
208 THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 8, NO.5, 1995

Adverse reactions after measles vaccination in India
D. K. SOOD, S. KUMAR, S. SINGH, J. SOKHEY

ABSTRACT
Background. One hundred and sixty million doses of

measles vaccine have been used since the Expanded
Programme of Immunization began in 1985. Mild-to-
moderate vaccine reactions are not infrequent and are
accepted by parents but occasionally severe reactions and
even death occur. We studied these severe reactions.

Methods. From 1986 to 1994, 1762 batches of measles
vaccine were tested and found to be satisfactory by the
World Health Organization criteria. These were released
for mass immunization.

Results. After 40 reported incidents of severe reactions
or deaths in the field, 59 intact samples of vaccine produced
by different manufacturers were tested and found to be
safe, i.e. they were not toxic and were sterile. However, on
testing reconstituted or used vials a few were found to be
toxic and many were unsterile. Reactions occurred in 115
vaccinees resulting in death of 79 children. These reactions
were characterized by high fever, vomiting and profuse
watery diarrhoea resulting in death within 24 hours.

Conclusions. Reactions to the vaccines were more likely
to be related to the toxic shock syndrome due to the use
of unsterile syringes and needles and perhaps the use of
reconstituted vaccines beyond their specified time for
administration resulting in contamination.
Natl Med J India 1995;8:208-10

INTRODUCTION
The efficacy and safety of a vaccine must be established
before mass immunization. However, just as no vaccine is
completely effective, none is entirely safe. In 1980, a study
on the safety and efficacy of measles vaccination in India
was conducted in collaboration with 21 medical colleges.t-'
During this study 0.1 million doses of the vaccine were used
and no untoward reactions were reported, suggesting that
the vaccine had attained acceptable levels of safety. It was
also effective as the results of 3000 paired serum samples
tested for measles-specific antibodies indicated a sero-
conversion rate of 84%.

In 1985 the measles vaccine was added to the Expanded
Programme of Immunization (EPI). Since then more than
100 million doses of measles vaccine have been used in
the country. Mild-to-moderate reactions are frequently
experienced and are usually accepted by parents. >--9

However, it was rumoured that some severe reactions and
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a few deaths linked to the use of vaccine had taken place
which would hinder the progress of the immunization
programme. We investigated if these adverse reactions had
indeed occurred, what were the likely causes and if they
could be prevented.

MATERIALS AND METHODS
The study was carried out over a period of nine years
(1986-94) in nine different States of India.

Selection of samples
Before release of the measles vaccine for immunization,
random samples from all the batches were referred to this
laboratory for testing by the Drugs Control Administration
or by the Medical Stores Depots under the Drugs and
Cosmetics Act, 1940 and Rules thereunder. The samples
were also subjected to tests of potency, stability, identity,
abnormal toxicity and sterility in accordance with the 1988
World Health Organization (WHO) requirements. \0

The vaccines fulfilling these requirements were declared
to be of 'standard' quality and then released. A total of
1762 batches of measles vaccine produced by different
manufacturers were used. From each batch 15 vials were
randomly selected and tested before being used for mass
immunization.

Recall procedures
This was categorized in two ways. First, whenever there
was a break in the cold chain, samples were withdrawn and
referred to this laboratory for cold chain monitoring and
tested for potency. Secondly, whenever there was a report
of vaccine reaction or death in the field following immuniza-
tion, the vaccine vial containing the residual vaccine along
with an intact vial from the same batch were tested for
sterility and toxicity. A complete clinical history was also
provided.

Tests for toxicity
One human dose of each vaccine (seven separate doses) was
injected intraperitoneally into five healthy mice (body-
weight: 17-22 g) and 2 healthy guinea pigs (body-weight:
25{}-350 g). The preparation passed the test if none of the
animals showed signs of ill health in seven days following
the injection. If one of the animals died or showed signs
of ill health, the test was repeated. The preparation was
considered safe if none of the animals in the second group
died or showed signs of ill health in the time interval
specified.
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Tests for sterility
These included tests for aerobic and anaerobic bacteria and
for fungi using direct inoculation in thioglycollate media
and a soyabean-casein digest medium. The containers were
incubated at 30-35°C and 22°C for 14 days for aerobic,
anaerobic and mycotic sterility. Simultaneously, standard
strains of Staphylococcus aureus and Bacillus vulgatus and
Candida albicans were kept as positive controls to check the
growth-promoting properties of the medium.

If no growth was found, the preparation was considered
to have passed the test for sterility. If there was microbial
growth in the test sample, the organism was isolated and
identified.

The effect of contaminants
S. aureus and diphtheroids were the main contaminants
isolated from the reconstituted or used vials recalled from
the field after a reaction was reported. We studied their
contribution to the toxicity of the vaccine by adding these
organisms to freshly reconstituted measles vaccine and hold-
ing the mixture for 72 hours each at 4°C, room temperature,
37°C and 45 °C before the procedure.

RESULTS

Intact vaccine quality according to manufacturer
All intact vials from different batches, which were supposed
to have caused reactions or death, were found to be satis-
factory (Table I). However, in some of the samples where
a small quantity of reconstituted vaccine was available, it
appeared turbid on physical examination and was unsterile
but not toxic.

Vaccine quality according to State and organisms grown
Toxicity tests were negative for vaccine vials obtained from
all the States except for a lone sample from Punjab in which
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TABLEI. Quality of intact vaccines belonging to different
manufacturers tested before and after vaccine reaction

Manufacturer Number Number Number Quality
of samples of samples of

tested tested incidents of
before after vaccine

release of reaction reaction
vaccine

86 10 8 Standard

120 21 10 Standard

160 5 5 Standard

14 4 2 Standard

1382 19 15 Standard

1762 59 40

Smith Kline,
Belgium'

Institute
Merieux,
France'

Evans Med,
UK'

Institute of
Immunology,
Yugoslavia+

Serum Institute
ofindia,
Pune+

Total

• Vaccine was manufactured using chick-embryo fibroblast cultures as substrate
+ Vaccine was manufactured using human diploid cell (MRC-5) as substrate
Standard meets WHO and Indian Pharmacopaeia requirements of quality

the small quantity of residual reconstituted vaccine appeared
turbid. The others were non-toxic. A wide variety of
organisms were grown from these samples (Table II).

Reactions
These generally consisted of high fever (103-104 OF)
immediately after vaccination followed by severe watery
diarrhoea resulting in dehydration and death (Table III).

TABLEII. Results of toxicity and sterility tests conducted on reconstituted or used measles vaccine
recalled from the field after adverse reactions

State Date of testing
Toxicity Sterility

Gujarat March 1986 Passed Unsterile
Uttar Pradesh July 1986 Not done Unsterile

Punjab August 1986 Failed Unsterile
Haryana July 1987 Passed Unsterile

Kerala August 1987 Passed Unsterile
Andhra Pradesh August 1987 Not done Unsterile
Andhra Pradesh October 1987 Not done Unsterile
Andhra Pradesh October 1987 Not done Sterile
Uttar Pradesh November 1987 Passed Sterile
Maharashtra August 1988 Passed Sterile
Gujarat August 1988 Passed Not done
Rajasthan September 1988 <, Passed Not done

Maharashtra November 1988 Passed Sterile
Himachal Pradesh June 1989 Passed Not done

Tests
Organism grown

Bacillus sp.
Vial A: S. intermedium
Vial B: Bacillus sp.
Pseudomonas, Candida'
Vial A: S. aureus and diphtheroids
Vial B: S. aureus and Pseudomonas sp.
l1-haemolytic Streptococci
Candida krussei
e-haemolytic Streptococci

Physical examination showed fungal
contamination
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Year

TABLEIII. Symptoms of severe adverse reactions after measles vaccination

SymptomsNumber of
incidents

Adverse
reactions

Fever Vomiting Shock No
information

Death Diarrhoea Rash Convulsions

1986 5 28 14 25 25 24

1987 7 28 19 25 15 15

1988 8 33 20 29 26 26

1989 I I I I I I
1990 6 16 15 16 16 16

1991 4 5 5 5 5 5

1992 I I I I I
1993 5 3 2 3 3 3

1994 3 3

Total 40 115 79 105 92 91

2
I
1

2
3

3
2

3
4

5
3

105 5

The largest number of deaths occurred during the period
1986-90 and the numbers declined markedly later.

DISCUSSION
Vaccine-induced reactions such as fever and skin rashes are
usually mild, relatively common and temporary. Only one
in every ten million vaccines'v-" causes adverse reactions
like multiple sclerosis and subacute sclerosing panence-
phalitis. The benefits of immunization vastly outweigh the
risks of these rare but serious vaccine-induced events.

However, there are certain situations where vaccination
is contraindicated or should be delayed as in patients who
have fever, are immunosuppressed, are allergic to eggs or
are pregnant. It is also contraindicated where immuno-
globulins or other blood products have been administered
recently .15.16 Some of the reactions after the use of measles
vaccine are due to allergy to egg proteins. However, the
measles vaccines used in the incidents described in this report
were prepared using chick-embryo fibroblast cultures or
human diploid cells (MRC-5). So it is unlikely that egg
protein had a role in these reactions.

In all the reported cases of vaccine reaction, there was
high grade fever of abrupt onset, vomiting and profuse
watery diarrhoea a few hours after immunization resulting
in death within 24 hours. Some authors have attributed the
cause of these deaths to the toxic shock syndrome due to
contamination with S. aureus and the reactions that we
encountered were very similar .17-21 There have been
17 reported incidents of single cases or clusters of cases of
toxic shock syndrome following measles immunization
during 1985-88, in which vomiting and diarrhoea occurred.P
These symptoms were probably the result of using unsterile
syringes and needles, or possibly using reconstituted vaccine
beyond the time specified on the label for efficacy and safety .
Our studies in experimental animals did not provide any
insight into the possible cause of the vaccine reactions.
Although measles vaccines produced by different manu-
facturers are safe and effective., severe reactions do
occasionally occur. We feel these are probably due to
inadequate care taken in administration rather than any fault
with vaccine preparation.
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