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Abstract

We reviewed all vaccine adverse events (VAE) notified in a middle-sized Brazilian city (n= 247) to the National Immunisation Program
between January 1999 and December 2001. Vaccine doses used in that period were considered for rate estimates. Aspects of the surveillance
s tion of VAE
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ystem (SS) and their influences on collected data were considered, searching for contributions of local data analysis to investiga
nd to the monitoring of vaccine safety. Notification rates in our study were higher when compared to national data. Changes in the
attern were observed following vaccination campaign periods. An increase in aseptic meningitis cases temporally associated to y
accine was detected. The analysis of local data provided information unperceived in national consolidated data. Through this a
etected: events related to application technique and handling; people’s perception changes on VAE; and the local SS’s ability t
ypothesis. We suggested changes to the notification form regarding data entry criteria and analysis.
2005 Elsevier Ltd. All rights reserved.
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. Introduction

Vaccine adverse events (VAE) are a growing concern in
ecision-making processes regarding vaccine use in individ-
als and populations. The fast identification and investiga-

ion of VAE is important so that a clear and scientifically
upported response can be offered to the population[1,2].
vailable data on reactogenicity of vaccines currently used

n public health are sparse due to the low incidence of cases
nd to limitation of the VAE surveillance systems[1,2], mak-

ng it difficult to identify events and raise hypothesis[3]. In
pite of its limitations, this passive surveillance system is
mportant as an ongoing awareness system for events gen-
inely caused by vaccines and for false alarms that could
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interfere in the general public acceptance of vaccination
ditional clinical and epidemiological investigations are
quently necessary to clarify hypothesis raised by surveill
data[4–7].

In Brazil, the VAE passive surveillance system is
ordinated by the National Immunisation Program (PNI),
are generated at local levels by vaccination units and reco
in standard forms for notification of suspected cases[8].

The analysis of local data collected in a middle-si
city—approximately 500,000 inhabitants—with well str
tured vaccine and surveillance programs may provide i
mation relevant to the functioning of the surveillance sys
impossible to detect in consolidated data at national l
The aim of this study is to contribute to the understan
of the kind of information that can be obtained by a V
passive surveillance system, highlighting the limitations
possibilities of local data analysis. The local system’s fu
tionality and ability to detect VAE, as well as the possibi
of answering questions and raising hypothesis are discu
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2. Materials and method

A cross-sectional study was performed based on VAE
notified cases recorded by public and private vaccination
units in the city of Juiz de Fora, Brazil, from January
1999 to December 2001. The totals of doses administered
in vaccination campaigns, as well as the campaigns dates,
were collected in a record keeping book and served as de-
nominators for calculating notification rates. We analysed
all the variables available in the PNI notification forms,
considering data quality, as well as the characteristics of
the forms used, methodologic issues and service practice.
The frequency and distribution of locally notified VAE was
compared with data from the whole country released by
PNI.

3. Results

Of 247 notification forms for the period, 19 were excluded
from analysis due to double notification (12 cases), VAE from
1998 (2 cases), non-VAE (5 cases). Half of the notifications
analysed were made in 2001 and 72.0% of total notification
involved diphteria toxoid – tetanus toxoid – pertussis (DTP),
y oid
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Table 2
Distribution of VAE per vaccine and age

Vaccinea Year of age

<1 1–5 5–15 15–59 >60

BCG N 17 1 3 3 –
% 26.6 2.7 14.3 4.8 –

DPT N 35 22 1 – –
% 54.7 59.5 4.8 – –

Tetanus–diphteria N – – – 10 7
% – – – 15.9 33.3

Yellow fever N 1 3 9 31 3
% 1.6 8.1 42.9 49.2 14.3

Measles N 2 – – – –
% 3.1 – – – –

MMR N – 5 – 1 –
% – 13.5 – 1.6 –

Measles–rubella N – 1 3 8 –
% – 2.7 14.3 12.7 –

Influenza N – – – 1 6
% – – – 1.6 28.6

Other vaccines N 9 5 – – –
% 14.0 13.5 – – –

Total 64 37 21 63 21

Juiz de Fora-MG, 1999–2001.
a The vaccine related to the VAE was informed in 206 cases.

All over the period studied, BCG vaccine presented the
highest notification rate per applied doses (Table 3), although
in a decreasing trend. The rate of DTP-related VAE was
higher than all others in 2001. The rates significantly in-
creased in 2001 for YF vaccine following a regional mass
vaccination campaign, and for the measles–rubella vaccine,
which was object of a nation-wide vaccination campaign that
year. Global notification rates obtained in local data analysis

T
F

V Total

2001

% N % N %

D 20.4 27 24.3 60 26.3
Y 3.7 46 41.4 52 22.8
B 24.1 8 7.2 34 14.9
T 13 4 3.6 17 7.5
M 3.7 10 9 12 5.3
I 1.9 6 5.4 7 3.1
M 3.7 2 1.8 7 3.1
P 7.4 – 4 1.8
H 1.9 2 1.8 3 1.3
O 1.9 1 0.9 3 1.3
R 1.9 1 0.9 3 1.3
M 1 0.9 3 1.3
H – 1 0.4
M 1

T 1 0.0

J

ellow fever (YF), BCG, and diphteria toxoid – tetanus tox
dT) vaccines (Table 1). In 2001, YF vaccine was involve
n 41.0% of VAE, largely outnumbering DTP and BCG v
ines. 56.1% of all notifications involved female subje
9.0% were male subjects, and in 4.8% gender was n

ormed. The highest proportion of VAE occurred in child
nder one year old (31.1%) and in the 15–59 year-old g
30.5%) (Table 2). 56.4% of VAE in children under 5 yea
ld were attributed to DTP vaccine, whereas in individ
ged 5 years or more, 47.6% of VAE involved YF vaccin

able 1
requency of VAE per vaccine and year of notification

accine Year of notification

1999 2000

N % N

PT 22 34.9 11
ellow fever 4 6.3 2
CG 13 206 13
etanus–diphteria 6 9.5 7
easles–rubella – 2

nfluenza 1 1.6 1
MR 3 4.8 2
neumococcus – 4
epatitis B – 1
ral polio (Sabin) 1 1.6 1
abies 1 1.6 1
easles 2 3.2 –
aemophilus 1 1.6 –
issed 9 14.3 9

otal 63 100.0 54

uiz de Fora-MG, 1999–2001.
6.7 4 3.6 22 9.6

00.0 111 100.0 228 10
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Table 3
VAE notification rates per 100,000 doses in Juiz de Fora (JF) (1999–2001)
and in Brazil (PNI)a (2000–2002)

1999 JF 2000 JF 2001 JF 1999–2001 JF PNIa

BCG 110.7 91.7 53.5 83.3 4.4
DPT 60.3 31 71.6 54.7 10.7
MMR 34.3 18.8 22.4 24.7 14.1b

Rabies 21.2 21.5 22.9 21.9 4.7
Measles–rubella – 7.2 16.2 13.5 c

Measles 31.5 – 14.8 13.4 c

Yellow fever 9.2 3.1 13.4 11.5 0.6
Tetanus–diphteria 6.5 10.1 7.8 7.5 0.6
Influenza 3.4 2.5 15.5 6.2 c

Hepatitis B – 2.7 1.3 1.3 0.2
Oral polio 0.9 0.9 0.9 0.9 c

a National Immunization Program.
b Estimated rate, MMR vaccination campaign Rio de Janeiro, 1996.
c Data not available.

were higher than those found from PNI data. BCG-related
VAE showed the higher discrepancy in notification rates: al-
most 20 times higher in Juiz de Fora where it ranked first,
whereas for the whole country it ranked fourth. Proportions
of VAE per vaccine in each age group revealed some im-
portant differences. In children under one year of age (data
not shown) the proportion of BCG-related VAE was four
times higher in local data analysis when compared to na-
tional data (32.8% and 8.4%, respectively). In children in the
1–4 years group the proportion of measles-mumps-rubella
(MMR) vaccine related VAE was two times higher in PNI
data when compared to local data (27.4% and 13.5%, re-
spectively). In the 15–49 years group the proportion of VAE
associated with YF vaccination was five times higher in local
than in national data (50.8% and 10.5%, respectively). On
the other hand, in this same age group the proportion of dT-
related VAE was three times higher at national than at local
level.

Local adverse reactions comprised most adverse events
related to BCG – lymphadenopathy, local abcess and ul-
cer –, DTP and dT vaccines – pain at injection site.
The vaccines mainly related to systemic events were
DTP – fever, hypotonic-hipporesponsive episode (HHE),
convulsion and persistent crying – and YF vaccine
(fever, arthralgia and hypersensitivity) (Table 4). A few
r such
a tion
c

4

ears
o and
t ver-
a nsis-
t CG
a ong

Table 4
Characteristics of VAE notified in Juiz de Fora, 1999–2001

N %

Local events 113
Abcess 25 22.1
Pain injection site 67 59.3
Limphadenopathy 37 32.7
Ulcer 9 8.0

Systemic events 157
Arthralgia/arthritis 11 7.0
Persistent crying 16 10.2
Afebrile convulsion 6 3.8
Febrile convulsion 13 8.3
HHE 30 19.1
Fever 110 70.1
Hypersensitivity 21 13.4
Parestesias 5 3.2
Parotiditis 7 4.5

infants (younger than one year) and young adults for YF
vaccine-related VAE.

Specific notification rates per vaccine based on local data
were higher, possibly due to differences both in the numerator
(number of VAE) and the denominator (number of applied
doses). It is possible that there was an actual difference in
VAE frequency or a higher sensitivity in the local system
for detecting VAE, including differences in adopted criteria
for diagnosing and recording cases. In fact, the proportional
distribution of signs and symptoms suggested that less serious
cases were notified in Juiz de Fora. Besides, the number of
applied doses in the whole country is expected to be less
accurate than in a middle-sized city.

Differences in patterns of detection/notification and in es-
timation of number of doses may not fully explain the huge
discrepancy between the notification rates of BCG-related
VAE obtained in nation-wide and Juiz de Fora data sets.
In Juiz de Fora, VAE were concentrated in few vaccina-
tion units, which might indicate technical problems regarding
BCG handling. In fact, the steady decrease of cases coin-
cided with the training of new teams in BCG handling tech-
niques.

Non-specific signs and symptoms such as fever and con-
vulsion may have contributed to the higher frequency of DTP-
related VAE reported in Juiz de Fora. That is highlighted by
t in
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are events were reported with unusual frequency,
s aseptic meningitis associated to the YF vaccina
ampaign.

. Discussion

The period analysed by this study were the first three y
f implementation of the PNI’s VAE Surveillance system

he results depicted a few problems of this process. O
ll, data obtained in both local and national data are co

ent regarding vaccines with high reactogenicity (DTP, B
nd MMR) and regarding the higher VAE frequency am
he fact that HHE made up the highest proportion of VAE
hildren younger than 1 year in PNI data. The higher D
elated HHE frequency observed in Juiz de Fora – 26
ersus 3.3% in VAERS (Vaccine Adverse Event Repor
ystem, CDC, USA) data[10] – can be partly explained b

he previous occurrence of DPT-related VAE among H
ases and the greater availability of DPaT vaccine (ace
ertussis) in the USA, where 84.4% of people who develo
HE had future doses suspended, compared to only 4

n Juiz de Fora. Besides, less specific events, such as
ossibly related to other vaccines simultaneously taken
ral poliovirus and hepatitis B vaccines), could be attrib

o DTP.
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MMR, measles–rubella, influenza, and YF vaccines had
relatively higher VAE notification rates during vaccination
campaign periods. Different from the other vaccines, mass
vaccination campaign against yellow fever in 2001 was con-
ducted only in State of Minas Gerais, probably explaining
part of the higher apparent reactogenicity of that vaccine in
Juiz de Fora, compared to the whole country. The relatively
high frequency of MMR and measles–rubella vaccines re-
lated VAE was associated to a vaccination campaign in young
women, but still the proportion of parotitis was higher than
that observed in Rio de Janeiro campaign. The perception
of VAE during mass vaccination campaigns can be altered
by its concentration in a short period of time, by the height-
ened awareness by vaccinees and healthcare workers or by
a temporal association with simultaneous outbreaks of other
diseases.

The unusual record, not detected at the national level, of
aseptic meningitis associated to YF vaccination was inves-
tigated by the Juiz de Fora’s local Health Secretariat, using
morbidity data to widen the ascertainment of cases. The in-
vestigation was limited by lack of laboratory resources, inac-
curacy of data on doses applied by epidemiological week
and of vaccine application date. Besides, the date of the
beginning of VAE’s symptoms, essential to accurately de-
termine the time interval was not part of the notification
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to how the forms should be filled and how data should be
analysed, as well as global efforts to better define cases[9],
inaccuracies are still found, reflecting difficulties in managing
syndromes like HHE. For this and other cases, the recording
of signs and symptoms rather than previously defined syn-
dromes would allow healthcare workers who fill the forms,
to deal with variations and incomplete or inconclusive cases
without being forced to make a decision. Recording data by
signs and symptoms might improve data analysis and com-
parability.

It may also be difficult to determine the level of seriousness
of VAE, and that may affect the ability to compare data from
different areas. Symptoms like fever, specially in infants, may
be hard to evaluate as to their clinical meaning and to their
relevance for VAE surveillance.

Aseptic meningitis cases linked to YF vaccine are an ex-
ample of the potential and risks to data analysis at local level.
On the one hand, the system was able to detect the concentra-
tion of cases in time and space, even using another database
(morbidity database), but on the other it did not complete
the investigation. As a result, the relation between that VAE
and the YF vaccine is still unclear. In that sense, the revi-
sion of cases and data analysis stimulated the improvement
of the local system, seeking to arrange data to perform case
control or case series studies. The feedback to the system
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nd hypothesis investigation in case-control or case s
tudies.

The investigation of possible VAE outbreaks, even if s
orted or conducted by the central level, depends main

he ability to detect and analyse data locally. Consolid
ata for states and the whole country may reveal the o
ence of rare events or distribution patterns of events
oint to differences between vaccine lots. The analys
uch data may not be of use to identify VAE related to fa
n handling, maintaining and applying vaccines, since
ffects are diluted in consolidated data. Besides, inform
enerated by analysis at the central level may not arri

he local level with the needed detail and swiftness to a
ecision making. In a middle-sized city like Juiz de Fora
pidemiological surveillance team is familiar with the v
ination units, their characteristics and professionals, w
ontributes to a faster understanding of events, as wel
ore timely intervention.
Additional analysis comparing national data and ana

hat are not part of routine surveillance allowed us to retr
nformation relevant not only for the city but also to cen
tate and national levels. Without local data analysis, th
ection of and approach to possible VAE outbreaks may n
imely to prevent exposure of individuals to real risks and
o misconceptions about the immunisation program. M
ver, local data analysis may provide more effective feed
o improve data quality. It seems that local and nation-w
ata analysis are complementary.

Deficiencies in the formulation of notification forms as
001 were corrected by PNI. In spite of PNI guideline
f information processed at higher levels, in spite of b
ecognised as part of surveillance activities, has not been
mplemented. Local initiatives such as the one describ
his article may contribute to the improvement, by state
ederal levels, of this element of the system.
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