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ADVERSE EVENTS TEMPORALLY ASSOCIATED
WITH MENINGOCOCCAL VACCINES

Andree Yergeau,* MD, CMFC; Louise Alain,*t BScN, MSc; Robert Pless,*t MD, MSc; Yves Robert,§ MD

Objective: To determine the incidence of severe adverse events temporally associated with meningococ-
cal vaccines administered as part of a mass vaccination program.

Design: Retrospective descriptive study of events reported to a passive provincial surveillance system.
Setting: The province of Quebec.
Participants: The 1 198 751 individuals aged 6 months to 20 years who were vaccinated against meningo-

coccal disease between Dec. 27, 1992, and Mar. 31, 1993.
Outcome measures: Total numbers and rates of severe adverse events, including allergic reactions, ana-

phylactic reactions, neurological events (other than abnormal crying and screaming) and other serious
or unusual events.

Results: A total of 1 18 reports of severe adverse events were selected from the surveillance system. The
most frequent were allergic reactions (9.2 per 100 000 doses). Few anaphylactic or neurologic reactions
were reported (0.1 and 0.5 per 100 000 doses respectively). There were no reports of sequelae or of en-
cephalopathy, meningitis or encephalitis.

Conclusion: Meningococcal vaccines seem to be associated with fewer adverse events than have previ-
ously been reported. Existing surveillance programs are useful for determining the incidence of adverse
events temporally associated with vaccines.

Objectif: Determiner lincidence dans le temps d'evenements indesirables graves associes aux vaccins an-
timeningococciques administres dans le cadre d'un programme de vaccination generale.

Conception Etude descriptive retrospective d'evenements signales 'a un systeme provincial passif de sur-
veillance.

Contexte: La province de Quebec.
Participants : Les 1 198 751 personnes agees de 6 mois a 20 ans qui ont ete vaccinees contre la meningo-

coccie entre le 27 dec. 1992 et le 31 mars 1993.
Mesures des resultats: Nombres totaux et taux d'evenements indesirables graves, y compris reactions al-

lergiques, reactions anaphylactiques, evenements neurologiques (autres que pleurs et cris anormaux) et
autres evenements graves ou inusites.

Resultats: On a signale au total 1 18 evenements indesirables graves, la reaction allergique etant la plus
frequente (9,2 par 100 000 doses). On a signale peu de reactions anaphylactiques ou neurologiques
(0,1 et 0,5 par 100 000 doses respectivement). On n'a pas signale de sequelles ou d'encephalopathie, de
meningite ou d'encephalite.

Conclusion: Les vaccins antimeningococciques semblent 'a lorigine d'un moins grand nombre d'evene-
ments indesirables que par le passe. Les programmes de surveillance existants aident 'a determiner l'inci-
dence dans le temps des evenements indesirables lies aux vaccins.
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In Quebec from 1991 to 1993 group C Neisseria meningi-
tidis became increasingly prevalent, causing clusters of

meningitis and septicemia that resulted in serious sequelae
and deaths, particularly among children and adolescents.'
The public health authorities initiated a mass vaccination
program, and close to 1.2 million people were vaccinated.
We took this opportunity to monitor adverse events tem-
porally associated with the meningococcal vaccines.

There are not many studies of adverse reactions to
meningococcal vaccines, and the results of those available
are difficult to compare because of the different study de-
signs, especially with respect to validation and active or
passive case-finding, and because of the variety of
meningococcal vaccines used. Overall, meningococcal
vaccines have proven to be safe, with few severe reactions.

Five studies conducted during mass vaccination pro-
grams have provided some data on the adverse events
temporally associated with meningococcal vaccines. In
the first study, which involved 80 000 vaccine recipients,
five cases of febrile convulsions were reported.2 However,
one of these cases, in which the recipient had a history of
convulsions, was probably caused by a viral infection that
began shortly before vaccination. The second study in-
volved 21 007 children; reported reactions were mild
(fever, erythema and pain in the vaccinated arm), with
three cases of allergic reaction and no case of anaphylac-
tic reaction.3 In the third study, involving 46 000 recipi-
ents, there was one case of anaphylactic reaction; the in-
dividual recovered without sequelae.4 The fourth study
revealed systemic reactions (fever, axillary adenopathy, ir-
ritability and other unspecified reactions), all of which
were of short duration.5 In the fifth study 130 142 New
Zealand children were vaccinated between 3 months and
13 years of age; 57 cases of paresthesia were reported.6
Most of the cases lasted less than 48 hours, but some
lasted up to 3 weeks. The reports were gathered retro-
spectively (most of them unvalidated) from parents after
a media announcement was made seeking reports of reac-
tions to meningococcal vaccines.

Four clinical studies, involving 26 to 396 subjects,
analysed adverse events associated with meningococcal
vaccines.7-10 Local reactions were frequent, as was irritabil-
ity, reported among 5.6% of 396 babies in one study.7

According to the US Immunization Practices Advisory
Committee" adverse events temporally associated with
meningococcal vaccines are mild and infrequent and are
limited mainly to localized erythema. The product
monographs of vaccine manufacturers indicate the possi-
bility of anaphylactic shock and a potential theoretic risk
for adults of severe Arthus reactions to booster doses.

Because few large studies of adverse events have been
conducted, and because of the need to gather further
knowledge to assist in decision making regarding vacci-
nation during outbreaks of meningococcal disease, we

reviewed reports of severe adverse events from Quebec's
surveillance database to support the view that meningo-
coccal vaccines are safe for use in mass vaccination pro-
grams.

METHODS

We conducted a retrospective descriptive study of se-
vere adverse events among the 1 198 751 individuals
vaccinated between Dec. 27, 1992, and Mar. 31, 1993,
through the mass vaccination program against meningo-
coccal disease in Quebec. The ages of the recipients
ranged from 6 months to 20 years.

Reports of adverse events were selected on the basis
of observations from the literature. We included allergic,
anaphylactic and neurologic (other than abnormal cry-
ing and screaming) reactions reported by health care
providers. Also, all serious systemic or unusual events
that did not fit into any of the categories suggested by
the Laboratory Centre for Disease Control (LCDC)'2
but that were of medical interest were included in the
category of serious or unusual events.

To be considered an adverse event a reaction had to
meet specific criteria and could not be attributable to
other coexisting conditions.12 We used LCDC's defini-
tions at first, but after an exploratory validation of re-
ports, particularly those involving anaphylactic reactions,
we found that the definitions were being interpreted in
various ways and that too many cases did not meet all of
the criteria for the definitions. After consultation, and in
keeping with the proceedings of a workshop on the stan-
dardization of definitions for postmarketing surveillance
of adverse vaccine reactions,'3 we made certain clarifica-
tions to the definitions of allergic and anaphylactic reac-
tions in order to standardize interpretation (Table 1).
These more specific definitions were circulated on Feb.
17, 1993, throughout the entire public health network.
Health care providers were instructed to base their re-

AINfWiC reac on
Occurrence of at least one of the following events within 24 hours
after vaccination
* Urticaria: pruritic skin eruption composed po erythematous

papules with a white centre and a clearly delineated contour
* Pruritic rash
* Bronchospasm requiring treatment
* Generalized or facial edema-
Aaphylactic reaction
currence of both of the following events ithin 30min.utes after

vaccination,
Cardiovascular collapse: abru,pt onset, characterized by cold
inremitI*s,niarke pros~tion, diaphoresis n.fd-
;:iidweapulse, dop in Ic*srtiXnmrnBOmHg
lower, oliguria or anuria

* Allergic reaction as defined above
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ports on these two definitions for the rest of the vaccina-
tion program. The other relevant definitions proposed by
LCDC'2 were used without modification.

Adverse events selected for our study were taken from
a central database known as ESPRI (Effets secondaires
des produits immunisants), into which all reports from
the surveillance program of adverse events associated
with immunizing agents in Quebec have been entered
since 1990. This passive surveillance system operates as
follows: a health care provider reports (usually by mail)
any symptom temporally associated with vaccine admin-
istration to the public health authority in his or her re-
gion. The public health authority then validates the case
in accordance with LCDC's definitions.2 The health
care provider is contacted if information is incomplete.
When a case meets the surveillance definition it is en-
tered into ESPRI by the public health authority. This
database contains information on the vaccine recipient,
the vaccine, the type of symptoms observed, the time
elapsed from vaccination, the clinical course and follow-
up, admission to hospital as a result of the adverse event,
details of the person submitting the report and other
useful additional information.
We selected as the numerator all reports from ESPRI

that suggested the occurrence of one of the reactions un-
der study. Although data are validated by the reporting
party before they are entered into ESPRI, we contacted
the reporting physician or nurse to revalidate all reports
that we felt may not have matched the definitions dis-
tributed Feb. 17 (Table 1). Three of us (A.Y., L.A. and
R.P.) conducted the validation. Contentious cases were
discussed by the group and categorized by consensus.

Data on the vaccinated population, who formed the
denominator, were collected as part of a study on vac-
cine coverage conducted during the same vaccination
program.'4 These data were taken from forms completed
for each vaccinated individual.
We processed the data using Epilnfo software (ver-

sion 5.Olb, US Centers for Disease Control and Preven-
tion, Atlanta). The incidents were categorized according
to the variables available in ESPRI, and the incidence
rates were calculated on the basis of these cases.

RESULTS

During the study period 1 198 751 individuals were
vaccinated.'4 Three different vaccines were used: most
(96%) were Polysaccharide Meningococcal A and C
Vaccine (Pasteur Merieux, Lyons, France), and the re-
maining 4% were either Mencevax AC (SmithKline
Beecham Pharma Inc., Oakville, Ont.) or Meningococ-
cal Polysaccharide Vaccine (Groups A, C, Y and W- 135
Combined), Menomune (Connaught Laboratories Lim-
ited, Willowdale, Ont.).

ADVERSE EVENTS

An analysis of all the adverse events temporally asso-
ciated with the vaccines is available.'" A total of 1 18 se-
vere adverse events met our criteria for inclusion after
validation of the reports (Table 2). Allergic reactions
were the most frequent, at a rate of 9.2 per 100 000
doses administered. Few anaphylactic and neurologic re-
actions were observed (0.1 and 0.5 per 100 000 doses re-
spectively). One severe reaction did not fit into any of
the predefined categories. No cases of encephalopathy,
meningitis or encephalitis were reported.

Most (90.7% [107/1181) of the vaccine recipients
with an adverse reaction recovered completely. Informa-
tion on outcome was not available for the remaining 11
and could not be obtained at the time of validation.

Reports for 10 of the 1 18 recipients did not include
hospital admission data. Of the remaining 108 recipients
6 had been taken to hospital. All but one, who stayed 24
hours, left hospital the same day. All recovered com-
pletely.

Allergic reaction

Of the 110 allergic reactions 3 occurred in recipients
who had received at least one other vaccine at the same
time as the meningococcal vaccine.

The time lapse between vaccination and allergic reac-
tion was within 20 minutes for 24%, within 30 minutes
for 35% and within an hour for 51%.

Anaphylactic reaction

The one case of anaphylaxis occurred in a 12-year-old
girl 30 minutes after vaccination. She presented with
bronchospasm, dyspnea and decreased blood pressure de-
spite two doses of adrenalin. She recovered completely.

Reaction
w0. vi - wvera ffpr 4iUw wUUi

events doses of vaccine

Allergic 110 9.2

Anaphylactic 1 0.1
Neurologic
Anesthesia/paresthesia 3- 0.3

Convulsions 3 0.3

Total 6 0.5

Serious or unusual eventt 1 0.1

Total 118 9.8
*The total number of doses was 1 198 751.
tThis event did hot fit into any of the predefined categries suggested by the Laboratory
Centre for Disease Control'2 but was of medical interest.
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Neurologic reaction

Of the six neurologic events three cases of anesthe-
sia/paresthesia, without associated motor problems, oc-
curred in recipients 10 to 16 years old. The reaction oc-
curred within 3 to 8 hours after vaccination. All three
patients recovered completely.

Three cases of convulsions were reported. Two corre-
sponded to febrile convulsions and occurred in children
4 years of age or less. The third, in a 19-year-old man,
was apparently related to a vasovagal reaction that oc-
curred 10 minutes after vaccination and lasted 20 to 30
seconds. Although we were not able to make a final di-
agnosis from the available information, this third recipi-
ent apparently experienced a similar episode a year ear-
lier when given another vaccine.

Serious or unusual event

The one case that did not fit into any of the prede-
fined categories involved a 16-year-old girl who pre-
sented with leg pain 3 days after vaccination and limped
for 3 1/2 months. She also had transient urticaria 1 hour
after vaccination that recurred 9 days later. The urticaria
disappeared promptly with antihistamine treatment. No
laboratory tests were done, and the girl recovered com-
pletely.

DISCUSSION

We found very few cases of severe adverse reactions
to meningococcal vaccines. Over one million people
were included in our study, a sample nine times larger
than any other study of this kind.

Our study had certain limitations. It was conducted in
the context of intervention rather than research. No par-
allel surveillance system was set up during the study pe-
riod. The definitions of allergic and anaphylactic reac-
tions were modified in the middle of the program;
however, we do not believe we missed any incidents be-
fore the modified definitions were distributed because
we were using the initial, more general definitions. As
well, validation of all reports with the use of the modi-
fied, more specific definitions ensured uniformity of all
reported cases.

- The incidence rates observed during our study were
relatively lower than those reported during other mass
vaccination programs.2- Some caution is required in
comparing bur rates with those previously reported be-
cause the recipients, the vaccines and the study designs
differed. Hood and Edwards6 found an incidence rate for
paresthesia of 44 per 100 000 doses of vaccine. Media
announcements were used in the collection of their sur-
veillance data, and most of their reports were not vali-

dated. In our study only three cases of anesthesia/pares-
thesia were reported, and, as Hood and Edwards found,
no sequelae were linked to these incidents. The inci-
dence rate for convulsions reported in a study by Novelli
and associates2 was higher than our rate. However, they
used an active case-finding system and their sample was
younger than ours (aged 3 months to 12 years). Interest-
ingly, they found no reports of convulsions when the
vaccine dose was cut in half (to 0.25 mL). Peltola and as-
sociates3 reported an allergic reaction rate a little higher
than ours. Anaphylaxis was reported in only one previ-
ous study,' at a rate 22 times higher than ours (2.2 v. 0.1
per 100 000 doses). It is possible that our rates were
lower because we used definitions of allergic and ana-
phylactic reactions that were more specific than those of
LCDC. However, the surveillance definitions used in the
other studies were not provided.

Reporting delay was taken into consideration: 7
months after the end of the mass vaccination program,
only one new case (anesthesia/paresthesia) was reported,
with complete recovery.

The reliability of incidence rates of adverse events de-
pends in part on the accuracy of the numerator and de-
nominator. With respect to the numerator, we believe
that the knowledge and wide use of the passive surveil-
lance program and its ESPRI register since 1990, the cir-
cumstances in which the mass vaccination program took
place and the information sent to the public health units
on the importance of monitoring adverse events all con-
tributed to stimulate the reporting of adverse events. As
a result, those involved in the vaccination program were
sufficiently aware of the surveillance system, and any se-
rious adverse event or outcome would have likely been
reported. As for the denominator, we used the number
of individuals vaccinated instead of the amount of vac-
cine distributed in order to give a more realistic picture.

CONCLUSION

We found relatively low rates of severe adverse
events, most reactions being allergic in nature. None of
the events resulted in serious outcome or death. Our
findings confirm the safety of meningococcal vaccines
when used in a mass vaccination program. Also, our
study demonstrates the importance and utility of an ex-
isting surveillance system in determining the incidence
of adverse events temporally associated with a vaccine
used in a mass vaccination program.
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Sante et des Services sociaux du Quebec, Quebec City, for reviewing an
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