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Introd tion
The World Health Organization rec-

ommends the use of Bacillus Calmette-
Guerin (BCG) vaccine in developing
countries where the incidence of tubercu-
losis is high, even though the vaccine's
effectiveness is variable.1-4

Lotte et al. point out that there are
few data concerning complications related
to the vaccine in developing countries;
thus, estimating global rates of vaccine-
induced complications remains proble-
matic.5 Outbreaks of BCG vaccination
complications such as lymphadenitis and
abscesses are uncommon,3 although sev-
eral outbreaks have been reported from
various countries worldwide.6-8

The objectives of this study were to
assess the risk ofcomplications (lymphad-
enitis and/or abscesses) related to the vac-
cine among rural Haitian children and to
evaluate whether this risk had increased
between January 1986 and March 1991, as
theorized by local clinicians.

Methods
The studywas conducted at the Hos-

pital Albert Schweitzer, located in the Ar-
tibonite Valley of rural Haiti. The hospital
is the major provider of medical care to a
district population of approximately
190 000 persons. The hospital's Commu-
nity Health Department routinely vacci-
nates children within its district with BCG
shortly after birth (or later if not vacci-
nated previously). Vaccination is per-
formed by "vaccination teams" whose
sole responsibility is the vaccination pro-
gram. These teams travel throughout the
district to bring the vaccination program
to remote, rural populations. Hospital
staff had observed an apparent increase in
complications related to the vaccine be-
ginning in early 1990.

All in-district children (birth through
5 years of age) who experienced compli-
cations related to BCG vaccination and
who were treated at the Hospital Albert
Schweitzer from January 1986 through
March 1991 were identified by review of
the hospital's discharge summary cards
and patients' medical records. A case of
complications related to the vaccine was

defined as any child who was immunized
within the past 4 months and who pre-
sented with right axillary and/or supracla-
vicular lymphadenitis of at least 2 cm in
diameter with or without an abscess.

The approximate proportion of chil-
dren with BCG-related complications was
estimated by relating the number of cases
of vaccine-related complications identi-
fied within a specific time period to the
number of children vaccinated during that
time period. This approach was used be-
cause the available data did not allow fol-
low-up of specific cohorts of vaccinated
children. The number of children vacci-
nated per quarter remained relatively sta-
ble over the study period.

The BCG vaccine lot numbers for
1990 and 1991 were available from the
Haitian government physician in charge of
distributing vaccines. These lot numbers
were Pasteur (Paris, France) R 5523 (for
most of 1990) and E 5174 (for most of the
first quarter of 1991).

Results
Seventy-seven cases of BCG-related

complications were identified among in-
district residents. Table 1 shows the num-
ber and percentage of children with vac-
cine-related complications by age at
vaccination, age at diagnosis, and time pe-
riod. The percentage of vaccinated chil-
dren with BCG-related complications in-
creased from 0.017% in 1986 to 0.91% in
1990 and 2.2% in January through March
1991. No vaccine-related complications
were identified among the approximately
1400 immunized children aged 1 through 5
years.

For 1990, 20 of the identified cases
were boys and 21 were girls. Eleven of the
41 cases were diagnosed in the first quar-
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ter of 1990; the corresponding numbers for
the second, third, and fourth quarters of
1990 were 18, 4, and 8. Nineteen infants
(46%) presentedwith abscesses that either
drained spontaneously or required surgi-
cal drainage.

From January through March 1991,
21 of the 33 identified cases were boys and
12 were girls. Twelve infants (36%) pre-
sented with abscesses.

All of the cases of complications re-
lated to the BCG vaccine were diagnosed
between 8 days and 4 months after vacci-
nation. Upon examination, large right ax-
illary nodes were found, frequently asso-
ciated with fever and/or abscesses that
required drainage or that spontaneously
drained. (The vaccine was given intrader-
maLly over the right deltoid.) Only a few of
the abscesses were cultured; two were re-
ported positive forMycobactenm bovzs.
One child was diagnosed with supracla-
vicular nodes. As a rule, all affected in-
fants received oral isoniazid for 3 to 6
months after diagnosis.

The relative proportion of children
with BCG-related complications for 1990,
as compared with the proportion for 1986
through 1989, was 54; the comparable rel-
ative proportion for January through
March 1991 was 133.

Discussion
Impropervaccination technique, route

of vaccination, and dosage and storage of
the vaccines were unlikely causes of the in-
creaSed risk ofcomplications.59-11 The hos-
pital follows the manufacturers' recommen-
dations concerning vaccine refrigeration
during storage and transport. Although the
BCG vaccine is distributed by the Haitian
govenmment, UNICEF consultants oversee

storage and distribution. Disposable, single
1-mm syringeswere used to prevent dosage
errors. All immunization technicians had
worked at Hospital Albert Schweitzer for at
least 2 years prior to the start of the out-
break. In addition, the cases did not cluster
at any immunization post. On the basis of
the hospital records, complications at the
vaccination site itselfwere reported for only
one chfld between January 1990 and March
1991, attestingtothe skillsofthevaccination
technicians. In rural Haiti, axillary and/or
supraclarvicuar Iymphadenitis is rare unless
associated with vaccination, trauma, or ex-
treme malnutrition (B. Bonnlander, written
communication, August 1992).

One possible source of error war-
rants discussion. It is likely that the num-
ber of cases of BCG-related complica-
tions were underreported because the
long travel distances to the Hospital Al-
bert Schweitzer make it difficult for par-
ents to bring their children to the hospital,
particularly if the child's condition is re-
garded as non-life threatening. Differen-
tial underreporting of cases by time pe-
riod is an unlikely explanation for the
observed secular trend in risk, however,
because the magnitude of the increased
risk observed was large and because
identification of cases was determined
primarily by the individual family mem-
bers' ability to seek care at the hospital
and not on any particular awareness of
BCG-related complications among the
hospital's clinical staff.

The results strongly suggest that a
secular increase in the risk ofBCG-related
complications in Haiti began in 1990 and
continued through the first quarter of 1991
(the last period of observation). The prob-
able explanation for the increase was a
change in the vaccine strain or in the re-

actogenicity of the Pasteur strain. Unfor-
tunately, it was not possible to relate any
change in vaccine strain or lot number di-
rectly to the increased risk of complica-
tions related to the vaccine because Hos-
pital Albert Schweitzer does not routinely
record the lot number of BCG vaccines
used.

Praveen et al. were unable to identify
a single cause for the BCG-related com-
plications in Jamaica and attributed them
instead to an increased reactogenicity to
the Pasteur strain.7 Vaccine-associated
complications in Jamaica stopped after the
Pasteur BCG vaccine was discontinued.
Helmick et al. reported the occurrence of
vaccine-related complications in St. Lucia
in 1982 when a Connaught BCG vaccine
was used; these complications ceased af-
ter a change to a Glaxo vaccine in 1983.8

The study results confirmed the find-
ings ofDeSouza et al.12with respect to the
increased risk of BCG-related complica-
tions among infants less than 5 months old
compared with older children. In the pre-
sent study, 75% of all complications were
found in infants 1 to 4 months old.

Adverse reactions to vaccines may
jeopardize public acceptance of immuni-
zation programs. Thus, surveillance of
vaccine reactions is a key component of
these programs. Hospital Albert Sch-
weitzer's experience demonstrates the
importance of such surveillance, the iden-
tification of increased reactions through
surveillance, and the need to change the
vaccine strain. El
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Inrodudion
The purpose of this study was to de-

termine awareness of the alcohol labeling
law, exposure to the warning label,' and
beliefs about and memory for the risks
listed on the label, in groups of adoles-
cents sampled before and after enactment
of the legislation requiring the label. Ad-
olescents are studied because it is during
adolescence that health behaviors are be-
ing established and experimentation with
alcohol and other drugs first occurs.2

According to the health belief mod-
el,3,4 the warning label may be considered
as a cue to avoid alcohol. McGuire's com-
munication model5 provides a framework
for how the cue may lead to behavior
change. Because the second set of data
was collected 1 year after the label was
required to appear on alcoholic beverage
containers, we expected to find early
stages of behavior change-consisting of
increased awareness of the law, increased
exposure to and memory for the risks on
the label, small changes in beliefs, and lit-
tle change in alcohol use.

Methods

Sample
The subjects were 1211 12th grade

students surveyed during September
(n = 934) and October (n = 277) 1989,
just before the enactment ofwarning label
legislation on November 18, 1989, and
2006 12th grade students measured during
October 1990 (n = 1160), November 1990
(n = 698), December 1990 (n = 79), and
February 1991 (n = 69), after the legisla-
tion was enacted. (The postlegislation
sample is referred to as the fall 1990 sam-

ple even though 69 subjects were mea-
sured in February 1991.) All 27 public, pa-
rochial, and private (with more than 25
students in grade 12) schools in Marion
County, Indiana, were assessed in both
years. The pre- and postlegislation sam-
ples were independent; for both, class-
rooms ofstudentswere randomly selected
from each school. The samples were se-
lected to be probability samples ofMarion
County 12th grade students. The postleg-
islation sample is larger because more data
collection resources were available.

Measures
A questionnaire was used to measure

the variables of interest in this report.
Awareness, beliefs, and exposure mea-
sures had four response options ("Yes,
definitely," "Probably," "I don't think
so," and "No"). It was decided after the
1989 measurement to dichotomize these
items for analysis so that the "Yes, defi-
nitely" response equaled 1 and all other
responses equaled 0. Responses were di-
chotomized to simplify presentation of the
results and because most of the students
responded "Yes, definitely" or "Proba-
bly" to the beliefs questions. Four forms
were used in the 1990 data collection to
increase the number ofvariables available
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