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Vaccines have had a very signif icant impact in Human Health. Except for publ ic water supply and sanitat ion mea-sures' no other single publ ic health intervention induced such a signif icant reduction in disease incidence and chird mortal i ty.f  n Portugal '  a National vaccination Program (NVP) began in 1g65 und *or" recently, in January 2ao6,the new NVp was imple-mented.
However'  i t  is important to recognize and understand adverse reaction to vaccines, since this therapy is íntended to be admi-nistered to healthy individuals' i  fact which considerably lowers the threshold of acceptabi l i ty of adverse reactions by thegenera l  pub l ic ' lnsuch awaY'bet terunders tandingof  u"" . in"adversereact ionsa i lowsacorrectd iagnos isandamoreappro-priate selection of vaccines, increasing the acceptàn." or immunization in the community.Al lergy - Egg - Gelat ine ] Vaccines

IIUTRODUGTION

accines are def ined as pharmaceut ical  prepa_
ra t íons  tha t  con ta in  immunogen ic  subs tances

U capab le  o f  induc ing  spec i f i c  immuni ty  aga ins t
a speci f ic  infect ious agent.  They are administered to
heal thy chi ldren or adurts wi th the object ive of  protec-
t ion  o f  ind iv idua l  bu t  a lso  communi ty  hea l th  (1 ) .
The f i rst  reports of  immunízat ions date back from
1000 BC,  in  Ind ia ,  where  the  conten t  o f  smal lpox  pus_
tu les  was inocura ted  in to  hear thy  ind iv iduars  in  o rder
to confer protect ive immunity against  th is disease.
This method was designated var ior izat ion and i ts use
spread th rough the  Middre  Eas t  and Af r i ca ,  a r r i v ing  to
Western Europe ín the beginning of  the XVl l l  century,
by the act ion of  Lady Mary Montagu, daughter of  the
Brí t ish ambassador in rstanbur,  who observed this
immunizat ion pract ice being performed by Turkish
doctors '  This method was widery used in the Uni ted
Kingdom and in  the  Un i ted  Sta tes .  In  179g Edward
Jenner pubr ished his observat ions on the protect ive
effect  of  cowpox immunizatíon. After inoculat ion of
the content of  cowpox pustules,  pat ients developed a
benign condi t ion named , ,vaccinia, ,  

and were ef fect i_
vely protected from smai lpox infect ion.  As a resurt  of
these f indings, cowpox virus replaced smal lpox v i rus
in  the  immuniza t ion  techn ique,  w i th  a  g rea t  reduc t ion
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in the incídence of  adverse ef fects and mortar i ty that
was associated with varioljzation (2).
One century later,  Louis pasteur was able not only to
demonstrate the causar rerat ionship between some
in fec t ious  d iseases  and some mic roorgan isms but
also to show that a protect ive and long last ing immu_
nity could be acquired through the contact  wi th at te_
nuated forms of  these microorganisms. The term vac_
c ine  was then co ined,  in  homage to  Jenner ,  mean ing
any preparat ion of  an at tenuated pathogenic microor_
gan ism used fo r  immuniza t ion  aga ins t  an  in fec t ious
d isease (3 ) .
Between 1900 and 1956, vaccine use was almost res_
tr icted to the deveroped countr ies.  The f i rst  worrdwi-
de  vacc ine  program occur red  in  1956,  under  the  aus-
pices of  the World Heal th Organizat ion,  wi th the
smal lpox  vacc ina t ion .
In Portugal  the Nat ional  Vaccinat ion program (NVp)
started in 1965 with vaccinat ion against  por iomyeri t is .
In 1966 further vaccines were added: pertussis,  d iph_
ther ia,  tetanus. ln 1974 and in , lgg7, vaccines against
measles,  rubel la and mumps were included in t f re ruVp.
More recent ly,  the present NVp was publ ished, inclu_
d ing  vacc ina t ion  aga ins t  tubercu los is ,  hepat i t i s  B ,
d  iph ther ia ,  te ta  n  us ,  per tuss is ,  po  l iomye l i t i s ,
Haemophilus infruenzae serotype b and Neisseria
meningitidis serotype C infections, measles, mumps
and rube l la .
The ímpact  o f  vacc ina t ion  in  Communi ty  pub l i c
Health is real ly remarkable.  With the except ion of
sani tat ion measures,  part icular ly the potable warer
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supp ly  and d is t r ibu t ion ,  no  o ther  in te rvent ion  has
had,  th roughout  the  years ,  such an  impact  on  d isease
and chi ld mortal i ty reduct ion (4).  However,  i t  is  impor-
tant to know that there can be some adverse react ions
to vaccines. Al though severe adverse react ions are so
rare  tha t  a  causa l  l ink  i s  d i f f i cu l t  to  es tab l i sh  (5 ) ,  i t  i s
important to be aware that s ince vaccines are inten-
ded to  be  admin is te red  to  hea l thy  and usua l ly  young
people,  the admissibi l i ty  of  adverse react ions by the
genera l  pub l i c  i s  very  much reduced when compared
to  therapeut ic  measures  des igned to  t rea t  a l ready  i l l
i n d i v i d u a l s .

AIDUERSE REAGTTOilS
TO UAGGTIUES

Adverse react ions to vaccines can range from very
mi ld local  react ions to severe and potent ia l ly  l i fe-
threatening react ions.  Due to th is possibi l i ty ,  vaccines
shou ld  a lways  be  admin is te red  in  p laces  adequate ly
equ ipped to  t rea t  anaphy lax is  and vacc ina ted  ind iv i -
dua ls  shou ld  be  kept  under  observa t íon  dur ing  30
m i n u t e s  ( 1 ,  4 , 6 l ' .

Al though in the last  years many adverse react ions
have been attributed to vaccines, most of these reac-
t ions are ín fact  not  induced by vaccines. According to
the WHO, adverse react ions occurr ing dur ing vaccina-
t ion procedures can be classi f ied in:  a)  coincident reac-
t ions,  b)  react ions associated with errors in storage,
hand l ing  or  admin is t ra t ion  and c )  reac t ions  t ru ly  indu-
ced by the vaccines (7).  The lat ter  can be classi f ied into
local  react ions ( inf lammatory s igns in the s i te of  admi-
nistrat ion,  local  abscess, lymphadenit is,  etc) ,  neurolo-
g ica l  reac t ions  (acu te  para lys is ,  encepha lopathy ,
meningi t is ,  encephal i t is ,  seizures,  etc) ,  other adverse
systemic react ions ( fever,  osteomyel i t is ,  ar thralgias,
etc)  or  hypersensi t iv i ty react ions,  d iv ided in four types
according to Gel l  and Coombs classi f icat ion.

dependent and const i tute the most important mecha-
n ism,  no t  on ly  by  the i r  inc idence bu t  a lso  by  the i r
potent ia l  sever i ty.  They may manifest  as urt icaría,
ang ioedema,  b ronchospasm or  anaphy lax is .
> Type / /hypersensi t iv í ty react ions.  Vaccine ant igens
can mimic  t i ssu la r  an t igens  and induce c ross- reac t iv i -
ty but th is type of  react ions is very rare.  One of  these
rare examples is the thrombocytopenia associated
with DTP (diphther ia,  tetanus and pertussis)  vaccines.
> Type /// hypersensitivity reactions. These involve
the  fo rmat ion  o f  an t igen-ant ibody  complexes ,  usua l ly
associated with repeated vaccinat ions,  most f requent-
l y  w i th  d iph ther ia  o r  te tanus  toxo ids .  Cutaneous
les ions  are  f requent ly  seen in  the  hours  fo l low ing  vac-
c ina t ion  and somet imes fever ,  headaches and mala i -

se can be also seen. Arthus react ions are also relat i -
vely common in adul ts receiv ing repeated doses of
po lyva len t  an t i -pneumococca l  vacc ine ,  a l though they
are  usua l ly  se l f - l im i ted  w i th  comple te  reso lu t ion  in  a
few days (8).  Incidence and sever i ty of  these react ions
can be reduced by increasing the interval  between
repeated i  m m un izat ions.
> Type /V hypersensi t iv i ty react ions.  These are cel l -
mediated, general ly associated with delayed local
reac t ions ,  appear ing  24-72 hours  a f te r  vacc ina t ion .
Usua l ly  they  are  the  resu l t  o f  a  p rev ious  sens i t i za t ion
to contact  dermat i t is  agents,  such as neomycin,  strep-
tomyc in  o r  th imerosa l .  Normal ly  they  are  mi ld  and
therefore a previous hístory of  contact  dermat i t is  to
any of  the vaccine const i tuents does not contraindica-
te  vacc ina t ion .

HYPERSEilSITTUITY REAGTTOIIIS
TO UAGGIIIIE GOMPONEIUTS

Al though the  main  vacc ine  components  a re  the  an t i -
gens of  the respect ive microorganisms, there are fur-
ther const i tuents wi th the potent ia l  of  inducing adver-
se react ions (9).  These const i tuents (solvents,  adju-
vants,  preservat ives,  etc)  vary wi th the brand of  the
vaccine as wel l  as wi th i ts manufactur ing process.
Add i t iona l l y ,  vacc ines  can a lso  conta in  smal l  quant i -
t ies  o f  b io log ic  par t i c les  f rom the  mater ia ls  used in
the  manufac tur ing  process  (p ro te ins ,  ce l l s  f rom cu l tu -
re mater ia ls,  etc) .  According to the causal  agent,  reac-
t ions  to  vacc ines  can be  d iv ided in  6  g roupsr  í )  reac-
t ions to infect ious agent ant igens, i i )  react ions to
ad juvants  (e .9 .  a lumin ium hydrox ide) ,  i i i )  reac t ions  to
stabi l izers (e.9.  gelat ine),  iv)  react ions to preserva-
t i ves  (e .9 .  th imerosa l ) ,  v )  reac t ions  to  an t ib io t i cs  (e .9 .
neomyc in)  and v i )  reac t ions  to  b io log ica l  cu l tu re  p re-
para t ions  (e .9 .  hen 's  egg embryo  ce l l s )  (7 ) .
The var iety of  possible causal  agents,  together wi th
t h e  h u g e  d i v e r s i t y  i n  m a n u f a c t u r i n g  t e c h n i q u e s
makes very di f f icul t  a comparison between di f ferent
s tud ies  on  vacc ine  a l le rgy .  Reg iona l  fac to rs  a re  a lso
impor tan t  con found ing  fac to rs  s ince  na t iona l  vacc ina-
t ion  programs d i f fe r  in  the i r  schemes and in  the  vac-
c i n e s  u s e d  ( 1 ) .

The most f requent hypersensi t iv i ty react ions to vac-
c ines  are :
.  React ions  to  b io log ica l  cu l tu re  p repara t ions  (hen 's

egg pro te ins) .
.  React ions to yeasts.
.  React ions  to  s tab i l i zers  (ge la t ine) .
.  React ions to preservat ives ( th imerosal) .
.  Reac t ions  to  an t ib io t i cs  (neomyc in) .
.  Reac t ions  to  ad juvants  (a lumin ium sa l ts ) .
.  React ions to bacter ia l  ant igens ( tetanus toxoids).
.  React ions in latex-al lergic pat ients.
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I Reactions to biological culture preparations (hen's
egg proteins and related proteins).
In Portugal  there are several  commercial  vaccines pro-
duced in biological  cul ture preparat ions der ived form
chicken's embryo, namely vaccines against  measles,
mumps and rube l la ,  vacc ines  an t i - in f luenza,  ye l low
fever vaccines and one brand of  vaccine against
rabies.  However,  the egg protein content is highly
var iable according to the manufactur ing process: i t  is
h igher  in  those produced in  ch icken,s  embryo  or  in
ch icken 's  ex t ra -embryon ic  l iqu id  than in  those produ_
ced in  ch icken 's  egg f ib rob las ts  (1 ,  10 ,11)  (Tab le  1 t .

(MMR): The true incidence of  systemic al lergic reac_
t ions  to  MMR vacc ines  is  hard  to  know s ince  we have
to rely on data f rom spontaneous not i f icat ion becau-
se the number of  cases in prospect ive studies is extre-
mely low (5).  In the USA, not i f icat ion of  adverse reac_
t ion  to  MMR vacc ines  was less  than 1  case per  one
mi l l ion  doses  admin is te red  (12) .  The f i rs t  descr ip t ions
of immediate hypersensi t iv i ty to MMR vaccines date
back from 1980 but despi te i ts extensive use there are
no more  than 30  cases  repor ted  in  the  l i te ra tu re  (13 ,
14 ,  15) .  On ly  16  o f  these cases  occur red  in  egg_a l le r_
g ic  pa t ien ts  and in  8  o f  these 16  pa t ien ts  the  a l le rg ic
react ions occurred dur ing the performance of  skin
tests or dur ing to lerance induct ion protocols,  proce_
d u r e s  w h i c h  a r e  n o  l o n g e r  r e c o m m e n d e d  ( 1 0 ,  1 6 ,  1 7 1 .
On the  o ther  hand,  on ly  5  o f  these 16  ch i ld ren  per fo r_
med tests to invest igate possible hypersensi t iv i ty to
o ther  vacc ine  components ,  namely  ge la t ine  or  neo_
myc in .  In te res t ing ly  a l l  f i ve  ch i ld ren  showed increa_
sed serum leve ls  o f  ge la t ine  spec i f i c  lgE ( tg ) ,  wh ich
argues  in  favour  o f  th is  a l le rgy  be ing  the  respons ib le
for the c l in ical  react ions observed.
cutaneous tests wi th MMR vaccines as welr  as tore-
rance induct ion protocols were formerly used but are
no longer  recommended due to  low pos i t i ve  and
negat ive predict ive values, low ef f icacy and to the
poten t ia l  o f  induc ing  severe  a l le rg ic  reac t ions  t1 ,  6 ,
10).  Present ly the American Academy of  pediatr ics
(AAP) states that  egg al lergy is not an absolute
cont ra ind ica t ion  fo r  MMR vacc ina t ion  (7 ) .

Viral vaccines Cultured in

Yellow fever

In f luenza

Rabies

Measles

Mumps

Embryonated ch icken eggs

Al lanto ic  f lu id  o f  ch ick  embryos
Chick embryo f ibrob lasts  cu l ture  *

Chick embryo f ibroblasts culture
Chick embryo f ibrob lasts  cu l ture

Tab le  1 :  Vacc ines  p roduced  i n  ch i cken ,s  egg
p repa  ra t i ons .
*  Rabave r t@

According to the guidel ines of  the Br i t ish Society of
A l le rgo logy  and C l in ica l  lmmuno logy ,  the  vas t  ma jo_
r i ty  o f  ch i ld ren  may rece ive  MMR vacc ine  w i thout
need of  any addi t ional  precaut ions,  i r respect ive of  the
presence of  egg al lergy.  Only chi ldren with cardio_res_
piratory symptoms related to egg ingest ion or chi l_
dren  w i th  egg a l le rgy  and ac t ive  chron ic  as thma
should preferably receive MMR vaccinat ion in a hos-
p i ta l  se t t ing ,  remain ing  under  med ica l  surve i l lance
for  2  hours  w i th  card io resp i ra to ry  mon i to r ing  dur ing
the  f i rs t  20  minu tes  and a  med ica l  observa t ion  imme-
d ia te ly  be fore  hosp i ta l  d ischarge (F igure  1)  (10) .
ln Portugal ,  the Ministry of  Heal th recommends that
ind iv idua ls  w i th  h is to ry  o f  egg- induced anaphy lax is
should receive MMR vaccinat ion only in a hospi ta l  set_
t ing  (4 ) ,  desp i te  cons ider ing  the  un l i ke l ihood o f  ana-
phy lax is  to  MMR vacc ines .  In  the  lmmunoa l le rgo logy
Department of  Hospi ta l  de Dona Estefània,  MMR vac-
cinat ion has been regular ly performed in chi ldren with
egg a l le rgy  (19) ,  as  a  s ing le  in t ramuscu lar  dose
without any previous tests,  even in those with severe
egg- induced react ions.  We haven,t  registered any
adverse reactions.
> Influenza vaccines..ln the l iterature there is a report
of  one anaphylact ic death af ter  inf luenza vaccine
admin is t ra t ion  in  one egg-a l le rg ic  ch i ld  (20) .  Both  the
AAP and the  Adv isory  Commi t tee  on  lmmuniza t ion
Prac t ices  (ACIP)  recommend tha t ,  in  genera l ,  ch i ld ren
wi th  severe  egg anaphy lax is  shou ld  no t  rece ive
in f luenza vacc ines  due to  the  r i sk  o f  anaphy lax is  and
to the avai labi l i ty  of  ef fect ive chemoprophylaxis for

Itistory ofegg allergy

Prcsence o l  act ivc chronic  asthma"

T
l ) rorccd ro l l ì lR 

|  |  
( i i r r  l l i \ tR racc inc in  hospi r r l

vaccination rvith no 
I I pacdiafic deparlment rvith appropriate

rut ions and ohservat ion

Af ter  egg ingest ion mi ld
react ion (ora l .  ( l l .

loca lizedlgeneralized
ur t icar ia ,  o ther  cutaneous.

angioedemt

^fter egg ingestion any
cardiorespiratory

symptoms or  s igns"

Figure 1 :  Dec is ion cr i ter ia  for  MMR vacc inat ion in  egg-a l ler -
g ic  ind iv idua ls  (Adapted f rom ref .  10) .
a)  Act ive chron ic  asthma def ined as ch i ldren wi th  regular
symptoms requi r ing inha led s tero id  or  o ther  prophy lax is  for
symptom cont ro l  -  th is  does not  inc lude the major i ty  o f
in fants  who have v i ra l - induced wheeze.
b)  card ioresp i ra tory  symptoms or  s igns inc lude any d i f f icu l -
ty  in  breath ing,  no isy  breath ing,  s t r idor ,  hoarseness,  cyano_
s is ,  change in  consc iousness leve l ,  pa l lor ,  hypotens ion.
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th is infect ion.  However,  they both recognize that th is
vacc ine  cou ld  be  admin is te red  in  some cases  in  wh ich
the benef i t - r isk rat io is favourable but in these cases a
spec ia l i zed  a l le rgo log ica l  work-up  shou ld  a lways  be
performed and safe administrat ion protocols should
be used.  On the  o ther  hand,  mi ld  to  modera te  egg-
a l le rg ic  reac t ions  do  no t  con t ra ind ica te  in f luenza vac-
c ina t ion ,  wh ich  can be  car r ied  ou t  w i thout  any  add i -
t ional  invest igat ions (1 ,  21,  22, 23).
James et al. examined 83 egg-allergic patients,2T with
prev ious  egg- induced anaphy lax is  and 124 non-a l le r -
gic controls.  Egg al lergic indiv iduals were vaccinated in
two in ject ions (1110 and g/10),  30 minutes apart ;  non-
al lergic controls received a s ingle administrat ion of  an
inf luenza vaccine containing < 1.2 Hg/mL of  egg pro-
teins;  no systemic react ions were documented (11).
However,  and since the content in egg proteins can be
very var iable and is not reported by the manufacturers
of inf luenza vaccines, i t  has recent ly been proposed by
Zeiger the use of  the decis ion cr i ter ia shown in Fígure
2 (221. Nevertheless,  i t  should be stressed that annual
inf luenza vaccinat ion for  asthmat ic pat ients is recom-
mended both by the American Academy of  Pediatr ics

Figure 2: Decision cri teria for the administrat ion of inf luenza
vaccines in egg-al lergic patients (adapted trom reî.221.
SPT: skin prick tests; lD: Intradermal tests; a) i f  egg al lergy
has not  a l ready been def in i t ive ly  d iagnosed,  do so at  a  la ter
eva luat ion;  b)  S ing le  lM dose appropr ia te  for  age;  c)  s tar t
wi th  1 /10 d i lu t ion i f  egg content  unknown or  >  1 .2  pg lmL,
otherwise ful l  strength; d) egg conten| < 1.2 pg/mL; e) egg
content unknown or > 1 .2 pglmL.

and the  Adv isory  Commi t tee  on  lmmuniza t ion
Pract ices (ACIP),  wi th numerous studies document ing
i ts ef f icacy and safety (23,24,25,26). .

The pro toco l  used in  lmmunoa l le rgo logy  Depar tment
o f  Hosp i ta l  de  Dona Es te fàn ia  fo r  the  admin is t ra t ion
of inf luenza vaccines in pat ients wi th egg al lergy,  fo l -
lows the  immuniza t ion  scheme in  two doses  (1 i10  e
9110l ' ,  wi thout any previous skin tests wi th the vac-
c ines ,  accord ing  to  James e t  a l .  (11) .  In  1998,  Mora is
de A lmeid  a  e t  a l .  (19)  per fo rmed in f luenza vacc ina t ion
in  8  ch i ld ren  w i th  severe  a l le rg ic  reac t ions  to  egg,
without any adverse react ions to inf luenza vaccine.
S ince  then,  many ch i ld ren  have been vacc ina ted  w i th
this protocol ,  that  has been shown safe (271.

Yel low fever vaccines

Yel low fever is caused by Flaviv i rus,  t ransmit ted to
man th rough mosqu i to  (Aedes aegypt i )  b i te .  l t  i s
endemic  in  some South  Amer ican and Af r i can  coun-
tr ies and has a high mortal i ty rate.  According to the
WHO,  ye l low fever  vacc ina t ion  is  adv isab le  in  a l l
peop le  t rave l l ing  to  South  Amer ican or  A f r i can  coun-
tr ies located between 15e north and 15e south (28).

Y e l l o w  f e v e r  v a c c i n e s  a r e  p r o d u c e d  i n  c h i c k e n
embryos  and no t  on ly  conta in  h igher  concent ra t ion  o f
egg proteins than any other vaccine but also may
conta in  ch icken pro te ins  (1 ,  10 ,  11 ,29) - .
Kelso et  a l .  reported one case of  anaphylaxis af ter  yel-
low fever vaccinat ion in a woman who had no pre-
v ious  h is to ry  o f  egg a l le rgy  bu t  tha t  on  subsequent
invest igat ion was shown to have egg al lergy but only
to uncooked egg (30).

The AAP recommends performing skin tests wi th the
vaccine i tsel f  (skin pr ick tests f i rst ly wi th di luted (1/10)

fo rm and i f  negat ive  w i th  the  und i lu ted  so lu t ion  and i f
both negat ive proceed with intradermal tests wi th
d i lu ted  (1 /100)  so lu t ion) ,  p r io r  to  i t s  admin is t ra t ion
but  on ly  in  ind iv idua ls  w i th  p rev ious  h is to ry  o f  egg
anaphy lax is .  l f  the  sk in  tes ts  a re  pos i t i ve ,  the  to le ran-
ce  induc t ion  pro toco l  shown in  tab le  2  shou ld  be  per -
f o r m e d  ( 1 , 9 ) .

Volume administered * Dilut ion

0,05 mL

0,05 mL

0 ,10  mL

0 , 1 5  m L

0.20 mL

1l1A

111

1 1 1

111

1 1 1

Table 2: Yellow fever vaccine tole-
rance induction protocol in egg-al ler-
gic patients (Adapted from ref. 1).
*Subcu taneous  adm in i s t r a t i on  i n
15-20 minutes intervals.
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r  React ions to yeasts:  Recombinant hepat i t is  B vac-
cine is produced in saccharomyces cerevisiae cur-
tures,  and i t  is  possible that  i t  contains up to S% of
yeast proteins. However, there are very few cases of
vaccine react ions due to yeast hypersensi t iv i ty (31,
32, 331. In the USA, DiMicel i  found 11 reports of  pro_
bable anaphylaxis af ter  hepat i t is  B vaccinat ion in
pat ients wi th antecedents of  yeast al lergy (34).  In the
Portuguese NVB severe hypersensi t iv i ty to yeasts is
cons idered a  cont ra ind ica t ion  fo r  the  admin is t ra t ion
of  recombinant  hepat i t i s  B  vacc ines  (4 ) .

I  React ions to stabi l izers:  gelat ine.  Gelat ine of  bovi-
ne  or  porc ine  or ig in  i s  used as  a  thermal  s tab i l i zer  in
many vacc ines  (35) .  The h ighes t  concent ra t ions  o f
ge la t ine  are  found in  MMR vacc ines ,  i so la ted  meas les
or  rube l la  vacc ines ,  as  we l l  as  in  rab ies ,  var ice l la  and
yel low fever vaccines (Table 3).  Lower concentrat ions
can a lso  be  found in  cer ta in  b rands  o f  in f luenza or
te tanus  vacc ines  (1 ,6 ) .
Gelat ine hypersensi t iv i ty is an important cause of
anaphy lax is  to  some o f  these vacc ines .  lmmedia te
reac t ions  are  caused by  ge la t ine  spec i f i c  lgE,  wh i le
delayed react ions are associated with speci f ic  T lym_
phocyte act ivat ion (36).  pat ients who are al lergic to
gelat ine used in food (most ly f rom vegetal  or  porcine
or ig in )  a re  no t  necessar i l y  a l le rg ic  to  ge la t ine  used as
s tab i l i zer  (most ly  f rom porc ine  or ig in ) .  In  Japan,  the
subs t í tu t ion  o f  a  d iph ther ia ,  te tanus  and po l iomye l i t i s
(DTP)  ace l lu la r  vacc ine  w i thout  gera t ine  by  another
DTP ace l lu la r  vacc ine  conta in ing  ge la t ine ,  led  to  seve-
ra l  anaphy lac t ic  reac t ions  to  the  MMR vacc ine  wh ich
was administered af terwards, suggest ing that gelat i_
ne contained in the DTP vaccine could have previous-
ly sensi t ized these pat ients (37).
Some Amer ican and European s tud ies  have docu_
mented gelat ine speci f ic  lgE ant ibodies in 14 to 2g%
of pat ients wi th a history of  post-vaccinat ion anaphy_
laxis.  However,  Japanese studies have found much
h igher  va lues ,  de tec t ing  ge la t ine  spec i f i c  lgE an t ibo_
dies in up to 86-100% of pat ients wi th react ions to
meas les ,  mumps,  rube l la  o r  var ice l la  vacc ina t ion  (3g ,
39).  These geographical  d i f ferences can be due to the

Vaccine Commercial denomination Gelatine per dose (pg)

DTPa

Inf luenza

Measles

Mumps

M M R

Rabies

Varicel la

Yellow fever

Tripedia (Aventis Pasteur)

Fluzona (Aventís Pasteur)

Attenuvax (Merck)

Mumpsvax (Merck)

MMR l l  (Merck)

Rabavert (Chiron Corporation)

Varivax (Merck)

YF-Vax (Aventis pasteu r)

28

250

1 4500

14500

1 4500

1 2000

1 2500

7500

Table 3: Gelat ine content in some vaccines (adapted from ref .  42).

use in  Japan,  dur ing  the  1990,s ,  o f  severa l  v i ra l  vac_
cines that contained part ly hydrolyzed gelat ine of
bov ine  or ig in  o t  in  a l te rna t ive ,  cou ld  be  due to  a
genetíc predisposi t ion s ince HLA-DR9 posi t ive indiv i -
duals have a four fo ld relat ive r isk of  developing gela-
t ine speci f ic  lgE ant ibodies (40).  Nowadays only high-
ly  hydro lyzed ge la t ine  o f  porc ine  or ig in ,  w i th  a  much
lesser sensi t iz ing potent ia l ,  is  used in vaccine produc_
t ion (6,41).  However,  the ideal  would be not to use
ge la t ine  a t  a l l .
Approximately 25% of pat ients wíth a history of  ana-
phylaxis af ter  MMR vaccinat ion can present gelat ine
hypersensi t iv i ty,  thus being at  r isk for  anaphylaxis i f
they receive su bseq uent gelat i  ne-conta i  n i  n g vacci  nes
and there fore  requ i r ing  an  a l le rgo tog ica l  work_up
before any other immunizat ion (1,  42]) .  There are no
consensua l  recommendat ions  fo r  per fo rming  sk in
pr ick tests or to lerance induct ion protocols to gelat i -
ne,  a l though some authors suggest performance of
skín pr ick tests wi th porcine gelat ine used in food as
wel l  as  measurement  o f  serum spec i f i c  lgE aga ins t
porcine gelat ine and í f  any of  these are posi t ive the
pat ient  should be vaccinated with an al ternat ive vac-
cíne, gelat ine-free (1 ,  42') .
The viral  DTP vaccine Tr iv i raten@ (Berna Biotech Ltd,
Switzer land) does not contain gelat ine nor egg pro-
teins,  however some studies have shown a lesser
immuniz ing  po ten t ia l ,  in  compar ison  w i th  convent io -
na l  vacc ines  (43) .

I  React ions to preservat ives:  th imerosal .
Th ímerosa l  has  been used s ince  1930 as  an  add i t i ve
fo r  b io log ica l  p roduc ts  and vacc ines ,  in  o rder  to  p re-
vent  bac ter ia l  and funga l  con taminat ion .  l t  i s  a lso
found in  contac t  lens  so lu t ions ,  top ica l  p repara t ions
for  eye  or  ear  app l i ca t ion  and in  cu taneous an t isep-
t ics.  The prevalence of  th imerosat hypersensi t iv i ty
var ies between 1 to 26%, being more frequent in
c o u n t r i e s  w h e r e  m e r c u r y - c o n t a i n i n g  c u t a n e o u s
d is in fec tan ts  were  w ide ly  used (++1.  Th imerosa l
hypersensi t iv i ty is also f requent ly found in pat ients
with eczema, conjunct iv i t is  or  in those who were
t rea ted  w i th  a l le rgen ic  ex t rac ts  conta in ing  th imerosa l
(45 ,  46) .  Th imerosa l  con ta in ing  vacc ines  inc lude DTB
hepat i ts B, Haemophi lus inf  luenzae, Neísser ia
meningitidis, Streptococcus pneumoniae and rabies
vaccines. However there are several  th imerosal- f ree
a l t e r n a t i v e s  f o r  a l l  v a c c i n e s  i n c l u d e d  i n  t h e
Portuguese NVP. In 1999 the American Academy of
Ped ia t r i cs  (AAP)  recommended the  to ta l  e l im ina t ion
(or  a t  leas t  a  s ign i f i can t  reduc t ion)  o f  th imerosa l  use
in vaccines, due to the theoret ical  r isk of  mercury
intoxicat ion.  However,  i f  th is recommendat ion is not
fu l f i l l ed  we shou ld  p roceed w i th  vacc ina t ion  s ince
the infect ious r isk outweighs by far  the potent ia l  r isk
of  mercury intoxicat ion (47).
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Despite the high prevalence of  contact  hypersensi t iv i -
ty to th imerosal ,  th is preservat ive has an excel lent
safety prof i le,  wi th only very few reports of  general i -
zed eczema or urt icar ia,  wi thout any report  of  anaphy-
lax is  to  th is  compound (46 ,  48) .  Th imerosa l  a l le rg ic
ind iv idua ls  normal ly  to le ra te  i t s  p resence in  vacc ines ;
reports of  mi ld local  react ions occur only in 1 to 20%
of these pat ients;  therefore th imerosal  hypersensi t iv i -
ty does not const i tute a contraindicat ion for  any vac-
c ine  admin is t ra t ion  ( l  ,31 ,  45) .

I Reactions to antibiotics: neomycin. Neomycin, strepto-
mycin, polymixin B and tetracycline are antibiotics found
in some vaccines. Nowadays no vaccine contains penicil-

l in, sulphamids or any of their derivatives.
A previous history of anaphylaxis to one antibiotic is an
absolute contraindication for the administration of any
vaccine containing that antibiotic. In these patients, skin
tests or tolerance induction protocols are not recommen-
ded (1,  6,9,12') .  Neomycin is the ant ib iot ic most f requent-
ly associated with adverse reactions after vaccination. lt is
present, for instance, in MMR, poliomyelit is and varicella
vaccines, in approximately 25 pg/dose, which correspond
to a fourth of the dose necessary to elicit a cutaneous
contact allergic reaction (49).

There is just one anaphylaxis report incriminating neomy-
cin in the l iterature: a7 year-old child with previous neo-
mycin contact allergy, who developed anaphylaxis during
MMR vaccine tolerance induction (50). However, in this
case egg or gelatine allergies were not investígated and
therefore it is not possible to exclude these possibil i t ies.
Neomycin contact dermatit is exists in about 1% of the
general  populat ion and does not contraindicate immu-
n iza t ion  w i th  neomyc in  conta in ing  vacc ines  (51) .

However,  some neomycin al lergic indiv iduals may
develop a delayed local hypersensitivity reaction in the
48-96 hours fo l lowing vaccinat ion,  which general ly

tends  to  be  mi ld  (1 ) .

I  Reac t ions  to  ad juvants :  a lumin ium sa l ts .
A l u m i n i u m  s a l t s  ( a l u m i n i u m  h y d r o x i d e  a n d  a l u m i -
n ium phosphate)  a re  la rge ly  used as  vacc ine  ad ju -

Method Dilut ion Interval {minutesl

Pr ick

Prick

ln t radermal

ln t radermal

In t radermal

In t radermal

ln t radermal

In t radermal

1110

111

1/10 000

1/1000

11100

1110

111

111

1 0

1 0

1 5

1 5

1 5

1 5

1 5

1 5

Table 4: Protocol of skin tests to tetanus
toxoid (adapted from ref. 57).

vants,  part icular ly in DTP, hepat i t is  A,  hepat i t is  B and
Haemoph i lus  in f luenzae vacc ines .  The i r  ro le  i s  to
delay the release of  vaccine ant igens and at t ract
immunomodu la t ing  ce l l s  to  the  s i te  o f  in jec t ion  (52 ,

53) .  A l though there  are  no  repor ts  o f  anaphy lax is ,  a lu -
minium sal ts are associated with local  react ions:  sub-
cu taneous nodu les  conta in ing  a lumin ium crys ta ls  can
be found in  the  in jec t ion  s i te ,  par t i cu la r ly  when us ing
subcutaneous route,  and can persist  for  weeks or
even months.  In rare instances they can be associated
wi th  pers is ten t  pa in  o r  p rur i tus ,  be ing  necessary  the i r
surg ica l  exc is ion  (54 ,  55 ,  56) .

I Reactions to bacterial antigens: tetanus toxoid.
Tetanus toxoid vaccinat ion,  const i tuted by formalde-
hyde-treated tetanus toxin,  is  safe and ef fect ive.
However there are local  react ions in 13% and systemic
react ions in 0,2% of the administrat ions (57).  Local
reac t ions  usua l ly  appear  in  2 -8  hours  fo l low ing  admi -
nistrat ion,  some authors suggest ing hyper immuniza-
t ion as a presumptive mechanism since they correlate
wi th  the  number  o f  p rev ious  immuniza t ions  and w i th

the protect ive ant ibody t i ters (58).  Anaphylact ic reac-

t ions  are  genera l l y  no t  lgE-med ia ted  bu t  there  are
already some reports of  posi t ive skin tests and speci-
f ic  lgE measurements to tetanus toxoid (59, 60).  One
case of  co-sensi t izat ion to tetanus and diphther ia
toxoids has also been reported (61).  Despi te being
cont ra ind ica ted  the  immuniza t ion  o f  ind iv idua ls  w i th  a
history of  anaphylaxis to tetanus toxoid,  skin tests
( table 4) and tolerance induct ion protocols have been
used successful ly in pat ients wi th protect ive ant i -
toxoíd lgG ant ibody measurements below protect ive

leve ls  (0 ,02U| /ml ) ,  as  shown in  Tab le  5  (57 ,59 ,62 ,63) .

I Reactions in patients with latex allergy: The conta-
minat ion  o f  vacc ines  by  la tex  a l le rgens  conta ined in

syr inges  and v ia l  s toppers  i s  poss ib le  and there fore
the  induc t ion  o f  a l le rg ic  reac t ions  in  la tex  a l le rg ic
pat ien ts  can occur  (64) .  A l though th is  poss ib i l i t y

seems very remote,  there ate reports in diabet ic
pat ients associated with insul in in ject ions (65, 66, 67,

Table 5: Tetanus toxoid tolerance induction protocol (adapted

from ref. 62).

Di lut ion î/1000 Dilut ion î/100 Dilut ion 1/î0 Non diluted

0,05
0 , 1 0
0,20

0,30
0,50

0,05

0 , 1 0

0,20

0,30

0.50

0,05
0 , 1 0
0,20

0,30
0,50

0,05
0 , 1 0
0,20

0,30
0,50

Su bcutaneous admin is t ra t ion.
Interval of 1 to 2 weeks between di lut ions
lnterval of 30 minutes between each dose
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68) and there is also a report  of  anaphyraxis in a ratex
al lergic pat ient  af ter  hepat i t is  B vaccine (6g).  Russel  ef
al .  reported, in the USA, 2g cases of  possible imme_
diate hypersensi t iv i ty react ions to latex af ter  vaccine
administrat ion in latex al lergic pat ients (64).  However,
p resent ly  most  sy r inges  and v ia l  s toppers  a re  made
of  syn the t ic  rubber ,  wh ich  does  no t  con ta in  any  ra tex
a l le rgens  and are  the  recommended mater ia rs  fo r  any
in jec t ions  in  la tex-a l le rg ic  pa t ien ts  (1 ,  g ) .

ADUERSE REACTTOIU TO UAGGTIUES
DIAGIUOSTIG PROTOGOT

I Patients with previous systemic reaction to a vac-
c ine  (F igure  3) :  C l in ica l  h is to ry  o f  a  pa t ien t  w i th  an
adverse react ion to a vaccine should always include
detai led informat ion on the exact date of  the adminis-
t rat ion of  the vaccine, commerciar name of the vacci-
ne and the number of  the lot ,  the type of  react ion
( local  or  systemic),  the t ime interval  between in ject ion
and s ta r t  o f  symptoms and the i r  dura t ion ,  as  we l l  as
i f  there were, in the past,  any antecedents of  adverse
react ions to the same or other vaccines or also histo-
ry of  a l lergy to hen's egg, chicken meat,  gelat ine,
yeasts or to drugs, especial ly ant ib iot ics.
l f  th is  c l in ica l  inqu i ry  i s  compat ib le  w i th  an  lgE-med ia-
ted react ion,  the need for administrat ion of  fur ther

Figure 3 :  Dec is ion cr i ter ia  for  the admin is t ra t ion o f  vacc ines
in patients with previous systemic reactions to vaccines
(adapted from ref. 6).
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doses of  th is vaccine or of  other vaccines that contain
the same const i tuents shourd be carefui ly assessed, i f
necessary wi th regular measurement of  serum levels
of  protect ive ant ibodies.  Furthermore, i t  is  general ly
recommended that screening tests to invest igate
al lergy to gelat ine,  hen's egg or antíbiot ics are perfor-
med.  l f  these are  pos i t i ve ,  a  cha l lenge tes t  shou ld  be
performed and i f  i t  is  posi t ive we should use a vacci-
ne  wh ich  does  no t  con ta in  the  inc r im ina ted  e lement .
l f  tha t  i s  no t  feas ib le  we shou ld  admin is te r  the  vacc i -
ne  on ly  in  a  hosp i ta l  se t t ing ,  eventua l l y  us ing  a  to le_
rance induct ion protocol .
l f  no speci f ic  lgE ant ibodies are detected or i f  oral
chal lenge is negat ive,  we shourd perform skin tests
with the vaccine i tsel f .  Due to the fact  that  these tests
may induce reac t ions ,  d i lu t ions  shou ld  be  used in i t ia l -
ly  in pat ients wi th a history of  a severe react ion fo l lo-
wing vaccinat ion.  Patíents wi th posi t ive skin tests to a
given vaccine should be invest igated in order to t ry to
ident i f y  the  component  to  wh ich  they  are  a l le rg ic  and
to f ind an al ternat ive vaccine without that  component.
Pat ients wi th negat ive skin tests should receive vacci-
na t ion  in  a  hosp i ta l  se t t ing ,  eventua l l y  us ing  a  to le -
rance induct ion protocol .

r Patients with allergy to a specific vaccine consti-
tuent (Figure 4):  l î  there is,  in fact ,  a need for the
admin is t ra t ion  o f  a  vacc ine  conta in ing  th ís  spec i f i c

Figure 4 :  Dec is ion cr i ter ia  for  the admin is t ra t ion o f  vacc ines
in  pat ients  wi th  a l lergy to  a  vacc ine const i tuent  (adapted
from Ref. 6).



const i tuent,  in the f i rst  p lace, invest igat ion should
start  by speci f ic  lgE measurements or skin tests i f  the
former  measurements  a re  no t  ava i lab le .  l f  bo th  spec i -
f ic  lgE and skin tests are negat ive,  we should perform

an oral  chal lenge test  to exclude the presumptive dia-
gnos is .  l f  th is  i s  exc luded then the  vacc ine  shou ld  be
admin is te red  in  a  normal  manner .  However ,  i f  sk in
tests or speci f ic  lgE are posi t ive,  together wi th a very
suggest ive c l in ical  h istory or wi th a posi t ive provoca-
t ion test ,  i t  is  recommended the use of  an al ternat ive
vacc ine  brand,  no t  con ta in ing  tha t  spec i f i c  cons t i -
tuent .  l f  i t  i s  no t  ava i lab le ,  then vacc ina t ion  shou ld  be
carr ied out in a hospi ta l  set t ing,  eventual ly wi th to le-
rance induc t ion  pro toco ls  s imi la r  to  those used fo r
yel low fever vaccines in egg-al lergic pat ients ( table 2).

GOlllGLUSlOlll

Vaccines are ef fect ive and safe tools in the prevent ion
of severe infect ious diseases such as pol iomyel i t is ,
te tanus  or  d iph ther ia ,  w i th  a  c lear ly  favourab le  bene-
f i t - r isk rat io.
On the  o ther  hand,  a l though ra re ,  adverse  reac t ions
to vaccines can occur,  most f requent ly caused by
components that  are not related to microbial  ant i -
gens .  The knowledge o f  these reac t ions  a l lows the i r
invest igat ion and the select ion of  safe al ternat ives in
order to achieve or maintain infect ious protect ion.
Al lergic pat ients are more prone to infect ions and
these infect ions,  in turn,  f requent ly are a cause of
a l le rg ic  d isease exacerbat ion .  Fur thermore ,  severa l
recent studies showed no increased suscept ib i l i ty  to
adverse  reac t ions  to  vacc ines  in  a top ic  ch i ld ren  in
compar ison to  non-a top ic  ch i ld ren .  There fore ,  the
a l le rg ic  ch i ld  shou ld  no t  be  exc luded f rom the  normal
vaccinat ion schedule.  Except ions are,  for  obvious rea-
sons ,  ch i ld ren  w i th  p rev ious  anaphy lac t ic  reac t ions  to
any  vacc ine  or  to  any  one o f  the i r  components .
Most  anaphy lac t ic  reac t ions  to  vacc ines  occur  in  ind i -
v iduals wi th no history of  any previous react ions to
vaccines. In v iew of  th is fact ,  vaccines should always
be admin is te red  in  p laces  w i th  appropr ia te  means to
t rea t  an  eventua l  anaphy lac t ic  reac t ion ,  mak ing  sure
that the vaccinated indiv idual  stays in for  at  least  30
min utes af ter  in ject ion.
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