concern and social 
and economic factors. One of the earliest public health 
campaigns that crossed national boundaries stemmed 
from the recognition that industrial workers exposed 
to oil during the operation of large-scale spinning were 

Figure 3-2  Actinic cheilitis. Mexico, Guerrero State.
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susceptible to skin cancer and the ingestion of arse-
nic at work or as a medication was also potentially 
harmful through the development of skin cancer.21 
Recently, much international interest has focused on 
the changing face of atopic dermatitis and although 
the evidence suggests that this is a condition associ-
ated with societies enjoying improved socioeconomic 
status,22 the quest for modifiable risks whose resolu-
tion may, in turn, provide benefit to children with this 
condition is now the subject of a global initiative (the 
ISAAC study). 

So skin disease is subject to different, but nonethe-
less global influences, compared with other illnesses 
and in the pursuit of skin health there is a great need 
to promote international cooperation. This objective is 
identified, not just in order to share learning experi-
ences, but also because the burden of skin disease is 
spread unequally around the world and many of the 
poorest nations face the greatest problems.9 Here, 
the social and economic factors plus uncontrolled or 
poorly controlled infection play key roles in determin-
ing the pattern of disease.

SKIN DISEASE IN RESOURCE  
POOR ENVIRONMENTS

In the poorest countries skin disease usually ranks as 
one of the first three common disorders encountered in 
frontline medical facilities, i.e., the first point of call for 
a patient seeking treatment. Whereas in the developed 
countries many of the problems facing dermatologists 
and primary care practitioners are noninfectious skin 
diseases, the opposite is true in developing countries 
where infections dominate the pattern of presentation.23 
Where infections occur in the industrialized countries, 
the general public have widespread access to treatment 
through pharmacies or primary care doctors as well as 
specialists. Access to treatment is limited by a number 
of factors that range from poor training of health care 
workers to the need to journey considerable distances in 
order to obtain help.24 Likewise in the poorest communi-
ties ready access to cash is more limited, with a large part 
of household economics depending on self-sufficiency 
in growing food or creating housing from local materi-
als. Cash is necessary for some things such as clothing 
and for additional food. Treatment of even the simplest 
of conditions such as scabies or pyoderma presents a 
competing call on the available household cash income  
(Fig. 3-3); poor or ineffective treatment is a drain on 
resources that would otherwise be spent on food. The 
exact sums are small but their impact is large.25

The burden of skin disease is often unrecognized at 
national or international level as it is perceived to come 
low in the global league table of illnesses and, compared 
with diseases that carry a significant mortality such as 
HIV, community acquired pneumonias and tuberculo-
sis, skin disease-related mortality is low. However, as 
skin problems are generally found to be amongst the 
most common presentations of diseases seen in a pri-
mary care setting in tropical9 and nontropical10 areas, 
in some regions, where transmissible diseases such 

as tinea imbricata or onchocerciasis are endemic, they 
are the commonest reason for an individual to pres-
ent themselves for treatment. The GBD estimates for 
2001 indicated that skin disease was associated with 
mortality rates of 20,000 in Sub-Saharan Africa.8 This 
was comparable to mortality rates attributed to men-
ingitis and hepatitis B, obstructed labor, and rheumatic 
heart disease in the same region. The disability rate 
calculated as disability adjusted life years (DALYs) in 
the same report showed an estimated total of 896,000 
DALYs recorded for the region in the same year; this 
was comparable to that attributed to gout, endocrine 
disease, panic disorders, and war-related injury. While, 
as described before, these figures are currently being 
reassessed, it suggests that the burden of disease due 
to skin-related illness is high. Many of the international 
studies that have focused on the impact of illness on 
individuals utilize disability scores. Those interested in 
skin disease frequently use patient-focused measures 
Quality of Life (QOL) scales.26 While these may be less 
objective they do, by concentrating on the impact of 
disease on personal values and performances, provide, 
according to many interested in the impact of disease, 
a more realistic measure of how patients are likely 
to use health services. Assessing the impact of skin  

Figure 3-3  Cost of ineffective medicines for skin disease 
in two rural communities, Mexico. Sc = scabies; Py = pyo-
derma; Hp = hypopigmentation; AF = expected cost of  
additional food during the same period.
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disease on quality of life in comparison with other 
chronic nondermatological diseases is difficult. How-
ever, the decline in QOL for patients with the common 
skin disease, acne, is similar to that experienced by 
patients with chronic disorders such as asthma, dia-
betes, and arthritis; all showed comparable deficits in 
objective measurements of life quality.26 Skin disease 
related to HIV, which constitutes an important skin dis-
ease burden, particularly in Sub-Saharan Africa, leads 
to a similar diminution of QOL compared with non-
HIV related skin problems, although the use of antiret-
roviral therapy produces a significant improvement.27

PRACTICAL PROBLEMS  
IN SKIN CARE

Despite the unequal comparison of mortality rates with 
other diseases, there are a number of important and rel-
evant reasons why the needs of the populace for effec-
tive remedies or control policies for skin conditions 
should be in place. Firstly, the diseases are very com-
mon and patients present in very large numbers in pri-
mary care settings. In some cases more than 60% of the 
population has at least one skin disease.23 Even though 
significant numbers never seek treatment for a variety 
of reasons, including lack of awareness that treatments 
are available, the workload generated by patients pre-
senting with skin problems at primary care level can be 
huge. This is a problem in all countries but particularly 
in those with the lowest gross domestic product.28 Chil-
dren and the elderly, in particular, are affected, adding 
to the burden of disease in already vulnerable groups. 
Secondly, the morbidity can cause significant disability 
through disfigurement or restriction of movement. For 
instance, the effects of elephantiasis secondary to lym-
phatic filariasis last for years after the elimination of 
the filarial parasites. As stated previously, the relative 
economic cost of treating even trivial skin complaints in 
families in poor regions reduces the capacity of families 
to contribute to their local economies as their disposable 
cash is exchanged for poor medicine rather than other 
goods.25 The skin is often the site where changes of a 
number of other neglected tropical diseases are pres-
ent. Leprosy, onchocerciasis, guinea worm, HIV/AIDS, 
tuberculosis, yaws, and Buruli ulcer are all examples.29 
A shortage of elementary skills in the recognition and 
management of disease that present with skin abnor-
malities reduces the capacity for surveillance of these 
important diseases. In truth, skin disease in the tropics 
is a neglected problem that should be added to the list 
of neglected tropical diseases.

Globally, one of the current problems highlighted 
in a number of studies has been the management of 
skin disease in primary care settings. In the develop-
ing world high treatment failure rates of over 70% are 
common in frontline health posts.30 The same may be 
true in settings in industrialized nations where lack 
of recognition of some skin problems at primary care 
level is a factor limiting effective treatment. This situa-
tion is compounded by changes to the undergraduate 
medical curriculum where, in many countries, the fac-

tual and academic content, such as knowledge of skin 
or eye disease, has been reduced to allow students to 
assimilate greater patient-oriented skills such as com-
munication; the gap in learning for those not intend-
ing to follow a career in subjects, such as dermatology, 
yet who have some responsibility for managing skin 
problems, has not yet been plugged satisfactorily. One 
way forward in streamlining the capacity to cope with 
common diseases, such as skin disease, has been to pri-
oritize treatment options. For instance, in the develop-
ing world a small number of common skin diseases, 
mainly infections, account for the vast majority of the 
disease burden. Therefore, implementation of effective 
treatment targeted on these conditions confers sig-
nificant gains to both personal and public health. Two 
prime examples are scabies31,32 and pyoderma.33 In the 
industrialized nations concerted efforts to prevent or 
diagnose skin cancer at an early stage have formed key 
elements of public health strategy.34

IDENTIFYING RISK

In Western societies there have been few studies aimed 
at estimating disease prevalence or risk, a necessary 
prelude to health intervention. However, a study in 
Lambeth, South London in 1976 using a questionnaire-
based population-centered approach, backed by ran-
dom examination, revealed an overall 52% prevalence 
of skin disease of which just over half the cases were 
judged by the investigators to require treatment.35 The 
NHANES study in the United States36 produced very 
similar figures. More recent studies of skin disease bur-
den in the United States and the United Kingdom con-
firm these earlier investigations. Studies from develop-
ing countries have generally been conducted through 
systematic community-based surveys backed by clinical 
examination. Published figures for skin disease preva-
lence in developing countries range from 20% to 80%.9 
From these studies it became clear that different popu-
lations have different levels of awareness of illness. For 
instance, in a study in Ethiopia between 47% and 53% 
of members of two rural communities claimed to have 
skin disease.30 However, when they were examined 67% 
of those who denied having a skin problem were found 
to have a treatable skin condition; the majority of these 
were infections. Tinea capitis, which is equally com-
mon in the same population may be ignored because 
it is common knowledge that this follows a benign and 
asymptomatic course in many patients, although in 
those communities where the clinical form of tinea capi-
tis, favus, occurs, the local populations recognize that 
this type of infection is associated with permanent scalp 
scarring and so present for treatment.

The main risk factors associated with skin disease 
in developing countries are largely socioeconomic; 
the most important of these appears to be household 
overcrowding estimated by person per room in living 
accommodation. For instance, in Tanzania, Gibbs found 
that 27% of patients had treatable skin disease in sur-
veying two village communities; once again infections 
were the most common diseases found.37 Overcrowding 
was a major risk factor in this latter survey. What also 
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seems to influence the overall prevalence and pattern of 
skin conditions is the existence of a number of common 
contagious diseases, notably scabies and pyoderma, in 
certain areas. Hot and humid climatic conditions may 
also predispose to certain skin infections such as pyo-
derma, thereby affecting the distribution of disease.

SKIN DISEASE—THE PATTERN 
AT COMMUNITY LEVEL AND 
INTERNATIONAL INITIATIVES

Using the World Bank figures (World Development 
Indicators 2002) for low-income populations in 2000, 
the estimated numbers of individuals infected with 
pyoderma and scabies based on the highest prevalence 
figures from community surveys in the developing 
world are 400 and 600 million, those based on the low-
est prevalence figures are 40 and 50 million. For tinea 
capitis the estimated number of cases based on the 
highest estimates of prevalence for Sub-Saharan Africa 
alone is 78 million.9

Overall these data suggest that significant improve-
ments could be made in reducing the burden of skin 
disease by focusing on the small group of conditions, 
particularly infections, which comprise the majority of 
the community caseload. This may be accomplished 
by community control programs (see Chapter 4). The 
examples of scabies and skin cancer have already been 
cited. There are now a number of different bodies that 
understand the need to prioritize and have started, at 
first individually but increasingly in collaboration, to 
try to improve this situation.

The main focus of these efforts has been the iden-
tification of the health needs for skin disease in poor 
countries, the simplest methods of dealing with the 
majority and the development of programs to cope 
with these. In most cases, the key elements necessary 
to deliver an effective program are as follows:

a.	 Data on skin disease and current resources that 
could be mobilized to deal with the problem.

b.	 Education of those charged with improving skin 
health.

c.	 Evidence of the efficacy of each project.

DATA ON SKIN DISEASE

Data on the global epidemiology of skin disease are 
inadequate, not just because current estimates of global 
health are subject to enormous variations. In skin dis-
ease a major and recurrent problem has been the very 
small number of studies that document the prevalence 
or incidence of disease at population level. The rea-
sons are not difficult to identify. Firstly, because skin 
disease is not associated with significant mortality, the 
first international indicators of disease activity, death 
rates, have not triggered a demand at governmental or 
even regional levels for comprehensive epidemiological 
surveys. Secondly, and allied to the first point, the dis-
ability associated with skin disease is often thought to 

be minor—another reason why there has been few cen-
tral calls for further investigation. There are also prac-
tical reasons why studies of this nature have been few 
until recently. Because the diagnosis of changes in the 
skin depends on a visual assessment, whose accuracy 
is largely based on experience, it becomes very difficult 
to teach those without the relevant experience to assign 
diagnostic labels. It is only comparatively recently that 
attempts have been made to simplify and validate 
diagnostic criteria for use in large population studies 
and those originating from the international studies of 
allergy now provide a global picture of the prevalence 
of atopic dermatitis.38 However, this is but one example 
and there have been a few similar initiatives in other 
areas of dermatology, for example, classification of skin 
changes in lymphatic filariasis.39 The upshot has been 
that skin disease has remained a subject where epidemi-
ological studies have relied on the diagnosis of a trained 
observer, usually a dermatologist. The large studies of 
global disease have had to draw on the availability of a 
few surveys that can provide the necessary information. 
Most of these are the fruits of a comparatively small 
number of dermatologists who have taken on the task of 
investigating the impact of skin disease and developing 
measures for assessing disease prevalence and quality 
of life. Yet there are examples where disease presenting 
in the skin has attracted more global attention. Yaws, 
for instance, was one of the first examples of an infec-
tious disease that was targeted by WHO for elimination 
through mass penicillin therapy.40 In the first few years, 
the campaign made extraordinary advances with mas-
sive reductions in the numbers of new cases. As with 
other diseases lack of resources and major disruption, 
such as human conflict, have ensured that there are still 
pockets of yaws that have yet to be brought under con-
trol. The recognition of the risk of skin cancer has stim-
ulated regional and national initiates in areas such as 
Australia34; but there are still few cancer registries that 
collect data on nonmelanoma skin cancer.

EDUCATION AND TRAINING

More effort has gone into education to improve knowl-
edge of skin disease and its management and the 
examples of initiatives established by departments and 
national and international dermatology societies are 
important to recognize. These range from the national 
programs of skin cancer prevention to Web sites that 
promote public awareness. These often also include 
training for other health professionals, such as pharma-
cists, who may encounter skin disease. In the develop-
ing world the International Foundation for Dermatol-
ogy has established a number of such programs.41,42 The 
first of these, the Regional Dermatology Training Centre 
(RDTC) in Moshi, Tanzania was set up as collaboration 
between the International Foundation for Dermatology; 
The Ministry of Health and the Good Samaritan Foun-
dation is an example of a training initiative that affects 
many countries. The Centre trains clinical officers with 
regional responsibility for skin disease, sexually trans-
mitted infection, and leprosy, and more recently it has 
established an international dermatology residency-
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training program for Sub-Saharan Africa. Other pro-
grams of training or assistance established in Mexico,43 
Mali,44 Ethiopia,45 Haiti,46 Fiji,47 and Cambodia amongst 
others are all examples of international collaboration to 
improve skin health in poorer countries.

HOW EFFECTIVE ARE THESE 
INITIATIVES?

These initiatives have been less successful in the pro-
vision of evidence that the campaigns have worked. 
There are some data from the sun protection programs 
that the incidence of advanced melanoma is improved 
by early screening measures.48 However, measuring 
the impact of education on disease incidence is diffi-
cult, but it is clearly needed in order to justify the out-
lay of time and expense.

SUMMARY

In summary, the global incidence of disease affecting 
the skin is very large; the disability related to it is less, 
but is nonetheless significant. Managing this burden 
remains the responsibility of those specially trained in 
the field. Increasingly, dermatologists and dermatologi-
cal nurses have turned their attention to adopting mea-
sures that benefit a wider group of individuals than the 

patient sitting on the other side of the consulting desk. 
To do so means setting up partnerships and alliances 
both nationally and internationally. Whether develop-
ing or assisting local or global public health schemes to 
control, eliminate, or improve skin problems through 
education or community initiatives is realistic is a mat-
ter for debate. What is certain, though, is that interven-
tion to improve the health of those with skin problems 
within communities improves both the health of the 
people as well as the image of the profession.
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PUBLIC HEALTH IN DERMATOLOGY AT A GLANCE

	 Public health dermatology promotes skin health.

	 Modern public health dermatology is still 
relatively underdeveloped.

	 Doctors help individual patients but have little 
influence on the health of entire populations.

	 Conversely, the impact of large population 
interventions is rarely appreciated by individuals.

	 Prevention is often more logical than only 
treating sick individuals.

	 A “low-risk” approach of reducing risk in the 
whole population for diseases such as melanoma 

may achieve more than a “high-risk” approach of 
targeting just those who have skin cancer or who are 
at higher risk of developing skin cancer.

	 When entire populations are considered, a little 
bit of harm affecting a lot of people can add up to 
more than a lot of harm affecting a few people.

	 Modern public health dermatology has had some 
success in the reduction of skin cancer incidence 
and control of infectious diseases.

	 Low-technology educational interventions directed 
at entire communities can result in more benefit 
than high-technology drugs targeted at a few ill 
individuals.
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WHAT IS PUBLIC HEALTH 
MEDICINE ALL ABOUT?

DEFINITION

The World Health Organization defines health as “a 
state of complete physical, mental and social well-
being and not merely the absence of disease or infir-
mity.”1 The key message of this definition is that health 
is a holistic measure that is influenced by socioeco-
nomic factors and inequality. Public health is a dis-
cipline in which the level of focus is on the health of 
populations as opposed to that of individuals, as is the 
case in clinical medicine. A useful definition of public 
health is as follows:

Public health is the science and the art of prevent­
ing disease, prolonging life, and promoting physi­
cal health and mental health and efficiency through 
organized community efforts toward a sanitary  
environment, the control of community infections, the 
education of the individual in principles of personal 
hygiene, the organization of medical and nursing ser­
vice for the early diagnosis and treatment of disease 
and the development of the social machinery to ensure 
to every individual in the community a standard of 
living adequate for the maintenance of health.2

This definition articulates some of the roles of 
public health practitioners in relation to society and  
health. It also highlights the four key areas of pub-
lic health action: (1) preventing disease and promot-
ing health, (2) improving medical care, (3) promoting 
health-enhancing behavior, and (4) modifying the 
environment.3

HISTORICAL PERSPECTIVES

As early as in the fifth century bc, Hippocrates sug-
gested a clear link between environmental factors and 
disease states. In more recent centuries, the physi-
cian John Snow helped to establish the field of public 
health during the 1854 London cholera epidemic.4 By 
carefully counting the number of deaths from cholera 
according to population denominators in specific Lon-
don districts, he was able to establish that household 
water supply might be the key common factor lead-
ing to cholera deaths. Snow hypothesized that cholera 
was a water-borne disease, and he was able to trace 
the origin of the epidemic to a contaminated water 
pump in Broad Street, Soho. Consequently, he ordered 
removal of the pump handle, which was followed by a 
dramatic reduction in cholera deaths. Thus, Snow first 
made detailed planned observations, then analyzed 
the data, formulated a hypothesis, tested this hypoth-
esis through experiment, and finally mounted a cam-
paign to prevent further disease. This led to a wide-
spread political campaigning for clean water from 
which millions have benefited worldwide ever since. 
What is intriguing about Snow’s work on the causal 
relationship between water and cholera is that it pre-

ceded the discovery of the Vibrio cholerae organism by 
Koch a third of a century later.

Public health has played a key role in the preven-
tion and treatment of dermatologic diseases. One of 
the first historical examples is scurvy. In 1746, James 
Lind discovered through observation, analysis, and 
performance of a controlled trial that scurvy in sailors 
was a dietary disease that could be cured by admin-
istration of oranges and lemons5 (see eFigs. 4-0.1 and 
4-0.2 in online edition). Lind’s treatise preceded the 
discovery of vitamin C by more than a century. In 
1775, Percivall Pott was the first to describe an occu-
pationally induced cancer by noting that the mortal-
ity from scrotal cancer was 200 times higher in chim-
ney sweeps than in other workers.6 He attributed the 
excess mortality to tar and soot exposure in combina-
tion with poor personal hygiene. The first carcinogenic 
polycyclic aromatic hydrocarbon was not discovered 
until 1933. In the early twentieth century, pellagra  
was a major public health problem (see eFig. 4-0.3 in 
online edition). There were 100,000 deaths from the 
disease in a 40-year period and over 3 million sufferers 
in the United States at that time. In 1914, Dr. Joseph 
Goldberger noticed that inmates at the Georgia State 
Sanatorium developed high rates of pellagra whereas 
the nurses and attendants did not, and concluded that 
the origin of pellagra was probably a disease caused by 
a dietary deficiency. He confirmed his hypothesis with 
controlled clinical trials.7 The deficient dietary factor, 
niacin, was discovered in 1937.

Collectively, these examples illustrate the impor-
tance and potential power of public health in the pre-
vention of disease. These examples also highlight the 
fact that knowledge of disease pathophysiology (i.e., 
mechanisms) is not always a prerequisite to determin-
ing the cause or risk factors for a disease and the poten-
tial for effective public health interventions.

HIGH-RISK AND LOW-RISK 
APPROACHES TO PUBLIC HEALTH

Traditionally, dermatology, like other branches of spe-
cialist medicine, has concentrated on the treatment of 
those who have fallen ill, those who believe they are 
ill, or people at high risk of developing disease. For 
instance, we prescribe topical corticosteroids for those 
with atopic dermatitis, and we may give advice on sun 
protection to patients who previously had a malignant 
melanoma. We may see such melanoma patients on a 
regular basis in skin cancer follow-up clinics to moni-
tor treatment success and to be able to detect recur-
rences or new early second melanomas. Doctors and 
patients alike tend to be highly motivated when such 
an approach is used. The potential benefits seem obvi-
ous, and although there may be adverse effects associ-
ated with the prescribed treatment, such as skin thin-
ning with prolonged use of topical corticosteroids, or a 
scar from excision of a melanoma, many patients will 
accept such risks, because appropriate treatment leads 
to a tangible and significant improvement of symp-
toms and improved quality of life or survival. Such an 



23

1
Chapter 4     ::     Public H

ealth in D
erm

atology
approach to tackling disease has often been referred 
to in the literature as the high-risk approach, because it 
focuses on the treatment and detection of those at high 
risk of developing disease and those who have already 
fallen ill.8

In contrast to the high-risk approach, the ultimate 
aim of public health medicine and public health der-
matology is to prevent the development of disease in 
the first place whenever possible, not only by fore-
stalling it in those identified as being at high risk (e.g., 
because of a strong family history), but by shifting the 
entire distribution of a certain exposure in a healthier 
direction for the whole population (population strat-
egy). Such a low-risk approach can be implemented 
through large-scale public health education campaigns 
aimed at fundamentally changing the entire popula-
tion’s behavior and lifestyle. For example, based on 
the data of the Framingham study one can extrapo-
late that a reduction of everybody’s blood pressure by  
10 mm Hg would result in an overall reduction in mor-
tality from heart disease of around 30%.8 In dermatol-
ogy, a good example of a such a population strategy 
is attempts to change the general population’s sun 
exposure behavior to reduce exposure to ultraviolet 
light and ultimately skin cancer incidence and mortal-
ity through public health education campaigns that 
are national (e.g., Australia) or international (e.g., the 
World Health Organization’s INTERSUN program, 
http://www.who.int/uv/intersunprogramme/en/) 
in scope (Fig. 4-1). This makes sense particularly in 
a country like Australia, because a strong associa-
tion between ultraviolet radiation and melanocytic 
and nonmelanocytic skin cancer is well established, 
and such risk is distributed widely through the pre-
dominantly fair-skinned population. Skin cancer is 
an important cause of death in economically active 
younger people, and treatments for all forms of skin 
cancer pose an important burden on many countries’ 
health care resources. Simple measures, such as avoid-
ing sun exposure during peak hours of radiation and 
wearing suitable clothing, can provide adequate pro-

tection. The state of Victoria, Australia, has the most 
comprehensive population-based primary prevention 
campaign against skin cancer in the world (SunSmart 
campaign, http://www.sunsmart.com.au/), and it has 
been reported that this program’s public investment 
was worthwhile. Not only has it resulted in a signifi-
cant reduction in skin cancer incidence and mortality, 
but the returns from savings on skin cancer treatments 
have also exceeded the overall costs of the SunSmart 
campaign.9

In view of the above, it seems obvious that upstream 
prevention is more desirable than treating sick indi-
viduals who come for treatment downstream after a 
long chain of pathologic events, some of which may 
be irreversible. However, it is generally more difficult 
to persuade healthy individuals to protect themselves 
against prolonged sun exposure than to persuade those 
who have already had a malignant melanoma excised. 
Partly because of this, funding for population preven-
tion strategies is often difficult to obtain, yet the whole 
population will potentially benefit, as long as such 
interventions are evidence based and sustainable. It is 
also worth pointing out that although a public health 
intervention such as vaccination against measles has 
dramatically reduced the incidence of disease at a pop-
ulation level, it is impossible to say which individuals 
have been helped by such a population intervention—
a phenomenon known as the prevention paradox.

A population strategy is not suitable for trying to 
control all skin diseases at present, because such a 
strategy depends on the knowledge of modifiable risk 
factors. In the many cases for which exposures that 
predispose to a particular skin condition are unknown, 
prevention through avoidance is not possible, and the 
only option available is treatment of disease rather 
than primary disease prevention.

BALANCING BENEFIT AND HARM

Making the conceptual jump from thinking about indi-
vidual patients to thinking about entire populations 
can be challenging for practicing dermatologists, espe-
cially because such jumps can come up with some sur-
prising results. For example, a dermatologist with an 
interest in contact dermatitis might see a case of severe 
hand dermatitis in a printer caused by allergic contact 
dermatitis from a chemical and then publicize such a 
case in a respected journal.10 Another dermatologist 
reading such a case report might come to the conclu-
sion that allergic contact dermatitis is an important 
cause of hand dermatitis in printers. Yet when this der-
matologist visits the workplace to conduct a survey of 
all cases of hand eczema in printers, it becomes appar-
ent that true allergic contact dermatitis is probably 
quite rare, and by far the most common cause of hand 
eczema is constant low-grade exposure to soap and 
water from repeated washing and friction from paper 
and dirt.11 Thus, it is possible that a little bit of harm 
affecting a lot of individuals can add up to much more 
in absolute terms (the realm of the public health/occu-
pational health physician) than a lot of harm affecting 
one or two workers (the realm of the dermatologist). 
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Figure 4-1  Distribution of ultraviolet (UV) radiation expo-
sure before (solid line) and after (dashed line) implementa-
tion of a population strategy to reduce personal UV radia-
tion exposure.
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Another well-known example of such a phenomenon 
is the effects of smoking on reduction in cardiovascular 
disease. Even though the association between tobacco 
smoking and lung cancer (relative risk of 14.0) is much 
stronger than that between smoking and cardiovascu-
lar disease (relative risk of 1.6), strategies for smoking 
cessation save around twice as many lives from cardio-
vascular disease than from lung cancer simply because 
heart disease is much more common than lung can-
cer.12 Therefore, from a public health perspective the 
population-attributable risk (the proportion of the dis-
ease that may be attributable to a particular risk factor) 
is more important than other traditional measures of 
risk, such as the relative risk (whose magnitude may 
tell us something about the strength of a particular 
association). In a study of risk factors for psoriasis in 
Italy, Naldi et al found that smoking accounted for up 
to 26% of all cases.13 In individuals with psoriasis who 
smoked and who also had a family history of psoriasis, 
an increased body mass index might accounted for up 
to 48% of disease.13 The fact that smoking and obesity 
are modifiable risk factors suggests that psoriasis is 
preventable, at least to some degree, in this population.

PUBLIC HEALTH APPROACHES  
IN DERMATOLOGY

So far, we have illustrated the public health approach 
in dermatology using mainly historical examples. Yet 
although current dermatologic research is still rela-
tively dominated by the pursuit of studies in which the 
unit of analysis is at a cellular or subcellular level, there 
are some good examples of public health dermatology 
“in action.”

One of the classic studies illustrating the public 
health approach “in action” for infectious skin disease 
was that conducted by Taplin and colleagues concern-
ing scabies among Kuna Indians on the San Blas Archi-
pelago.14 These islands off the coast of Panama were 
plagued by very high rates of scabies in children in 
the 1980s, which led to misery and secondary bacterial 
infections. Despite the use of the best treatments avail-
able to combat the problem, the population burden of 
scabies remained largely unchanged. Only after the 
adoption of a public health approach in which every-
one in defined areas was treated did the prevalence of 
scabies fall dramatically from approximately 33% to 
approximately 1%. Similar dramatic decreases in sca-
bies prevalence (from 25% to 1%) and in associated pyo-
derma and possibly poststreptococcal nephritis have 
been observed through the use of population-based 
treatment with ivermectin in the Solomon Islands.15 
Another example is the Global Alliance to Eliminate 
Lymphatic Filariasis (GAELF; http://www.filariasis.
org/), an alliance between the World Health Organiza-
tion, ministries of health, and the private sector aimed 
at the worldwide eradication of this devastating dis-
ease by 2020. GAELF is probably the biggest public 
health program ever and involves mass treatment of 
around 750 million people in 48 countries with antifi-
larial drugs and also includes public health education 

and advice on skin care of lymphedematous legs to 
prevent further morbidity. Public health interventions 
are not restricted to administration of pharmaceutical 
drugs but can also include educational interventions 
such as the public education campaigns for reducing 
skin cancer through reduction in ultraviolet light expo-
sure. One such successful program has been the intro-
duction of basic dermatologic care in Mali through the 
development of a training program for general health 
care workers on the management of common skin dis-
eases.16 The proportion of patients with skin disease 
with a clear diagnosis increased from 42% before the 
training to 81% after it. Although such dramatic effects 
might be overestimated in a simple before-and-after 
study, the effects were sustained for up to 18 months 
after training. Paradoxically, these improvements in 
care were associated with a 25% reduction in prescrip-
tion costs, which suggests that inappropriate empirical 
prescribing was a source of unnecessary expenditure 
before the training. Other researchers have also docu-
mented how scarce family income can be wasted on 
inappropriate treatment for skin diseases such as pyo-
derma and scabies in Mexico.17 Ryan has described the 
role of educational clinics in the prevention of skin can-
cers as well as the management of early lesions in the 
albino population of 170,000 in Tanzania.18 The prin-
ciples of community dermatology in the face of mobile 
populations are also discussed elsewhere.19

Three further points in relation to public health der-
matology are worth noting. The first is that although 
dermatologists are best placed to provide an accurate 
diagnosis of skin diseases, such provision may not be 
realistic for interventions on a public health scale in 
poorer countries, where there is a strong argument for 
embedding dermatological skills into primary health 
care services as has been done successfully in train-
ing health care workers in the diagnosis of leprosy in 
Mali.20 The second is that public health interventions, 
like drug treatments, are not without their potential 
drawbacks. For example, limiting sun exposure in 
order to reduce the incidence of skin cancer may be 
associated with drawbacks including depression and 
less skin synthesis of vitamin D, deficiency of which 
may be associated with a range of diseases such as can-
cer, bone disease, and heart disease.21 Yet recent stud-
ies of seasonal variations in vitamin D levels suggest 
that the commonly held view that 10 to 20 minutes sun 
exposure during the summer is enough to boost over-
all 25 hydroxy Vitamin D levels is wrong, and that suf-
ficient sun exposure for a worthwhile benefit would be 
countered by an unacceptable burden of skin cancer.22 
Therefore, fortifying foods with Vitamin D seems a 
safer public health option than increasing sun exposure 
for maintaining adequate vitamin D levels.23 Balancing 
benefits and harms requires special consideration in 
public health simply because they affect so many peo-
ple. Whilst some public health interventions, such as 
immunization or advice on reduction of sun exposure, 
allow some degree of choice for individuals to heed or 
ignore as they choose, others, such as fluoridation of 
water or addition of iodine to salt, are less amenable 
to personal modification. Third is that although many 
public health interventions may not sound as “high 

http://www.filariasis.org/
http://www.filariasis.org/
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tech” as drugs targeted at specific biologic receptors, 
they may be more effective and appropriate for sick 
populations. The concept that a little bit of harm affect-
ing a lot of people can add up to more than a lot of 
harm affecting a few people was developed earlier, 
but a similar maxim also holds true: sometimes a low-
technology beneficial intervention that can be applied 
to a large population can add up to far greater benefit 
in population terms than a high-technology solution 
that will benefit only a few.

FUTURE OF PUBLIC HEALTH  
IN DERMATOLOGY

Some dermatologists, rather than just viewing the 
world of skin disease from within the narrow confines 
of a private practice or hospital-based practice, have 
already conducted population-based needs assess-
ments for dermatologic care, followed by organiza-
tion of the appropriate services at a population level. A 
health care needs assessment conducted in the United 
Kingdom found that skin diseases are one of the com-
monest reasons why people consult their family doc-
tor where training was paradoxically the least.24 New 
data from the World Health Organization project on 
the Global Burden of Diseases will include impor-
tant information on the comparative burden of skin 
diseases compared with other skin diseases (http://
www.who.int/healthinfo/global_burden_disease/
en/). New methods of communication such as social 
networking Internet sites have become an increasingly 
important source of public health information.25

There are increasing international collaborations to 
try to prevent and reduce the burden of skin diseases 
at a global level through health care planning and 
focused interventions. These are carried out through 
organizations such as the International Foundation 
for Dermatology (http://www.ifd.org/) in conjunction 
with the International League of Dermatological Societ-

ies (http://web.ilds.org/). The International League of 
Dermatological Societies is working to improve com-
munity dermatologic programs in developing coun-
tries, focusing on better diagnosis and clear evidence-
based guidance for the management of common der-
matoses. Training courses have been established, such 
as those at the Regional Dermatology Training Centre 
in Moshi, Tanzania (http://www.global-campus.org/
rdtc) and short courses in Guerrero, Mexico, and Mali. 
One of the key aims of these programs is to educate at 
the primary care level, with the idea that the trainees 
will then multiply such knowledge by training oth-
ers in their own countries. As Weinstock points out in  
Chapter 1, the burden of skin diseases is high. Many 
skin diseases such as infections, cancer, and atopic 
eczema can already benefit from a public health 
approach. What is needed to redress the relative pau-
city of public health dermatology is to understand the 
concept that populations are as important as individu-
als and to build on the sort of collaboration champi-
oned by the International Foundation for Dermatology.
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Approach to Dermatologic Diagnosis

Chapter 5  ::  �Structure of Skin Lesions and 
Fundamentals of Clinical Diagnosis

	 ::		Amit Garg, Nikki A. Levin, & Jeffrey D. Bernhard
“You see, but you do not observe”

—Holmes to Watson in “Scandal in Bohemia,” 
by Arthur Conan Doyle, 1892

guage of dermatology, to recognize the primary and 
sequential lesions of the skin, and to recognize the 
various patterns in which they occur. In this chapter, 
we discuss a fundamental approach to the patient 
presenting with a skin problem. We introduce the 
technical vocabulary of dermatologic description, the 
“dermatology lexicon.” It is important to know and 
use this standard terminology, as it is the first step 
in generating a differential diagnosis. Once a lesion 
has been described as a pearly, flesh-colored, telangi-
ectatic, ulcerated nodule, the experienced physician 
puts basal cell carcinoma at the top of the differential 
diagnosis. It is also important to use standard derma-
tologic terminology for consistency in clinical docu-
mentation, in research, and in communication with 
other physicians.

The process of examining and describing skin 
lesions may be likened to that of viewing a painting. 
First, one stands back and takes in the whole “canvas,” 
viewing the patient from a few feet away, at which 
distance an overall assessment of the patient’s general 
and cutaneous health may be made. One may note 
such findings as skin color and turgor, presence of pal-
lor or jaundice, degree of sun damage, and the overall 
number and location of lesions. Next, one looks more 
closely at the “trees” or “mountains” that make up the 
landscape, describing and categorizing the specific 
lesions on the patient. Finally, one may closely exam-
ine the details of the canvas, taking in the texture and 
brush-strokes, using magnification to see the borders 
of a nevus or compressing a lesion to see if it blanches. 
Just as a knowledgeable viewer of art may recognize 
a work of Georges Seurat by its tiny, dot-like brush 
strokes, an experienced observer of the skin can recog-
nize a melanoma by its asymmetry, irregular borders, 
and multiple colors.

APPROACH TO THE PATIENT

HISTORY

Dermatology is a visual specialty and some skin 
lesions may be diagnosed at a glance. Nonetheless, the 
history is important and in complex cases, such as the 

SKIN LESIONS AND DIAGNOSIS  
AT A GLANCE

	 A patient and thorough approach to the 
evaluation decreases the risk of making an 
incorrect diagnosis or overlooking another 
diagnosis.

	 Knowledge and appropriate use of 
dermatological terminology are fundamental.

	 Recognition of disease patterns requires 
repeated patient encounters.

	 The history is indispensable in elucidating 
complex diagnoses.

	 The entire mucocutaneous surface, as well 
as the hair and nails, should be examined 
whenever reasonable.

	 Morphologic characteristics derived 
from cell type in skin must be carefully 
scrutinized.

	 Diseases have characteristic morphology and 
distribution.

	 Common pitfalls in dermatologic diagnosis 
exist and can be avoided.

THE ART AND SCIENCE OF 
DERMATOLOGIC DIAGNOSIS

The diagnosis and treatment of diseases that affect 
the skin rest on the physician’s ability to use the lan-
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patient with rash and fever or the patient with general-
ized pruritus, history may be crucial. Dermatologists 
vary in whether they prefer to take a history prior to, 
during, or after performing a physical examination. In 
practice, many take a brief history, perform a physical 
examination, then undertake more detailed question-
ing based on the differential diagnosis that the exami-
nation suggests.

For the following reasons, it is often useful to at least 
briefly examine the patient before taking a lengthy his-
tory:

	 Certain skin conditions, such as classic plaque-
type psoriasis or molluscum contagiosum, for 
example, present with such distinctive mor-
phologies that the diagnosis may be immediately 
obvious, rendering extensive history taking 
unnecessary.

	 A patient’s history may contain “red herrings,” 
which lead the physician away from, rather  
than toward, the correct diagnosis. Examination 
of the patient before taking a history may yield  
a more complete and unbiased differential  
diagnosis.

	 In certain situations, such as the evaluation of 
alopecia, initial examination of the patient to deter-
mine what type of hair loss is present allows the 
physician to pursue a line of questions pertinent to 
that type of alopecia.

In taking a history from a patient presenting with a 
new skin complaint, the physician’s primary goal is to 
establish a diagnosis, with a secondary goal of evaluat-
ing the patient as a candidate for therapy. In patients 
whose diagnosis is already established, the physician’s 
goals are to reevaluate the original diagnosis, monitor 
disease progress and complications, and modify treat-
ment accordingly.

Box 5-1 presents a suggested approach to obtaining 
the history in a patient presenting with a skin problem. 
Clearly, not all of the questions are necessary for every 
patient. The physician will need to tailor the history 
depending on whether the chief complaint is a growth 
or an eruption, a nail or hair disorder, or another con-
dition, and whether it is a new problem or a follow-up 
visit for an ongoing condition.

EXAMINATION OF THE 
DERMATOLOGIC PATIENT

SCOPE OF THE COMPLETE CUTANEOUS 
EXAMINATION. The complete cutaneous exami-
nation includes inspection of the entire skin surface, 
including often-overlooked areas such as the scalp, 
eyelids, ears, genitals, buttocks, perineal area, and 
interdigital spaces; the hair; the nails; and the mucus 
membranes of the mouth, eyes, anus, and genitals. In 
routine clinical practice, not all of these areas are exam-
ined unless there is a specific reason to do so, such as 
a history of melanoma or a particular localizing com-
plaint. A guide to performing the physical examination 
of the patient presenting with a skin problem is pre-
sented in Box 5-2.

ADVANTAGES TO PERFORMING A COM-
PLETE CUTANEOUS EXAMINATION. Although 
it is not always essential or practical to perform a com-
plete skin examination, there are many advantages to 
doing so, especially for new patients and challenging 
cases:

	 Identification of potentially harmful lesions (e.g., 
skin cancers) of which the patient is unaware; any 
patient with a history of skin cancer or a chief 
complaint of a “new growth” deserves a full skin 
examination.

	 Identification of benign lesions (e.g., seborrheic 
keratoses, angiokeratomas) that the patient was 
concerned about but reluctant to mention, thereby 
enabling the physician to provide reassurance.

	 Finding hidden clues to diagnosis (e.g., scabies 
lesions on the penis, psoriatic plaques on the but-
tocks, Wickham striae of lichen planus on the buccal 
mucosa, nail pitting in alopecia areata).

	 Opportunity for patient education (e.g., lentigines 
are a sign of sun damage and suggest the need for 
improved sun protection).

	 Opportunity to convey the physician’s concern about 
the patient’s skin health as a whole. Patients appreci-
ate this and also regard the physician as thorough.

BARRIERS TO PERFORMING A COMPLETE 
SKIN EXAMINATION. Despite the advantages 
of performing a full cutaneous examination, numer-
ous barriers exist that may prevent the dermatologist 
from performing such an evaluation for every patient. 
Understandably, patients may decline a full examina-
tion when their chief complaint is relatively minor or 
localized, such as a wart or acne. In other cases, patients 
may express resistance to disrobing for a full examina-
tion due to embarrassment, especially when the physi-
cian is of the opposite gender. Sometimes the physician 
is uncomfortable performing a complete skin examina-
tion with the concern that a patient may misinterpret 
the examination as improper. In many instances, time 
constraints and lack of personnel to serve as chaper-
ones limit the ability to perform full skin examination.

IDEAL CONDITIONS FOR THE COMPLETE 
SKIN EXAMINATION. A complete skin examina-
tion is most effective when performed under ideal con-
ditions. It is most important to have excellent lighting, 
preferably bright, even light that simulates the solar 
spectrum. Without good lighting, subtle but impor-
tant details may be missed. The patient should be fully 
undressed, wearing only a gown that is easily moved 
aside, with a sheet over the legs, if desired. Underwear, 
socks, and shoes should be removed, as should any 
makeup or eyeglasses. The examining table should 
be at a comfortable height, with a head that reclines, 
an extendable footrest, and gynecologic stirrups. The 
examining room should be at a comfortable tempera-
ture for the lightly dressed patient. It should contain a 
sink for hand washing and disinfecting hand foam, as 
patients are reassured by seeing their physician wash 
hands before the examination. If the patient and phy-
sician are of opposite genders, having a chaperone in 



28

2

Section 2     ::     A
pproach to D

erm
atologic D

iagnosis

the room can make the examination more comfortable 
for both.

RECOMMENDED TOOLS FOR THE COM-
PLETE SKIN EXAMINATION. Although the phy-
sician’s eyes and hands are the only essential tools for 
examination of the skin, the following are often useful 
and highly recommended:

	 A magnifying tool such as a loupe, magnifying 
glass, and/or dermatoscope.

	 A bright focused light such as a flashlight or pen-
light to sidelight lesions.

	 Glass slides or a hand magnifier for diascopy.

	 Alcohol pads to remove scale or surface oil.
	 Gauze pads or tissues with water for removing 

makeup.
	 Gloves to be used for examination when scabies 

or another highly infectious condition (second-
ary syphilis) is suspected, when examining mucus 
membranes, and vulvar and genital areas, and 
when performing any procedure.

	 A ruler for measuring lesions.
	 Number 15 and number 11 scalpel blades for scrap-

ing and incising lesions, respectively.
	 A camera for photographic documentation.
	 A Wood’s lamp (365 nm) for highlighting subtle 

pigmentary changes.

BOX 5-1  History Taking in Dermatologic Diagnosis

CHIEF COMPLAINT AND HISTORY OF THE PRESENT ILLNESS
	 Duration: When the condition was first noted and dates of any recurrences or remissions
	 Periodicity: For example, constant, waxing and waning, worst at night, worst in winter
	� Evolution: How the condition has spread or developed over time; often useful to ask patient whether lesion “always 

looked this way,” or if not, how it looked when it first started
	 Location: Where lesions were first noted and how they have spread, if applicable
	 Symptoms: For example, pruritus, pain, bleeding, nonhealing, change of preexisting moles
	� Severity: Especially for painful or pruritic conditions, it can be useful to ask patient to rate severity on a ten-point 

scale in order to follow severity over time
	� Ameliorating and Exacerbating Factors: Relation to sun exposure, heat, cold, wind, trauma, and exposure to chem-

icals, topical products, plants, perfumes or metals, relation to menses or pregnancy
	 Preceding illness, new medications, new topical products, or exposures
	 Therapies tried, including over-the-counter or home remedies, and response to therapy
	 Prior similar problems, prior diagnosis, results of biopsies or other studies performed

PAST MEDICAL HISTORY

	� A history of all chronic illnesses, particularly those that may manifest in the skin, (diabetes, renal and hepatic disease, 
infection with HIV or hepatitis viruses, polycystic ovarian syndrome, lupus, thyroid disease) and those that are as-
sociated with skin disease (asthma, allergies)

	 History of surgical procedures, including organ transplantation and bariatric surgery
	 Immunosuppression: Either iatrogenic, infectious, genetic
	 Pregnancies
	 Psychiatric disease
	 History of blistering sunburns, exposure to arsenic or ionizing radiation
	 Medication History: A detailed history with particular attention to those medications started recently
	 Prescription
	 Over-the-counter medications
	 Vitamins and dietary supplements
	 Herbal remedies
	 Allergies: To medications, foods, environmental antigens, and contactants
	� Social History: Occupation, hobbies and leisure activities, alcohol and tobacco use, illicit drug use, sexual history 

(including high-risk activities for sexually transmitted diseases), dietary history, bathing habits, pets, living condi-
tions (e.g., alone, with family, homeless, in an institution), history of travel or residence in endemic areas for infec-
tious diseases, ethnicity, religious practices

	 Family History: Of skin disease, atopy (atopic dermatitis, asthma, hay fever) or skin cancer
	� Review of Systems: Constitutional symptoms (fatigue, weight loss, fever, chills, night sweats), acute illness symp-

toms (headache, photophobia, stiff neck, nausea, vomiting, cough, rhinorrhea, sneezing, myalgias, arthralgias), 
symptoms of conditions such as hypothyroidism (cold intolerance, weight gain, constipation) or psoriatic arthritis 
(joint pain, swelling and stiffness), which may accompany a dermatologic condition
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TECHNIQUE OF THE DERMATOLOGIC 
PHYSICAL EXAMINATION. Just as there is no one 
correct way to perform a general physical examination, 
each physician approaches the complete skin exami-
nation with his or her own style. A common thread to 
effective styles of skin examination is consistency in the 
order of examining different body areas to ensure that 
no areas are overlooked. One approach to the complete 
skin examination is presented here. First, observe the 
patient at a distance for general impressions (e.g., asym-
metry due to a stroke, obesity, pallor, fatigue, jaundice). 
Next, examine the patient in a systematic way, usu-
ally from head to toe, uncovering one area at a time to 
preserve patient modesty. Move the patient (e.g., from 
sitting to lying) and the illumination as needed for the 
best view of each body area. Palpate growths to deter-
mine whether they are soft, fleshy, firm, tender, or fluid-
filled. Use of the hands to stretch the skin is especially 
useful in diagnosis of basal cell carcinoma, in which 
stretching skin reveals a “pearly” quality often not seen 
on routine inspection. A magnifier worn on the head 
leaves both hands free for palpation of lesions. Cer-
tain lesions, such as porokeratosis, are best examined 
with side lighting that reveals depth and the details of 
borders. During the examination, patients often find 
it reassuring for the physician to name and demystify 
benign lesions as they are encountered.

Special examination techniques for hair disorders 
are discussed in Chapter 88; these include having the 

patient sit in a chair so that the entire scalp is easily 
examined, parting the patient’s hair at the front and 
occiput, and gently tugging on hairs to determine the 
fraction of loose (telogen) hairs. Examination of the 
nails is discussed in Chapter 89.

After completing the examination, it is important 
to document the skin findings, including the type of 
lesions and their locations, either descriptively or on 
a body map. Careful documentation is particularly 
important for suspicious lesions that are to be biop-
sied, so that the exact location may be found and 
definitively treated at a later date. Instant or digital 
photography is a useful adjunct for documentation.

INTRODUCTION TO MORPHOLOGY

Siemens (1891–1969) wrote, “he who studies skin dis-
eases and fails to study the lesion first will never learn 
dermatology.” His statement reinforces the notion that 
the primary skin lesion, or the evolution thereof, is the 
essential element on which clinical diagnosis rests. 
Joseph Jakob von Plenck’s (1738–1807) and Robert  
Willan’s (1757–1812) work in defining basic morpho-
logic terminology have laid the foundation for the 
description and comparison of fundamental lesions, 
thereby facilitating characterization and recognition of 
skin disease as, Wolff and Johnson state, to read words, 
one must recognize letters; to read the skin, one must  

BOX 5-2  Physical Examination in Dermatologic Diagnosis

GENERAL IMPRESSION OF THE PATIENT
	 Well or ill
	 Obese, cachectic, or normal weight
	 Skin Color: Degree of pigmentation, pallor (anemia), carotenemia, jaundice
	 Skin Temperature: For example, warm, cool, and clammy
	� Skin Surface Characteristics: Xerosis (dryness), seborrhea (excessive oil), turgor, hyper- or hypohidrosis (excessive 

or decreased sweating), and texture
	 Degree of Photoaging: Lentigines, actinic purpura, rhytides

Describe the Distribution of Lesions: Localized (isolated), grouped, regional, generalized, universal, symmetrical, sun-
exposed, flexural, extensor extremities, acral, intertriginous, dermatomal, follicular

PRIMARY LESIONS

	 Define their type (e.g., papule, plaque, bulla)
	 Describe their shape (e.g., arcuate, annular, linear)
	 Describe any secondary changes (e.g., crusting, excoriations)

PALPATION

	 Superficial (e.g., scaly, rough, smooth)
	 Deep (e.g., firm, rubbery, mobile)

ASPECTS OF GENERAL PHYSICAL EXAMINATION THAT MAY BE HELPFUL

	 Vital signs
	 Abdominal examination for hepatosplenomegaly
	 Pulses
	 Lymph node examination (especially in cases of suspected infection and malignancy)
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recognize the basic lesions. To understand a para-
graph, one must know how words are put together; to 
arrive at a differential diagnosis, one must know what 
the basic lesions represent, how they evolve, and how 
they are arranged and distributed.

Variation and ambiguity in the morphologic terms 
generally accepted by the international dermatology 
community have engendered barriers to communica-
tion among physicians of all disciplines, including der-
matologists. In dermatologic textbooks, the papule, for 
example, has been described as no greater than 1 cm 
in size, less than 0.5 cm, or ranging from the size of a 
pinhead to that of a split pea. Thus, in forming a men-
tal image of a lesion or eruption after hearing its mor-
phologic description, physicians sometimes remain 
irresolute. The mission of the Dermatology Lexicon 
Project has been to create a universally accepted and 
comprehensive glossary of descriptive terms to sup-
port research, medical informatics, and patient care. 
Morphologic definitions in this chapter parallel and 
amplify those of the Dermatology Lexicon Project. 
Table 5-1 contains a summary of the lesions discussed.

RAISED LESIONS

PAPULE. A papule is a solid, elevated lesion less 
than 0.5 cm in size in which a significant portion proj-
ects above the plane of the surrounding skin. Papules 
surmounted with scale are referred to as papulosqua-
mous lesions. Sessile, pedunculated, dome-shaped, flat-
topped, rough, smooth, filiform, mammillated, acumi-
nate, and umbilicated constitute some common shapes 
and surfaces of papules. A clinical example is lichen pla-
nus (Fig. 5-1; see Chapter 26).

PLAQUE. A plaque is a solid plateau-like elevation 
that occupies a relatively large surface area in compari-
son with its height above the normal skin level and has 
a diameter larger than 0.5 cm. Plaques are further char-
acterized by their size, shape, color, and surface change. 
A clinical example is psoriasis (Fig. 5-2; see Chapter 18).

NODULE. A nodule is a solid, round or ellipsoidal, 
palpable lesion that has a diameter larger than 0.5 cm. 
However, size is not the major consideration in the 

definition of nodule. Depth of involvement and/or 
substantive palpability, rather than diameter, differen-
tiates a nodule from a large papule or plaque. Depend-
ing on the anatomic component(s) primarily involved, 
nodules are of five main types: (1) epidermal, (2) epi-
dermal–dermal, (3) dermal, (4) dermal–subdermal, and 
(5) subcutaneous. Some additional features of a nodule 
that may help reveal a diagnosis include whether it is 
warm, hard, soft, fluctuant, movable, fixed, or pain-
ful. Similarly, different surfaces of nodules, such as 
smooth, keratotic, ulcerated, or fungating, also help 
direct diagnostic considerations. A clinical example of 
a nodule is nodular basal cell carcinoma (Fig. 5-3; see 
Chapter 115).

Tumor, also sometimes included under the heading 
of nodule, is a general term for any mass, benign or 
malignant. A gumma is, specifically, the granulomatous 
nodular lesion of tertiary syphilis.

CYST. A cyst is an encapsulated cavity or sac lined 
with a true epithelium that contains fluid or semi-

TABLE 5-1
The Lesions of the Skin

Raised Depressed Flat Surface Change Fluid Filled Vascular

Papule
Plaque
Nodule
Cyst
Wheal
Scar
Comedo
Horn
Calcinosis

Erosion
Ulcer
Atrophy
Poikiloderma
Sinus
Striae
Burrow
Sclerosis

Macule
Patch
Erythema
Erythroderma

Scale
Crust
Excoriation
Fissure
Lichenification
Keratoderma
Eschar

Vesicle
Bulla
Pustule
Furuncle
Abscess

Purpura
Telangiectasia
Infarct

Figure 5-1  Papule. Multiple, well-defined papules of 
varying sizes are seen. Flat tops and glistening surface are 
characteristic of lichen planus.
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solid material (cells and cell products such as keratin). 
Its spherical or oval shape results from the tendency 
of the contents to spread equally in all directions. 
Depending on the nature of the contents, cysts may be 
hard, doughy, or fluctuant. A clinical example is a cys-
tic hidradenoma (Fig. 5-4; see Chapter 119).

WHEAL. A wheal is a swelling of the skin that is char-
acteristically evanescent, disappearing within hours. 
These lesions, also known as hives or urticaria, are the 
result of edema produced by the escape of plasma 
through vessel walls in the upper portion of the der-
mis. Wheals may be tiny papules or giant plaques, and 
they may take the form of various shapes (round, oval, 
serpiginous, or annular), often in the same patient. 
Borders of a wheal, although sharp, are not stable and 
in fact move from involved to adjacent uninvolved 
areas over a period of hours. The flare, or ring of pink 
erythema, of a wheal may be intense if superficial ves-
sels are dilated. If the amount of edema is sufficient 
to compress superficial vessels, wheals may in fact be 
white in the center or around the periphery, producing 
a zone of pallor. With associated inflammatory disrup-
tion of the vessels walls, wheals may have a deeper 
red color, may be purpuric, and are more persistent. 

A clinical example is dermatographism (Fig. 5-5; see 
Chapter 38).

Angioedema is a deeper, edematous reaction that 
occurs in areas with very loose dermis and subcutane-
ous tissue such as the lip, eyelid, or scrotum. It may 
occur on the hands and feet as well, and result in gro-
tesque deformity.

SCAR. A scar arises from proliferation of fibrous tis-
sue that replaces previously normal collagen after a 
wound or ulceration breaches the reticular dermis. 
Scars have a deeper pink to red color early on before 
becoming hypo- or hyperpigmented. In most scars, the 
epidermis is thinned and imparts a wrinkled appear-
ance at the surface. Adnexal structures, such as hair 

Figure 5-2  Plaque. Well-demarcated pink plaques with a 
silvery scale representing psoriasis vulgaris.

Figure 5-3  Nodule. A nodular basal cell carcinoma 
with well-defined, firm nodule with a glistening surface 
through which telangiectasia can be seen.

Figure 5-4  Cyst. A bluish colored resilient cyst filled with a 
mucous-like material on the cheek is cystic hidradenoma.

Figure 5-5  Wheal. A sharply demarcated wheal with a 
surrounding erythematous flare occurring within seconds 
of the skin being stroked.
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