Contents

SECTION 1
Serenai Aspects of Vaccination

1~ Short History of Vaccination, 1
Sesjri L Plotkin and Stanley A. Plotkin

Z Vaccine Immunology, 16
Osre-Anne Siegrist

3 orrelates of Protection, 35
A Plotkin and Peter Gilbert

4  The Vaccine Industry, 41
L . Douglas and Vijay B. Samant

5  *cecine Manufacturing, 51
| L Gomez and James M. Robinson

K Evolution of Adjuvants Across the
Centuries, 61
"»"zr~:lie Garmon and Martin Friede

fI  Vaccine Additives and Manufacturing
Residuals in Vaccines Licensed in the
United States, 75
—t'sj M. Finn and William Egan

$ Passive Immunization, 84
vitt K. Slifka and lan /. Amanna

5 General Immunization Practices, 96
Krdmv T. Kroger, William L. Atkinson, and Larry K. Pickering

SECTION 2
licensed Vaccines and Vaccines
m Development

m  Adenovirus Vaccines, 121
JVEt»ry C. Gray and Dean D. Erdman

M Anthrax Vaccines, 134
Vtirnr Friedlander, John D. Grabenstein,
Philip S. Brachman

11 Biodefense and Special Pathogen

Vaccines, 149
Pkilhp R. Human and Stanley A. Plotkin

X6  Cancer Vaccines, 161

\inan Bot, Elliot M. Berinstein, and Neil L. Berinstein

14 Cholera Vaccines, 185
JaAri D. Clemens, Sachin N. Desai, Firdausi Qadri, GB Nair,
Jan Holmgren

W  Combination Vaccines, 198
\tx7uiel D. Decker, Kathryn M. Edwards, and
r*rhira J. Howe

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Cytomegalovirus Vaccines, 228
Mark R. Schleiss and Stanley A. Plotkin

Dengue Vaccines, 241
Scott B. Halstead and Stephen J. Thomas

Diarrhea Caused by Bacteria, 252

Jan Holmgren and Anna Lundgren

Diphtheria Toxoid, 261
Tejpratap S.P. Tiwari and Melinda Wharton

Ebola Vaccines, 276

Aurélie Ploquin, Kendra Leigh, and Nancy J. Sullivan

Enterovirus 71, 288
Pele Choi-Sing Chong and Michel Mein

Epstein-Barr Virus Vaccines, 295
Henry H. Balfour Jr

Haemophilus Influenzae Type b Vaccines, 301
Srinivas Acharya Nanduri, Andrea R. Sutherland,
iMnce K. Gordon, and Mathuram Santosham

Hepatitis A Vaccines, 319
Francisco M. Averhoff, Yury Khudyakov, and
Noele P Nelson

Hepatitis B Vaccines, 342
Pierre Van Damme, John W. Ward, Daniel Shouval, and
Alessandro Zanetti

Hepatitis C Vaccines, 375
Sergio Abrignani, Petra Neddermann, Michael Houghton, and
Raffaele De Francesco

Hepatitis E Vaccines, 386

Harry R. Dalton, Jacques Izopet, and Ningshao Xia

Herpes Simplex Virus Vaccines, 393
Lawrence R. Stanberry

Human Immunodeficiency Virus
Vaccines, 400
Marc P Girard and Wayne C. Koff

Human Papillomavirus Vaccines, 430
John T. Schiller, Lauri E. Markowitz, Allan Hildesheim, and
Douglas R. Lowy

Inactivated Influenza Vaccines, 456
Joseph S. Bresee, Alicia M. Fry, Suryaprakash Sambhara, and
Nancy J. Cox

Influenza Vaccine—Live, 489
Catherine J. Luke, Seema S. Lakdawala, and
Kanta Subbarao

Japanese Encephalitis Vaccines, 511
Scott B. Halstead, Susan L. Hills, and Katrin Dubischar



34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

Contents

Lyme Disease Vaccines, 549
Allen C. Steere

Malaria Vaccines, 561
W. Ripley Ballou and Johan Vekemans

Maternal Immunization, 567
Saad B. Omer and Denise J. Jamieson

Measles Vaccines, 579
Peter M. Strebel, Mark J. Papania, Paul A. Gastanaduy, and
James L. Goodson

Meningococcal Capsular Group A, C, W,
and Y Conjugate Vaccines, 619

Lee H. Harrison, Dan M. Granoff, and Andrew J. Pollard

Meningococcal Capsular Group B
Vaccines, 644

Dan M. Granoff, Andrew J. Pollard, and Lee H. Harrison

Mumps Vaccines, 663
Steven A. Rubin

Noninfectious Disease Vaccines, 689
Aadil El-Turabi and Martin F Bachmann

Norovirus Vaccines, 698

Jacob E Kocher, Kari Debbink, Lisa C. Lindesmith,
Rachel L. Graham, Hugues Bogaerts, Robert R. Goodwin,
and Ralph S. Baric

Parasitic Disease Vaccines, 704
Peter J. Hotez and Jeffrey M. Bethony

Pertussis Vaccines, 711
Kathryn M. Edwards and Michael D. Decker

Plague Vaccines, 762

E. Diane Williamson and Petra C.F. Oyston

Pneumococcal Conjugate Vaccine and
Pneumococcal Common Protein

Vaccines, 773
Keith P Klugman, Ron Dagan, Richard Malley,
and Cynthia G. Whitney

Pneumococcal Polysaccharide Vaccines, 816
John D. Grabenstein and Daniel M. Musher

Poliovirus Vaccine—Inactivated, 841
Emmanuel Vidor

Poliovirus Vaccine—Live, 866
Roland W Sutter, Oien M. Kew, Stephen L. Cochi,
and R. Bruce Aylward

Rabies Vaccines, 918
Charles E. Rupprecht, Thirumeni Nagarajan, and Hildegund Erti

Respiratory Syncytial Virus Vaccines, 943
Ruth A. Kanon

Rotavirus Vaccines, 950
Umesh D. Parashar, Margaret M. Cortese, and
Paul A. Offit

Rubella Vaccines, 970
Susan E. Reefand Stanley A. Plotkin

Smallpox and Vaccinia, 1001
Richard B. Kennedy, J. Michael Lane, Donald A. Henderson,
and Gregory A. Poland

55  Staphylococcus aureus Vaccines, 1031
Robert S. Daum
56  Streptococcus Group A Vaccines, 1039
Karen L. Kotloff
57  Streptococcus Group B Vaccines, 1046
C. Mary Healy and Carol J. Baker
58 Tetanus Toxoid, 1052
Martha H. Roper, Steven G.F. Wassilak, Heather M. Scobie,
Alison D. Ridpath, and Walter A. Orenstein
59 Tickborne Encephalitis Vaccines, 1080
Joachim Hombach, Alan D.T. Banett, and Herwig Kollaritsch
60 Tuberculosis Vaccines, 1095
Willem A. Hanekom, Thomas R. Hawn, and Ann M. Ginsberg
61 Typhoid Fever Vaccines, 1114
Myron M. Levine
62 Varicella VVaccines, 1145
Anne A. Gershon, Mona Marin, and Jane F. Seward
63  Yellow Fever Vaccines, 1181
/. Erin Staples, Thomas P Monath, Mark D. Gershman,
and Alan D.T Barrett
64 Zika Virus, 1266
Stanley A. Plotkin and Barney S. Graham
65 Zoster Vaccines, 1268
Myron J. Levin
SECTION 3
New Technologies
66 Technologies for Making New Vaccines, 1283
S. Sohail Ahmed, Ronald W Ellis, and Rino Rappuoli
67 Development of Gene-Based Vectors for
Immunization, 1305
David B. Weiner and Gary J. Nabel
68 Technologies to Improve Immunization, 1320
Mark J. Papania, Darin Zehrung, and Courtney Jarrahian
SECTION 4

Vaccination of Special Groups

69 Vaccination of Immunocompromised
Hosts, 1355
Per Ljungman

70 Vaccination of Human Immunodeficiency
Virus-Infected Persons, 1370
Catherine G. Sutcliffe and William J. Moss

71  Vaccines for International Travel, 1383
Elizabeth D. Barnett, Phyllis E. Kozarsky, and Robert Steffen

72 Vaccines for Healthcare Personnel, 1402
David J. Weber and William A. Rutala

SECTION 5

Public Health and Regulatory Issues

73

Immunization in the United States, 1421
Amanda Cohn, Lance E. Rodewald, Walter A. Orenstein, and
Anne Schuchat



Immunization in Europe, 1441
Johansen, Dina Pfeifer, and David Salisbury

Immunization in the Asia-Pacific
Region, 1466
Theodore F Tsai, Raman D.S.V. Rao, and Zhi Yi Xu

Immunization in Developing Countries, 1486
Themas Cherian, Felicity Cutts, Rudolf Eggers, Patrick Lydon,
S»imir V. Sodha, and Jean-Marie Okwo-Bele

Community Protection, 1512
E.J11 Fine, Kim Mulholland, J. Anthony Scott,
zrJ W. John Edmunds

Economic Analyses of Vaccine Policies, 1532
\Lrx A. Miller and Bradford D. Gessner
Regulation and Testing of Vaccines, 1547

SLzrwn F. Gruber and Valerie B. Marshall

Regulation of Vaccines in Europe, 1566
Filk Ehmann, Xavier Kurz, Marco Cavaleri, and Peter Arieti

Contents VII

81 Regulation of Vaccines in Low- and Middle-

Income Countries, 1573

Lahouari Belgharbi, Alireza Khadem Broojerdi,

Carmen A. Rodriguez-Hernandez, and David J. Wood
82 Vaccine Safety, 1584

Frank DeStefano, Paul A. Offit, and Allison Fisher
83 Legal Issues, 1601

Emily Marcus Levine, Andrea Sudell Davey,

and Avril Melissa Houston
84 Ethics, 1631

Arthur L. Caplan and Jason L. Schwartz
APPENDIX

Websites and Applications for Mobile Devices With

Information About Immunization,

1638

Deborah L. Wexler, Teresa A. Anderson, and Mary R. Quirk

Index,

1645



