ALLERGIC REACTIONS TO VACCINES
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Vaccines have had a very significant impact in Huma
sures, no other single public health intervention induced such a si

n Health. Except for public water supply and sanitation mea-
gnificant reduction in disease incidence and child mortality.

In Portugal, a National Vaccination Program (NVP) began in 1965 and more recently, in January 20086, the new NVP was imple-

mented.

However, it is important to recognize and understand adverse reaction to vaccines, since this therapy is intended to be admi-
nistered to healthy individuals, a fact which considerably lowers the threshold of acceptability of adverse reactions by the
general public. In such a way, better understanding of vaccine adverse reactions allows a correct diagnosis and a more appro-
priate selection of vaccines, increasing the acceptance of immunization in the community.

Allergy - Egg - Gelatine - Vaccines

INTRODUCTION

accines are defined as pharmaceutical prepa-

rations that contain immunogenic substances

capable of inducing specific immunity against
a specific infectious agent. They are administered to
healthy children or adults with the objective of protec-
tion of individual but also community health (1),
The first reports of immunizations date back from
1000 BC, in India, where the content of smallpox pus-
tules was inoculated into healthy individuals in order
to confer protective immunity against this disease.
This method was designated variolization and its use
spread through the Middle East and Africa, arriving to
Western Europe in the beginning of the XViII century,
by the action of Lady Mary Montagu, daughter of the
British ambassador in Istanbul, who observed this
immunization practice being performed by Turkish
doctors. This method was widely used in the United
Kingdom and in the United States. In 1798 Edward
Jenner published his observations on the protective
effect of cowpox immunization. After inoculation of
the content of cowpox pustules, patients developed a
benign condition named “vaccinia” and were effecti-
vely protected from smallpox infection. As a result of
these findings, Cowpox virus replaced smallpox virus
in the immunization technique, with a great reduction

(1) lmmunoallergology Department. Hospital Santa Maria,
Lisbon (Portugal).
(2) Immunoallergology Department. Hospital D. Estefania.
Lisbon (Portugal).

in the incidence of adverse effects and mortality that
was associated with variolization (2).

One century later, Louis Pasteur was able not only to
demonstrate the causal relationship between some
infectious diseases and some microorganisms but
also to show that a protective and long lasting immu-
nity could be acquired through the contact with atte-
nuated forms of these microorganisms. The term vac-
cine was then coined, in homage to Jenner, meaning
any preparation of an attenuated pathogenic microor-
ganism used for immunization against an infectious
disease (3).

Between 1900 and 1956, vaccine use was almost res-
tricted to the developed countries. The first worldwi-
de vaccine program occurred in 1956, under the aus-
pices of the World Health Organization, with the
smallpox vaccination.

In Portugal the National Vaccination Program (NVP)
started in 1965 with vaccination against poliomyelitis.
In 1966 further vaccines were added: pertussis, diph-
theria, tetanus. In 1974 and in 1987, vaccines against
measles, rubella and mumps were included in the NVP.
More recently, the present NVP was published, inclu-
ding vaccination against tuberculosis, hepatitis B,
diphtheria, tetanus, pertussis, poliomyelitis,
Haemophilus influenzae serotype b and Neisseria
meningitidis serotype C infections, measles, mumps
and rubella.

The impact of vaccination in Community Public
Health is really remarkable. With the exception of
sanitation measures, particularly the potable water
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supply and distribution, no other intervention has
had, throughout the years, such an impact on disease
and child mortality reduction (4). However, it is impor-
tant to know that there can be some adverse reactions
to vaccines. Although severe adverse reactions are so
rare that a causal link is difficult to establish (5), it is
important to be aware that since vaccines are inten-
ded to be administered to healthy and usually young
people, the admissibility of adverse reactions by the
general public is very much reduced when compared
to therapeutic measures designed to treat aiready ill
individuals.

ADVERSE REACTIONS
TO VACCINES

Adverse reactions to vaccines can range from very
mild local reactions to severe and potentially life-
threatening reactions. Due to this possibility, vaccines
should always be administered in places adequately
equipped to treat anaphylaxis and vaccinated indivi-
duals should be kept under observation during 30
minutes (1, 4, 6).

Although in the last years many adverse reactions
have been attributed to vaccines, most of these reac-
tions are in fact not induced by vaccines. According to
the WHO, adverse reactions occurring during vaccina-
tion procedures can be classified in: a) coincident reac-
tions, b) reactions associated with errors in storage,
handling or administration and c) reactions truly indu-
ced by the vaccines (7). The latter can be classified into
local reactions (inflammatory signs in the site of admi-
nistration, local abscess, lymphadenitis, etc), neurolo-
gical reactions (acute paralysis, encephalopathy,
meningitis, encephalitis, seizures, etc), other adverse
systemic reactions (fever, osteomyelitis, arthralgias,
etc) or hypersensitivity reactions, divided in four types
according to Gell and Coombs classification.

> Type | hypersensitivity reactions. These are IgE
dependent and constitute the most important mecha-
nism, not only by their incidence but also by their
potential severity. They may manifest as urticaria,
angioedema, bronchospasm or anaphylaxis.

> Type Il hypersensitivity reactions. Vaccine antigens
can mimic tissular antigens and induce cross-reactivi-
ty but this type of reactions is very rare. One of these
rare examples is the thrombocytopenia associated
with DTP (diphtheria, tetanus and pertussis) vaccines.
> Type Il hypersensitivity reactions. These involve
the formation of antigen-antibody complexes, usually
associated with repeated vaccinations, most frequent-
ly with diphtheria or tetanus toxoids. Cutaneous
lesions are frequently seen in the hours following vac-
cination and sometimes fever, headaches and malai-

se can be also seen. Arthus reactions are also relati-
vely common in adults receiving repeated doses of
polyvalent anti-pneumococcal vaccine, although they
are usually self-limited with complete resolution in a
few days (8). Incidence and severity of these reactions
can be reduced by increasing the interval between
repeated immunizations.

> Type IV hypersensitivity reactions. These are cell-
mediated, generally associated with delayed local
reactions, appearing 24-72 hours after vaccination.
Usually they are the result of a previous sensitization
to contact dermatitis agents, such as neomycin, strep-
tomycin or thimerosal. Normally they are mild and
therefore a previous history of contact dermatitis to
any of the vaccine constituents does not contraindica-
te vaccination.

HYPERSENSITIVITY REACTIONS
TO VACCINE COMPONENTS

Although the main vaccine components are the anti-

gens of the respective microorganisms, there are fur-

ther constituents with the potential of inducing adver-

se reactions (9). These constituents (solvents, adju-

vants, preservatives, etc) vary with the brand of the

vaccine as well as with its manufacturing process.

Additionally, vaccines can also contain small quanti-

ties of biologic particles from the materials used in

the manufacturing process (proteins, cells from cultu-

re materials, etc). According to the causal agent, reac-

tions to vaccines can be divided in 6 groups: i) reac-

tions to infectious agent antigens, ii) reactions to

adjuvants (e.g. aluminium hydroxide), iii}) reactions to

stabilizers (e.g. gelatine), iv) reactions to preserva-

tives (e.g. thimerosal), v) reactions to antibiotics (e.g.

neomycin) and vi) reactions to biological culture pre-

parations (e.g. hen’s egg embryo cells) (7).

The variety of possible causal agents, together with

the huge diversity in manufacturing techniques

makes very difficult a comparison between different

studies on vaccine allergy. Regional factors are also

important confounding factors since national vaccina-

tion programs differ in their schemes and in the vac-

cines used (1).

The most frequent hypersensitivity reactions to vac-

cines are:

« Reactions to biological culture preparations (hen's
egg proteins).

* Reactions to yeasts.

» Reactions to stabilizers (gelatine).

» Reactions to preservatives (thimerosal).

» Reactions to antibiotics {(neomyecin).

» Reactions to adjuvants (aluminium salts).

» Reactions to bacterial antigens (tetanus toxoids).

» Reactions in latex-allergic patients.
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M Reactions to biological culture preparations (hen’s
egg proteins and related proteins).

In Portugal there are several commercial vaccines pro-
duced in biological culture preparations derived form
chicken’s embryo, namely vaccines against measles,
mumps and rubella, vaccines anti-influenza, yellow
fever vaccines and one brand of vaccine against
rabies. However, the egg protein content is highly
variable according to the manufacturing process: it is
higher in those produced in chicken’s embryo or in
chicken’s extra-embryonic liquid than in those produ-
ced in chicken’s egg fibroblasts (1, 10, 11) (Table 1).
> Vaccine against measles, mumps and rubella
(MMR): The true incidence of systemic allergic reac-
tions to MMR vaccines is hard to know since we have
to rely on data from spontaneous notification becau-
se the number of cases in prospective studies is extre-
mely low (5). In the USA, notification of adverse reac-
tion to MMR vaccines was less than 1 case per one
million doses administered (12). The first descriptions
of immediate hypersensitivity to MMR vaccines date
back from 1980 but despite its extensive use there are
no more than 30 cases reported in the literature (13,
14, 15). Only 16 of these cases occurred in egg-aller-
gic patients and in 8 of these 16 patients the allergic
reactions occurred during the performance of skin
tests or during tolerance induction protocols, proce-
dures which are no longer recommended (10, 16, 17).
On the other hand, only 5 of these 16 children perfor-
med tests to investigate possible hypersensitivity to
other vaccine components, namely gelatine or neo-
mycin. Interestingly all five children showed increa-
sed serum levels of gelatine specific IgE (18), which
argues in favour of this aliergy being the responsible
for the clinical reactions observed.

Cutaneous tests with MMR vaccines as well as tole-
rance induction protocols were formerly used but are
no longer recommended due to low positive and
negative predictive values, low efficacy and to the
potential of inducing severe allergic reactions (1, 6,
10). Presently the American Academy of Pediatrics
(AAP) states that egg allergy is not an absolute
contraindication for MMR vaccination (7).

Viral vaccines| Cultured in

Yellow fever | Embryonated chicken eggs

Influenza Allantoic fluid of chick embryos
Rabies Chick embryo fibroblasts culture *
Measles Chick embryo fibroblasts culture
Mumps Chick embryo fibroblasts culture

Table 1: Vaccines produced in chicken'’s egg
preparations.
* Rabavert®

According to the guidelines of the British Society of
Allergology and Clinical Immunology, the vast majo-
rity of children may receive MMR vaccine without
need of any additional precautions, irrespective of the
presence of egg allergy. Only children with cardio-res-
piratory symptoms related to egg ingestion or chil-
dren with egg allergy and active chronic asthma
should preferably receive MMR vaccination in a hos-
pital setting, remaining under medical surveillance
for 2 hours with cardiorespiratory monitoring during
the first 20 minutes and a medical observation imme-
diately before hospital discharge (Figure 1) (10).

In Portugal, the Ministry of Health recommends that
individuals with history of egg-induced anaphylaxis
should receive MMR vaccination only in a hospital set-
ting (4), despite considering the unlikelihood of ana-
phylaxis to MMR vaccines. In the Immunoallergology
Department of Hospital de Dona Estefania, MMR vac-
cination has been regularly performed in children with
egg allergy (19), as a single intramuscular dose
without any previous tests, even in those with severe
egg-induced reactions. We haven't registered any
adverse reactions.

> Influenza vaccines: In the literature there is a report
of one anaphylactic death after influenza vaccine
administration in one egg-allergic child (20). Both the
AAP and the Advisory Committee on Immunization
Practices (ACIP) recommend that, in general, children
with severe egg anaphylaxis should not receive
influenza vaccines due to the risk of anaphylaxis and
to the availability of effective chemoprophylaxis for

L History of egg allergy ‘l

i
Negative

T
Positive

v '

After egg ingestion mild
reaction (oral, Gl,
localized/generalized
urticaria, other cutaneous,
angioedema

v

l Presence of active chronic asthma® ‘I
T

After egg ingestion any
cardiorespiratory
symptoms or signs*

I
No Yes

v L L

Proceed to MMR
vaccination with no
extra precautions

Give MMR vaccine in hospital
pacdiatric department with appropriate
precautions and observation

Figure 1: Decision criteria for MMR vaccination in egg-aller-
gic individuals (Adapted from ref. 10).

a) Active chronic asthma defined as children with regular
symptoms requiring inhaled steroid or other prophylaxis for
symptom control - this does not include the majority of
infants who have viral-induced wheeze.

b) Cardiorespiratory symptoms or signs include any difficul-
ty in breathing, noisy breathing, stridor, hoarseness, cyano-
sis, change in consciousness level, pallor, hypotension.
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this infection. However, they both recognize that this
vaccine could be administered in some cases in which
the benefit-risk ratio is favourable but in these cases a
specialized allergological work-up should always be
performed and safe administration protocols should
be used. On the other hand, mild to moderate egg-
allergic reactions do not contraindicate influenza vac-
cination, which can be carried out without any addi-
tional investigations (1, 21, 22, 23).

James et al. examined 83 egg-allergic patients, 27 with
previous egg-induced anaphylaxis and 124 non-aller-
gic controls. Egg allergic individuals were vaccinated in
two injections (1/10 and 9/10), 30 minutes apart; non-
allergic controls received a single administration of an
influenza vaccine containing < 1.2 pg/mL of egg pro-
teins; no systemic reactions were documented (11).
However, and since the content in egg proteins can be
very variable and is not reported by the manufacturers
of influenza vaccines, it has recently been proposed by
Zeiger the use of the decision criteria shown in Figure
2 (22). Nevertheless, it should be stressed that annual
influenza vaccination for asthmatic patients is recom-
mended both by the American Academy of Pediatrics

Influenza vaccination
indicated

Yes l No
Prior adverse reaction to
vaecine
Yes | No

No

> History to adverse

reaction to egg"

Yes l Yes I No
Offer chemaprophylaxis
! Fgg SPT I Vaccinate” l

Positive l Negative l

g Vaccinate”
Influenza skin tests

(SPT* then 1D 1/100)

e

Two dose’ vs graded l Vaccinate” |
multi-dose protacol® or

chemoprophylaxis

Contraindicated
condition

4

Figure 2: Decision criteria for the administration of influenza
vaccines in egg-allergic patients (adapted from ref. 22).
SPT: skin prick tests; ID: Intradermal tests; a) if egg allergy
has not already been definitively diagnosed, do so at a later
evaluation; b) Single IM dose appropriate for age; c¢) start
with 1/10 dilution if egg content unknown or > 1.2 ug/mL,
otherwise full strength; d) egg content < 1.2 ug/mL; e) egg
content unknown or > 1.2 pg/mL.

and the Advisory Committee on Immunization
Practices (ACIP), with humerous studies documenting
its efficacy and safety (23, 24, 25, 26).

The protocol used in Immunoallergology Department
of Hospital de Dona Estefania for the administration
of influenza vaccines in patients with egg allergy, fol-
lows the immunization scheme in two doses (1/10 e
9/10), without any previous skin tests with the vac-
cines, according to James et al. (11). In 1998, Morais
de Almeida et al. (19) performed influenza vaccination
in 8 children with severe allergic reactions to egg,
without any adverse reactions to influenza vaccine.
Since then, many children have been vaccinated with
this protocol, that has been shown safe (27).

Yellow fever vaccines

Yellow fever is caused by Flavivirus, transmitted to
man through mosquito (Aedes aegypti) bite. It is
endemic in some South American and African coun-
tries and has a high mortality rate. According to the
WHO, yellow fever vaccination is advisable in all
people travelling to South American or African coun-
tries located between 15° north and 152 south (28).
Yellow fever vaccines are produced in chicken
embryos and not only contain higher concentration of
egg proteins than any other vaccine but also may
contain chicken proteins (1, 10, 11, 29).

Kelso et al. reported one case of anaphylaxis after yel-
low fever vaccination in a woman who had no pre-
vious history of egg allergy but that on subsequent
investigation was shown to have egg allergy but only
to uncooked egg (30).

The AAP recommends performing skin tests with the
vaccine itself (skin prick tests firstly with diluted (1/10)
form and if negative with the undiluted solution and if
both negative proceed with intradermal tests with
diluted (1/100) solution), prior to its administration
but only in individuals with previous history of egg
anaphylaxis. If the skin tests are positive, the toleran-
ce induction protocol shown in table 2 should be per-
formed (1, 9).

Volume administered *| Dilution
0,05 mL 1/10
0,05 mL 11

0,10 mL 7

0,15 mL 11

0,20 mL 11

Table 2: Yellow fever vaccine tole-
rance induction protocol in egg-aller-
gic patients (Adapted from ref. 1).
*Subcutaneous administration in
15-20 minutes intervals.
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M Reactions to yeasts: Recombinant hepatitis B vac-
cine is produced in Saccharomyces cerevisiae cul-
tures, and it is possible that it contains up to 5% of
yeast proteins. However, there are very few cases of
vaccine reactions due to yeast hypersensitivity (31,
32, 33). In the USA, DiMiceli found 11 reports of pro-
bable anaphylaxis after hepatitis B vaccination in
patients with antecedents of yeast allergy (34). In the
Portuguese NVP, severe hypersensitivity to yeasts is
considered a contraindication for the administration
of recombinant hepatitis B vaccines (4).

M Reactions to stabilizers: gelatine. Gelatine of bovi-
ne or porcine origin is used as a thermal stabilizer in
many vaccines (35). The highest concentrations of
gelatine are found in MMR vaccines, isolated measles
or rubelia vaccines, as well as in rabies, varicella and
yellow fever vaccines (Table 3). Lower concentrations
can also be found in certain brands of influenza or
tetanus vaccines (1,6).

Gelatine hypersensitivity is an important cause of
anaphylaxis to some of these vaccines. Immediate
reactions are caused by gelatine specific IgE, while
delayed reactions are associated with specific T lym-
phocyte activation (36). Patients who are allergic to
gelatine used in food (mostly from vegetal or porcine
origin) are not necessarily allergic to gelatine used as
stabilizer (mostly from porcine origin). In Japan, the
substitution of a diphtheria, tetanus and poliomyelitis
(DTP) acellular vaccine without gelatine by another
DTP acellular vaccine containing gelatine, led to seve-
ral anaphylactic reactions to the MMR vaccine which
was administered afterwards, suggesting that gelati-
ne contained in the DTP vaccine could have previous-
ly sensitized these patients (37).

Some American and European studies have docu-
mented gelatine specific IgE antibodies in 14 to 28%
of patients with a history of post-vaccination anaphy-
laxis. However, Japanese studies have found much
higher values, detecting gelatine specific IgE antibo-
dies in up to 86-100% of patients with reactions to
measles, mumps, rubella or varicella vaccination (38,
39). These geographical differences can be due to the

Vaccine Commercial denomination |Gelatine per dose (ng)
DTPa Tripedia (Aventis Pasteur) 28

Influenza Fluzona (Aventis Pasteur) 250

Measles Attenuvax (Merck) 14500
Mumps Mumpsvax (Merck) 14500

MMR MMR 1l (Merck) 14500

Rabies Rabavert (Chiron Corporation) 12000
Varicella Varivax (Merck) 12500

Yellow fever| YF-Vax (Aventis Pasteur) 7500

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

use in Japan, during the 1990’s, of several viral vac-
cines that contained partly hydrolyzed gelatine of
bovine origin or, in alternative, could be due to a
genetic predisposition since HLA-DR9 positive indivi-
duals have a four fold relative risk of developing gela-
tine specific IgE antibodies (40). Nowadays only high-
ly hydrolyzed gelatine of porcine origin, with a much
lesser sensitizing potential, is used in vaccine produc-
tion (6,41). However, the ideal would be not to use
gelatine at all.

Approximately 25% of patients with a history of ana-
phylaxis after MMR vaccination can present gelatine
hypersensitivity, thus being at risk for anaphylaxis if
they receive subsequent gelatine-containing vaccines
and therefore requiring an allergological work-up
before any other immunization (1, 42). There are no
consensual recommendations for performing skin
prick tests or tolerance induction protocols to gelati-
ne, although some authors suggest performance of
skin prick tests with porcine gelatine used in food as
well as measurement of serum specific IgE against
porcine gelatine and if any of these are positive the
patient should be vaccinated with an alternative vac-
cine, gelatine-free (1, 42).

The viral DTP vaccine Triviraten® (Berna Biotech Ltd,
Switzerland) does not contain gelatine nor egg pro-
teins, however some studies have shown a lesser
immunizing potential, in comparison with conventio-
nal vaccines (43).

B Reactions to preservatives: thimerosal.
Thimerosal has been used since 1930 as an additive
for biological products and vaccines, in order to pre-
vent bacterial and fungal contamination. It is also
found in contact lens solutions, topical preparations
for eye or ear application and in cutaneous antisep-
tics. The prevalence of thimerosal hypersensitivity
varies between 1 to 26%, being more frequent in
countries where mercury-containing cutaneous
disinfectants were widely used (44). Thimerosal
hypersensitivity is also frequently found in patients
with eczema, conjunctivitis or in those who were
treated with allergenic extracts containing thimerosal
(45, 46). Thimerosal containing vaccines include DTP,
hepatits B, Haemophilus influenzae, Neisseria
meningitidis, Streptococcus pneumoniae and rabies
vaccines. However there are several thimerosal-free
alternatives for all vaccines included in the
Portuguese NVP. In 1999 the American Academy of
Pediatrics (AAP) recommended the total elimination
(or at least a significant reduction) of thimerosal use
in vaccines, due to the theoretical risk of mercury
intoxication. However, if this recommendation is not
fulfilled we should proceed with vaccination since
the infectious risk outweighs by far the potential risk
of mercury intoxication (47).
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Despite the high prevalence of contact hypersensitivi-
ty to thimerosal, this preservative has an excellent
safety profile, with only very few reports of generali-
zed eczema or urticaria, without any report of anaphy-
laxis to this compound (46, 48). Thimerosal allergic
individuals normally tolerate its presence in vaccines;
reports of mild local reactions occur only in 1 to 20%
of these patients; therefore thimerosal hypersensitivi-
ty does not constitute a contraindication for any vac-
cine administration (7, 31, 45).

M Reactions to antibiotics: neomycin. Neomycin, strepto-
mycin, polymixin B and tetracycline are antibiotics found
in some vaccines. Nowadays no vaccine contains penicil-
lin, 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 antibiotic most frequent-
ly associated with adverse reactions after vaccination. It is
present, for instance, in MMR, poliomyelitis and varicella
vaccines, in approximately 25 ug/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 literature: a 7 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 investigated and
therefore it is not possible to exclude these possibilities.
Neomycin contact dermatitis exists in about 1% of the
general population and does not contraindicate immu-
nization with neomycin containing vaccines (51).
However, some neomycin allergic individuals may
develop a delayed local hypersensitivity reaction in the
48-96 hours following vaccination, which generally
tends to be mild (1).

M Reactions to adjuvants: aluminium salts.
Aluminium salts (aluminium hydroxide and alumi-
nium phosphate) are largely used as vaccine adju-

vants, particularly in DTP, hepatitis A, hepatitis B and
Haemophilus influenzae vaccines. Their role is to
delay the release of vaccine antigens and attract
immunomodulating cells to the site of injection (52,
53). Although there are no reports of anaphylaxis, alu-
minium salts are associated with local reactions: sub-
cutaneous nodules containing aluminium crystals can
be found in the injection site, particularly when using
subcutaneous route, and can persist for weeks or
even months. In rare instances they can be associated
with persistent pain or pruritus, being necessary their
surgical excision {54, 55, 56).

B Reactions to bacterial antigens: tetanus toxoid.
Tetanus toxoid vaccination, constituted by formalde-
hyde-treated tetanus toxin, is safe and effective.
However there are local reactions in 13% and systemic
reactions in 0,2% of the administrations (57). Local
reactions usually appear in 2-8 hours following admi-
nistration, some authors suggesting hyperimmuniza-
tion as a presumptive mechanism since they correlate
with the number of previous immunizations and with
the protective antibody titers (58). Anaphylactic reac-
tions are generally not IgE-mediated but there are
already some reports of positive skin tests and speci-
fic IgE measurements to tetanus toxoid (59, 60). One
case of co-sensitization to tetanus and diphtheria
toxoids has also been reported (61). Despite being
contraindicated the immunization of individuals with a
history of anaphylaxis to tetanus toxoid, skin tests
(table 4) and tolerance induction protocols have been
used successfully in patients with protective anti-
toxoid IgG antibody measurements below protective
levels (0,02Ul/ml), as shown in Table 5 (57, 59, 62, 63).

M Reactions in patients with latex allergy: The conta-
mination of vaccines by latex allergens contained in
syringes and vial stoppers is possible and therefore
the induction of allergic reactions in latex allergic
patients can occur (64). Although this possibility
seems very remote, there are reports in diabetic
patients associated with insulin injections (65, 66, 67,

Method  |Dilution interval minutes) Dilution 1/1000 | Dilution 1/100 | Dilution 1/10 | Non diluted
Prick /10 10 0,05 0,05 0,05 0,05
Prick & 10 0,10 0,10 0,10 0,10
Intradermal {1/10 000 15 0,20 0,20 0,20 0,20
Intradermal| 1/1000 15 0,30 0,30 0,30 0.30
Intradermal | 1/100 15 0,50 0,50 0,50 0,50
Intradermal| 1/10 5 Subcutaneous administration.

Intradermal | 1/1 15 Interval of 1 to 2 weeks between dilutions

Intradermal| 1/1 15 Interval of 30 minutes between each dose

Table 4: Protocol of skin tests to tetanus
toxoid (adapted from ref. 57).
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Table 5: Tetanus toxoid tolerance induction protocol (adapted
from ref. 62).
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68) and there is also a report of anaphylaxis in a latex
allergic patient after hepatitis B vaccine (69). Russel et
al. reported, in the USA, 28 cases of possible imme-
diate hypersensitivity reactions to latex after vaccine
administration in latex allergic patients (64). However,
presently most syringes and vial stoppers are made
of synthetic rubber, which does not contain any latex
allergens and are the recommended materials for any
injections in latex-allergic patients (1, 9).

ADVERSE REACTION TO VACCINES
DIAGNOSTIC PROTOCOL

B Patients with previous systemic reaction to a vac-
cine (Figure 3): Clinical history of a patient with an
adverse reaction to a vaccine should always include
detailed information on the exact date of the adminis-
tration of the vaccine, commercial name of the vacci-
ne and the number of the Iot, the type of reaction
{local or systemic), the time interval between injection
and start of symptoms and their duration, as well as
if there were, in the past, any antecedents of adverse
reactions to the same or other vaccines or also histo-
ry of allergy to hen's egg, chicken meat, gelatine,
yeasts or to drugs, especially antibiotics.

If this clinical inquiry is compatible with an IgE-media-
ted reaction, the need for administration of further

listcmic reaction to previous vaccinel

Future dose of offending vaccine imperative 7

v

Serum IgE antibody, e.g. to gelatine and hen’s egg
(if impossible, proceed to skin test)

" . . Oral provocation with
Skin test with vace .
in testwith vaccine ‘—_ gelatine, hen’s egg

| Positive | lﬁqnti";] I Positive l
v

Skin test with vaceine
components
Negative Positive
v

K . Vaccinate withont
Vaccinate under clinic conditions offending constituent

doses of this vaccine or of other vaccines that contain
the same constituents should be carefully assessed, if
necessary with regular measurement of serum levels
of protective antibodies. Furthermore, it is generally
recommended that screening tests to investigate
allergy to gelatine, hen’s egg or antibiotics are perfor-
med. If these are positive, a challenge test should be
performed and if it is positive we should use a vacci-
ne which does not contain the incriminated element,
If that is not feasible we should administer the vacci-
ne only in a hospital setting, eventually using a tole-
rance induction protocol.

If no specific IgE antibodies are detected or if oral
challenge is negative, we should perform skin tests
with the vaccine itself. Due to the fact that these tests
may induce reactions, dilutions should be used initial-
ly in patients with a history of a severe reaction follo-
wing vaccination. Patients with positive skin tests to a
given vaccine should be investigated in order to try to
identify the component to which they are allergic and
to find an alternative vaccine without that component.
Patients with negative skin tests should receive vacci-
nation in a hospital setting, eventually using a tole-
rance induction protocol.

B Patients with allergy to a specific vaccine consti-
tuent (Figure 4): If there is, in fact, a need for the
administration of a vaccine containing this specific

Presumed systemic reaction to an agent
contained in the vaccine

v

Future vaccine dose imperative

v

Serum IgE antibody, e.g. to hen's egg, gelatine
(if impossible, skin test)

v v

Negative Positive
History not History
convincing convincing

v

Oral provocation with e.g. gelatine,
hen’s egg, if appropriate

v ¥

Negative Positive or
provocation not [~
appropriate

Vaccine without
offending constituent

v

If impossible,
vaccinate under clinic
conditions

Regular vaccination

Figure 3: Decision criteria for the administration of vaccines
in patients with previous systemic reactions to vaccines
(adapted from ref. 6).

Figure 4: Decision criteria for the administration of vaccines
in patients with allergy to a vaccine constituent (adapted
from Ref. 6).
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constituent, in the first place, investigation should
start by specific IgE measurements or skin tests if the
former measurements are not available. If both speci-
fic IgE and skin tests are negative, we should perform
an oral challenge test to exclude the presumptive dia-
gnosis. If this is excluded then the vaccine should be
administered in a normal manner. However, if skin
tests or specific IgE are positive, together with a very
suggestive clinical history or with a positive provoca-
tion test, it is recommended the use of an alternative
vaccine brand, not containing that specific consti-
tuent. If it is not available, then vaccination should be
carried out in a hospital setting, eventually with tole-
rance induction protocols similar to those used for
yellow fever vaccines in egg-allergic patients (table 2).

CONCLUSION

Vaccines are effective and safe tools in the prevention
of severe infectious diseases such as poliomyelitis,
tetanus or diphtheria, with a clearly favourable bene-
fit-risk ratio.

On the other hand, although rare, adverse reactions
to vaccines can occur, most frequently caused by
components that are not related to microbial anti-
gens. The knowledge of these reactions allows their
investigation and the selection of safe alternatives in
order to achieve or maintain infectious protection.
Allergic patients are more prone to infections and
these infections, in turn, frequently are a cause of
allergic disease exacerbation. Furthermore, several
recent studies showed no increased susceptibility to
adverse reactions to vaccines in atopic children in
comparison to non-atopic children. Therefore, the
allergic child should not be excluded from the normal
vaccination schedule. Exceptions are, for obvious rea-
sons, children with previous anaphylactic reactions to
any vaccine or to any one of their components.

Most anaphylactic reactions to vaccines occur in indi-
viduals with no history of any previous reactions to
vaccines. In view of this fact, vaccines should always
be administered in places with appropriate means to
treat an eventual anaphylactic reaction, making sure
that the vaccinated individual stays in for at least 30
minutes after injection.
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