











6 ADVERSE EVENTS ASSOCIATED WITH CHILDHOOD VAC;,‘m

MEASLES AND MUMPS VACCINES

L{nderslanding the molecular basis for the risk of aseptic meningij
er immunization with the Urabe mumps strain (compared to the experi.
=e with the Jeryl Lynn strain) might lead to better understanding of the <
‘hogenetic capacity of mumps virus and to principles of viral pazhogen_.‘l?;"é
s that would aid in the development of safe attenuated virus vaccines ip -

future. ' :

Insulin-dependent diabetes mellitus (IDDM) is a serious and relat
nmon disorder. The large number of reports raising the suspicion
mps Yaccine might induce the onset of IDDM suggests the need
tematic study of the question.

POLIO VACCINES

Thcrc is a need to understand the basis for reversion of oral poli
cine to a more virulent form to prevent its occurrence.

HEPATITIS B VACCINES e

. . . ".-ﬂ.'—’-‘—'
E.v.ndence Is inadequate to accept or reject a causal relation between ="
witis B vaccine and Guillain-Barré syndrome, transverse myelitis, optic{ **'-
‘i, multiple sclerosis, or other demyelinating syndromes. The abscnce{ S

*ports of such outcomes in large-scale field trials suggests that if hepatid:===: !

3 vaccine causes these adverse events, it does so at a very low fresl-—
i¢y. Nevertheless, the number of reports questioning the relation bess ="
'n hepatitis B vaccine to one or the other of these disorders of similar" )
acter suggests the need for systematic research. T
The possibility that hepatitis B vaccine can cause an exacerbation of|

matoid arthritis should be carefully evaluated in a population-based T
/.

GUILLAIN BARRE SYNDROME

"he committee found that the evidence favors acceptance of a causal
on between tetanus toxoid and Guillain-Barré syndrome (GBS) and
*en oral polio vaccine and GBS. For the other vaccines. the associa-
vith GBS is inconclusive. and research is needed to clarify the associa-
The following information is potentially obtainable through research:
hg background incidence of GBS in the U.S. by vear of life in the
fric age group. particularly in infants and preschool-age children: (2)
cidence of GBS alter the receipt of each vaccine and combination of
1es administered to children or adults: and (3) more precise knowledge
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of the mechanisms and sequence of events that result in vaccine-induced
GBS.

DEATH

The committee encourages active and aggressive follow-up of the re-
ports to passive surveillance system of death in association with immuniza-
tion. This follow-up should be timely and might include elements such as
medical records. laboratory tests. and autopsy results. See the section on
General Surveillance and Epidemiologic Studies for elaboration.

SIMULTANEOUS ADMINISTRATION OF
MORE THAN ONE VACCINE

The committee was able to identify little information pertaining to the
risk of serious adverse events following administration of multiple vaccines
simultaneously. This is an issue of increasing concern as more vaccines
and vaccine combinations are developed for routine use. Both pre- and
postmarketing research should address the issue.

RISK-MODIFYING FACTORS

The committee was able to identify little information pertaining to why
some individuals react adversely to vaccines when most do not. When it is
clear that a vaccine can cause a specific adverse event, research should be
encouraged to elucidate the factors that put certain people at risk for that
adverse reaction.

GENERAL SURVEILLANCE AND EPIDEMIOLOGIC STUDIES

Postmarketing surveillance of licensed vaccines in the United States
depends upon voluntary reporting. Lurge numbers of alleged adverse events
are reported to the Vaccine Adverse Event Reporting System (VAERS) of
the Centers for Disease Control and Prevention and the U.S. Food and Drug
Administrziion.  The committee found. however, that follow-up of serious
adverse events was otten incomplete, and the reported event was often not
confirmed because of insufticient clinical. laboratory, or pathologic data.
The committee suggests that. in the least. research should be conducted on
the performance of passive reporting systems like VAERS. What is the
quality and completeness ol the information supplied? Can the reports
reccived be used to estimate the true risk of vaccine-induced adverse events?
Perhaps most important, how well does the surveillance system detect new
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demonstrated in epidemiologic studies?

The committee encourages the consideration of a more active sysge,b,..,
Such a system might follow a representative sample of new vaccine rcglm_m
ents rather than the population at large. Alternatively, a4 randomly sclccﬁ}""
subgroup of serious adverse events reported to VAERS might be invesifahe:
gated fully. This latter approach suffers the inevitable limitations of retrgg= -
spective review. It may be necessary to retain some broad-based passiye:=-.
reporting system to serve an early-warning function for unpredicted advcm};--"*
events.

recently exposed to the vaccine. Regional or national disease rcgls"
could be established for those rare but serious conditions suspected of so
times being caused by one or more licensed vaccines, for example, GB:
transverse myelitis, optic neuritis, and Stevens-Johnson syndrome. .
disease registries, if reasonably complete, would provide information abo
the descriptive epidemiology of these conditions, including age-, sex-;. amt»d
race-specific background incidence rates. This information would facilitate.——
the performance of case-control studies and other attempts to mvcsugatqj
vaccines as potential causes of the disorders. L "‘ﬁ'i
The committee believes that future clinical trials of vaccines licensed or.”%"
under development should study the serious adverse events examined by,mc‘.:r
present committee and its predecessor committee. Although any single-trial- -4 -
may be too small to detect an effect of vaccine on rare adverse evinifre—
meta-analyses of several large trials may provide useful information. Mc_t.zg_-'_’:‘_'__
analysis could also be used to improve the statistical power of case-cortrol .
studies to detect rare sequelae of vaccine administration. i1 evemmars
With the existence of the large databases that have recently been estab—
lished for defined populations, cohort studies become a feasible and desir-
able epidemiologic method of detecting the adverse effects of vaccines.
Cohort studies would also permit the follow-up of patients exposed to spe-
cific vaccine types or batches that are suspected (e.g., on the basis of case
reports) of being associated with a pathologic condition. Here, too. metd-
analyses of cohort studies from different settings and different databases
may permit identification of effects not detectable within individual studies
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APPENDIX A Status of Vaccines Under Development 1995
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Vaccine
Approaches

Target
Agent

\

8. pertussis surtace protain expressed by
vector (Saimonella)

Inactivated, nontoxic, PT vaccine

PT recombinant vaccine

Purified PT and FHA

+

Purified PT, FHA, pertactin, aggiutinogen
2andd

NSNS

+ [+

Purified PT, FHA, pertactin,

Recombinant PT, FHA pertactin

SIS SNISNS
SIS NSNS

PT peptides—CRM conjugates

+

Purified adenylate cyclase

+

DTaP-Hid conjugate

\

[OTP—Hib conjugate-HBV]

[OTP-IPV]

DTP-Hib conjugate—- IPV-HBV

NN NS

DTaP-HD conjugate-HBY

DTP, DTaP-PV

DTaP-Hib conjugate-PV-HBV

Blastomyces
Dermatiticks

Purified Yeast cell proteins
(Wi-1)

NSNS N NS ISISISTYN SINININ IS

NSRS N NSNISINISTSE SNISISNSN S

Borrelia
burgdoferi

Killed whole cell (canine use)

Purified Osp A

BCG-expressed Osp A

Purified Osp B, Osp C

Brugia malayi

Purified parasite antigens
(paramyosin, etc.)

Chlamydia p.

Subunit, major outsr membrane protain
(MOMP)

SSISSS

Purified MOMP peptide

Polio construct

Heat-shock protsin

Clostridium
tetani

Recombinant toxin

Coccidioides
immitis

Formalin-killed spheruies

Recombinant 7.3 kD protsin

Spherule homogenete (27kxg)

33D protein

DNA veccine

(7.3 kD protain in pc DNA3

YN SISEVIENLN NPURNE NN N

SISRNYN SIS

-k
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Approaches
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LA

N\

NS

Dengue virus

+

+

ANRNINANA N ANENAN

Yeast Subunit

Live, attenuated dengue virus

Entamoeba
histolytica

Yeast subunit

Enterotoxigenic
Escherichia coli
(ETEC)

Nontoxigenic ETEC derivative, live,
attenuated

Subunit synthetic toxoid (ST) and B subunit
of heat labile toxin (LT)

Killed cell + B subunit of cholera toxin

+

Subunit, fusion protein LT and ST

Epstein-Barr
virus (EBV)

Glycoprotein subunit (gp3S0)

AN NANERN BN BN

Vaccinia recombinant virus expressing
op3S0

Peptide induction of CTL

Group A
Streptococcus

M protein/peptides linked to toxin subunit
. ;

M protsin epitopes expressed in
commensal vectors (S. gordonil)

Tetravalent hybrid constructs of M protens

M peptides linked to toxin subunit carmier

M protein expressed in bacterial vector

Muttivalent M peplide hybrnd constructs

SN SN S SIS SISNSISESLS Sl N N NSNS NSRNNN SIS

ASANIAS

A ENCU LN EN I N BN
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Target Vaccine = EARARARARAR AR %‘
Agent Approaches °\ % % % % % % % %g‘%
Sropoooccs | Sy s | vl vl 7| v I I P
:nmcplfus Pfq’t:m?mmwmm,n.m v . + +
(hontypable)
Haemophilys | Giycoconiugate of Hb PRP wth CRM17 I/ LY + + | +
:mzntypo Giycoconigats o Wb PRP wihdpitwaoald | /| /1 /| /| /| + + | +
Groriom b PRPwhmIusonld | f | /| /| /S| L]V + + [+
g mbsbinkiigiuiioriviccnelll IV IRV IV VS RV R IV + + |+
Hepatitis A virus | inactivated HAV particies Smithiine Beecham
OB - MLALALARALL
Dotmme . ProsMeksrt - (vl VLV
e o el LA KA R
Uve. stionumted HAY AR AR AR + | +
vm“mwm |/ + | +
Hepatitis B virus | HEV core protein axpressed by ONA v + |+
HE ke R AR AR AR AR A AR AR
Saimoneta vectr S\ /S + | +
Varens Yy | 7
Generstion of cytotoxic Tymonocytes (€T | v | V| |
Plants a4
Hepatitis C virus | rONA-axpressad surface protens and / /
(HCV) sphopes
Generation of cytotoxic T ymphacytes €Y | o | o
Nucleocapeid | v/
Hepatitis D virus | Synthetic peptides 7| 7
Bacuiovins 4 +
Hepatitis E virus | Expressed proteins I/
Herpes simplex | Anenustedirecomtinant WA I 4 R 4 +
virus types 1
and 2 Sutunk |/ + |+ | +
Earact /| / +
ARANANRS + |+ |+
il I/ + [+ |+
Detactive virus particle v
DNA Vaccines |/
Regication of defective vinses S|/
3
S
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Target
Agent

Vaccine
Approaches

4

oAk

Histoplasma

Purified yeast call proteins (e.g., His-62)

Recombinant 6.2 lab protain (HS 60)

Human immune
deficiency virus
HIV-1

9P 160/LAI
(insect cells)

190 160/LA!
{mammalian cells)

N

5P 160/MN
(mammalian cells)

rgp 120/SF2
(yeast)

50 120/SF2
(mammalian cells)

+ |+ |+ |+

rgp 12GLAl
(mammalian cells)

g0 120/MN
(mammalian cells)

NN TSNS

M8V envelope neutralizing domain (V-3)-
PPD conjugate (MN strain)

V-3-PPD conjugate (7strains)

V-3 - toxin A conjugate (MN strain)

V-3 peptides (MN strain)

V-3 peptides (mixed strains)

V-3 lysine octapeptide (MN strain)

V-3 lysine octapeptide (15 strains)

V-3 lysine octapeptide (microparticulate)

ANASENANLINLN LNE NN NS N BN B VAN I

Ty-V-3, virus-iike particie

+

V-3-T-helper epitope conjugate (CLTB-
36)

<

V-3-BCG recombinant

V-3-mycobacterium conjugats

V-3-HBCAQ particies

V-3-rhinovirus recombinant

V-3-mengovirus recombinant

Upidated gag peptide

HGP-30 p17 gag peptide

Ty-p24 virus-like particie

w24

inactivated HIV-1

NINTSNININISIS AENENANANENENENENIN ANENE N R NS N NI NN A

IS IS IS ISINSESSE S N NS

NSNS NS

X0



Agent

Vaccine - o
Approaches

o

oot

Human mmune
Deficiency Virus

HIV-1 contioued

HIV-1 pseudovirions

HIV-gag V-3 virus ke particies

Vaccinia/HIV-1 envelope

Vaccinia/MIV-1 gag-pol, snveiope (env)

NS

Highly attenuated vaccinia, HIV env,
gag-pol

Canary pox/HIV-1 env

Canary pox/HIV-1 gag-protaase, env

Adenovirua/HIV-1 env

PoliovirusHIV-1 gag-pol, env

NYNNANNNA

Mengovirus/HIV-1 nef

Salmoneila/HIV-1 gag, or env, or nef

BCGHIV-1 env

V3-Shigella recombinant

V3-Lactococcus recombinant

| ||| ][] F] ]+ F

V3I-HGP30 p17 peptide conjugate with
cholera toxin

pg 120 in liposomes, with cholera toxin

HIV-1 DNA vaccines

Human Immune
Deficiency
Virus, HIV-2

Iinactivated HIV-2

rgp 130 (purified from virion)

rgp 160 (insect ceils)

Highly attenuated, vaccinia HIV-2
oag-pol env

Vaccinia HIV-2 env

Canary pox HIV-2 gag-poi env

H+|+ + |+

Saimonelia HIV-2 env, gag

Capsid protein

Cold-adapted live, attenusted

Purified viral HA subunit

Liposome containing viral HA

+

Purified CTL specific peptides

oy ] NSRS ISRISISISISRISERNSRERENENIN IS SIS

ol N S SISISIS ISISISIS SIS

SISIN S

+ |+ |+ +

+ |+ |+ +
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| AR ‘?X%%g&
Target Vaccine ' -
Agent Approaches ‘ k 9‘ % 1 %
nfenza vius | Microsncapsulated inactvated vaccine | /. | | o 4 .
- -- Purified, inactivated viral neuraminidase | v | ¢ | + |+ +
Bmm expressed recombinant HA | 2 | 2| s 1 s
Transfection with nucieic acid (DNA) v
plasmid expressing HA subunit
e Whole, inactivated virus particies A ARAR AR A
v Iinfectious clone 1|/
Purifisd DNA expressed protain a4 +
Live attenusted virus |/
Vaccinia vector (live) VAN B 4
Legionelia Attenusted mutant s ] v
: ' Purified bacterial suriace protsin aAN;
Leishmania sp. Amnumd or killed whole parasites I /L L L L
%‘."ﬁ"uﬁ‘f':?uwmw) |/ +
Measles rONA HA and fusion proteins |/ ‘ + |+ +
vinus .
Uve, attenuated I LI +
High tits live (muttiple strains) A A IRV A I A I 4
Poxvirus vector (live) ', / / + +
Moraxelia High mc?lmllr weight, outer membrane /
catarrhaks protsin
Mycobacterium .
loprae wgs %-) purified M. leprae antigens 4
Recombinant antigens in BCG
Uve BCG expressing M. leprae antigens S|/ +
BCG pius heatkilied M. leprae AR AR AR
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AFTIRIRIRRTNE
-— - —“+— - — — e . - < e & % é —
Target Vaccine = - o’c’- ARAR % % ";, 3 % 51
Agent Approaches °\% 3 % T % % ‘t %& 3
2
Mycobactedium | Heat-killed, purified M. leprae .
bprae Live, cross-reacting atypical ' j 5 5 5 5
1 — . mycobacteria - -
Alycobacterium | BCG plus purified M. tuberculosis 1 v
tuberculosis antigens
ﬁl reactive immunogens v
Recombinant antigens in BCG B +
M. vaccas "4 | w4 <+
Mycoplasma | Recombi mbrane i
pneumoniae proui::“ e sraccisied 4 4 + +
Purified outer membrane protein v
m Pw’ﬂ:od protein subunit containing OMP . |/ + +
Protein | v
Purified/Pill mutant |/
Chimera/recombinant |/
Iron-binding protein |/
Neisseria
meningitidis A | Severa! glycoconjugates S| + |+
and C
l"-ss’ﬂ ! .
mchgit?ds 8 S.menm“r&.:. pr%‘t:n antigens I/ + | +
Parainfluenza | Coid-adapted PIV3 attenuated virus S\ LY
virus - :
Purified HN and F protein subunit / / / + +
Bovine attenuated AN BV A I & I 4
Microencapsulated vaccine |/ +
Recombinant/chimeric HNF / / +
w Cir:nvm:ﬂporozom antigen expressed in / / / / + + +
Gametocyte antigens S|/ + |+ | +
Biood stage antigens VA A A A I + |+ |+
Circumsporozoite (CS) antigen 4 I 1 + | + +
Non-CS pre~erythrocytic antigens |V + |+ | +
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Vacc-Ine.' )
Approaches

- - AR
\%

Blood stage antigens

Gametocyts antigens X
Combination vaccines incorporating

different stage specific antigens

" | Reversion-stable attenuated OPY

Live, attenuatad (oral)

+
+

nactivated

| N\

| S

| S\

Live (nonreverting)

Chimeric virus

+
+

Enhanced potency inactivatad

\

Purified bacterial proteins, including
flageliar Ag, LPS-O, porins, several
inactivated bacterial toxins, and high
m.w. polysaccharide antigen and
glycoconjugate

SEENENANANEYENENENEY

SIS S

N\

+ |+ |+ |+]|+]| ]+

rONA vaccinia virus recombinant for use
In sytvatic rabies (veterinary vaccine)

<

\

inactivated mammalian brain

tnactivated cell culture

~

N

Respiratory
syncytial virus

Live, attenuated ts and/or cs strains

Purified, F protein

SISNSN YN S

Rickettsia
rickeltsi

Subunit vaccine containing major surface
protsins (155 and 120 kD)

Attenuated human/rhesus reassortant
viruses

AN

+

Attenuated human rotavirus
(cold-adapted)

Saimonella expressing VP4, VPT, or both

Attenusted bovinehuman virus
reassortants (WC3)

N\
AN

Human nursery strains

N\

Purified rotavirus proteins rONA-derived
virus-iike particies (VLPs)

+| + [+ |+ |+t

Vaccinia virus recombinant expressing
VP4, VP7, or both

DNA vaccines

RIS S S SIS N YN S

ol SIS S S SPSINYN N S
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Target = |Vaccine ™ — - \ Qi -
Agent Approaches z
Rubelia virus | Live, attenuated vl vzl vl v N
Infectious clone 7/ T
1 Synthetic peptide 7 +
m‘* Vi carbohydrate AR ARKARAKA + |+ |+
V1 carbohydrate-protein conjugate / / / + + +
Uvs, attenuated Ty21a vaccine 7zl vl v
Live, attenuated auxotrophic mutants JIZ1I 1 7 + 1+ |+
Schistosoma | Purified larval antigens |/
mansoni
Recombinant larval antigens 7 7 + +
Shige&a (all Polysaccharide-protein conjugate
wor AR AKAK4S
Shigela Uve auxotrophic, attenuated mutants
dysentarise g\ +
Sh E. coll
ﬂox?vu..w nyerce AR ARKAK4 +
ptvescolll gt vcech ety bl VN IV VG VA + |+ +
meningococcal B OMP
s 2 v [ ]
vt IV I I + |+ +
Glycoconjugate vaccine (1,5,68, 14, 18C, w4 v
19F, 23F) conjugated to CRM 187
m&m Purified parasite antigen (p30) |/ +
Uve, attenusted parasites v /
Treponema Surface lipoproteins / /
‘ Antiidiotype/fibronectin |/
Varicelia zoster | Live, attenuated vaccine A VA IV IV 4 V4
virus i
Subunit, glycoproteins 4 T
Vaccinia vectored glycoprotein / +
Ty-vectored glycoprotein v +

1 ‘

,_i

—




il e TR AN LU R AR AN AN
/ ' A

-x"—-;;xaazxxiﬁﬁia

a2

2&?;&11 inactivated, whole virus particies - / s 4 4 - -

encephalitis, - - - ——

sastemn equine

encephalitis,

and westen

equine

encephalitis

V.::m Live, attenuatad virus strains / /

:'wm Infectious clones SIS ./ v

Vibrio cholerae | Killed bacteria plus toxin B subunit I LI LN LS +
Live, recombinant O1 / / / / / +
Live recombinant 0139 / ‘/ : / 7 +
Conjugate lipopolysaccharide (LPS) b / /

:l::.::' fever Uve sttenuated VA IV 4N IRV G IV a8 BV & IV 4
hfoefiouo cione / /

Keys to Interpreting this Table

A mark (v) indicates that studies are being done - or are about to be done - at the stage indicated; this does not necessarily
mean that tests have been completed at that stage. Licensure applies to use in the United States.

A mark (+) in the columns to the right of the veritcal bold line indicates approaches that are being examined in the development
of a given candidate vaccine, They include:
icles - This includes the use of biodegradable microparticies or timed-release methodologies for the delivery of a

immune Enhancement - Indicates that various means are being explored to enhance the immune response to a given vaccine;
this includes the use of immunological adjuvants or other immunomodutators.

Yector/Carier - indicates that a vector is being used, either for the production of recombinant antigen (expression vector) or as a
carrier for the in vivo expression of antigen.

Mucosal Immunization - Indicates that approaches are being considered which favor the development of a mucosal immune
response (muccsal immunity).

Mammﬂmmummm - Indicates that a vaccine is being evaluated for use in pregnant females to confer protective immunity in
the newbom.
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