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Measles in Chulalongkorn Hospital during an outbreak
in Bangkok in 1994: supporting data for second dose
of measles vaccination.
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during an outbreak in Bangkok in 1994: supporting data for second dose of

measles vaccination. Chula Med J 1997 Jan;41(1): 51-9

Objective  : To study children diagnosed as having measles which were treated at

Chulalongkorn Hospital

Design . Cross-sectional survey

Setting :  Department of Pediatrics, Faculty of Medicine, Chulalongkorn
University

Subjects . All children aged 0-15 years, diagnosed of having measles and treated

at Chulalongkorn Hospital from January to December 1994.

Main outcome measure : Age of the children, history of measles vacci'nation and
complications of the disease were recorded.

Results :  There were 183 children diagnosed as having measles. Eighty-nine
cases were boys and 94 cases were girls, with ages ranging from 5
months to 14 years. The majority were in the age ranges of 0-2 and
5-6 years. The number of patients in each age range decreased with

increasing age. Most cases occurred between January and April

‘Department of Pediatrics, Faculty of Medicine, Chulalongkorn University.
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Conclusion

Key words

Twenty-nine percent had prior measles vaccinations and the percentage
of vaccinated patients increased with age. One-third of the cases
developed complications, mainly pneumonia and diarrhea. Pneumonia
was more common in children younger than 4 years. There was no
mortality.

The results showed that the majority of children diagnosed of having
measles were in the ranges of 0-2 and 5-6 years, and the number of
patients decreased with increasing age. Measles vaccination should occur
in all Thai children and there should be consideration of giving the
vaccine before nine months of age in high-risk groups or during
outbreaks, but realizing the essence of proper vaccine transportation and
storage. Revaccination at 4-6 years of age will increase the receipt rate
of vaccination, decrease vaccine failure, and decrease disease outbreaks

which will lead to successful elimination of the disease.

Measles, Measles vaccine.

Reprint request : Thisyakorn U, Department of Pediatrics, Faculty of Medicine,

Chulalongkorn University, Bangkok 10330, Thailand.
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Measles is a leading cause of mortality and
morbidity among children in developing tropical
countries. Vaccination is the most effective and
cost-effective measure to control the disease.
Nationwide use of this vaccine results in reduction
of the reported cases of measles. In Thailand,
since 1984 measles vaccination has been routinely
recommended in 9-12 month old children(") and
vaccine coverage increased to 86.4 percent in
1993.(2)  However, outbreaks between 1984-
1994(3) remind us that a single measles vaccination
may not provide adequate protection, either due to
primary or secondary vaccine failures.(4) In the
United States of America, the Committee on
Infectious Diseases of the American Academy of
Pediatrics (AAP) and the Immunization Practices
Advisory Committee (ACIP) of the Centers for
Disease Control both recommended a routine two-
dose schedule of measles vaccine.(56) In 1992,
the extended programme of immunization (EPI) in
Thailand recommended the first dose of measles-
mumps-rubella (MMR) or measles vaccines to
be given to children at the age of nine to twelve
months and the second dose of MMR or rubella
vaccine at the age of twelve to sixteen years.(7)
At present, the schedule for the second dose is
being recommended for 4-6 year old children.(®)

This study of an outbreak of measles in
1994 was conducted to evaluate the patients’
demographic data, clinical course and history of
measles vaccination in hopes that the information

would confirm the appropriateness of the vaccine

schedule used at present.
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Patients and methods

Study design. The study was a cross-
sectional survey performed in all children 15 years
old or younger and who were diagnosed of having
measles and treated as inpatients or outpatients
at Chulalongkorn Hospital from January to
December 1994.

Criteria for diagnosis of measles. The
diagnosis included fever, Koplik spots, generalized
rash, starting from face to trunk and extremities
and one of the following: cough, nasal discharge
or conjunctival injection.

Measurements. Data collection included
age, sex, month of illness, need for hospitalization,
history of measles vaccination either from vaccina-
tion records or paternal interview, complications
and mortality.

Statistical Analysis. Descriptive data were
analyzed using mean, range and percentage.
Variables were compared by Chi-square test.
The level of significance was set at the p-value

of <0.05.

Results

From January to December 1994, 183
children with measles were studied. Of these, 89
were boys and 94 were girls, with ages ranging
from 5 months to 14 years. The highest occur-
rence of measles was at 0-1, 1-2 and 5-6 years age
(Figure 1). One-half of the cases were distributed
in the age range of 0-5 years and the number
declined with advancing age (Table 1). Consi-

dering cases within the first 5 years of life, 39.1
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Figure 1. Number of cases, classified by age.

Table 1. Number of cases,classified by age.

age (year) number of cases  percent (%)
0-5 92 50.3
5-10 56 30.6
10 - 15 35 19.1

and 25.2 percent were in the age ranges of 0-1
and 1-2 years, respectively, and this number also
declined with advancing age (Table 2). In 36
cases below one year of age, 28 of the children
were younger than 9 months.

More than eighty percent of the cases
occurred between January and April. Approxi-

mately one-fourth of the patients required hospi-

talization.

Table 2. Number of cases,classified by age at the

first 5 years of age.

age (year) number of cases  percent (%)
0-1 36 39.1
1-2 23 25.0
2-3 15 16.3
3-4 9 9.8
4-5 9 9.8

Twenty-nine percent of the patients
received prior measles vaccinations. Considering
the history of measles vaccination and the patients’
ages, 19.6, 37.5 and 40.1 percent of patients aged
0-5, 5-10 and 10-15 years, respectively, had been

vaccinated, and the percentage of vaccinated pa-
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tients increased with age (Table 3). In patients
aged 5 years or younger, the percentage of
vaccinated patients also increased with age

(Table 4).

Table 3. Number of cases, classified by age and

history of measles vaccination.

age total vaccinated
(year) number number %
0-5 92 18 19.6
5-10 56 21 37.5
10-15 35 14 40.0

Table 4. Number of cases, classified by age and
history of measles vaccination at the first

5 years of age.

age total vaccinated
number number %

0-9 mo 28 0 0
9-12 mo 8 1 12.5
1-2 yr 23 6 26.1
2-5yr 33 11 33.3

One-third of the patients developed
complications, including pneumonia (46), diar-
rhea (12), otitis media (4), and encephalitis(1).
Measles pneumonia was more common in
children below 4 years of age (p<0.05) (Table 5).

No mortalities occurred in this study.
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Table 5. Comparison between patients with or
without pneumonia and age younger or

older than 4 years.

Patients <4 yr >4 yr Total
With pneumonia 31 15 46
Without pneumonia 52 85 137
Total 83 100 183

p-value < significance level of 0.05,reject Ho

Discussion

In developing countries, infants and young
children are more susceptible to contract measles.
This may explain the finding of declining patient
numbers with advancing age. In this study, only
one half of the patients were younger than five
years. This data was similar to two other reports
of measles outbreaks in 1994,(51°) but different
from data studied before implementation of
nationwide measles vaccinations in 1984 in
which 92.4 percent of the patients were younger
than five years.'") The introduction of measles
vaccine in EPI for all 9-12 month old Thai
children in 1984 resulted in reducing the number
of measles cases in small children ten years later
when the vaccine coverage was almost ninety
percent. Interestingly, in our study there were a
large number of patients below one year of age and
most of them were younger than nine months, the
earliest EPI recommended age of measles vacci-

nation.
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Patients in this study included unvacci-
nated and vaccinated groups. This study showed
that the percentage of vaccinated patients in each
age group increased with age. This may reflect
antibody levels insufficient to prevent the disease,
especially in older vaccinees (secondary vaccine
failure). A study concluded that the lowest anti-
body level against measles occurred 4-5 years
after vaccination.('2) Moreover, primary vaccine
failure may also cause the disease in vaccinated
groups.

Our study and another report(® revealed
that approximately one-third of all cases developed
complications. These were different from the
report of Chotpitayasunondh et al. in which more
than 60 percent of patients, mostly small children,
developed complications.('") In most studies the
two most common complications were pneumonia
and diarrhea(®-'") and patients below 1-4 years
of age were at high risk to develop complica-
tions.(®-11)
patients who were younger than 4 years had
greater tendency to develop pneumonia.

In order to increase immunity against
measleé in the first year of life, one may recom-
mend an earlier age for the first dose of measles
vaccine, especially in high-risk situations.
However, maternal antibodies will interfere with
the antibody response of the infants. Johnson
C.E. et al.03) studied measles vaccine immuno-
genicity in 6 versus 15 month old infants and his
results showed 74 and 100 percent seropositivity,

respectively. Seropositivity in children vaccinated

Our study disclosed that measles |

lsavalulsansruagmiasnsal ssndivmiarzmnalungammamiuas 57
Tynsdning 2537; teaivanulunis@aiaduilosiulsaiadh

at 12 months age was 79-89 percent.('*) Lolekha
S. et al.('%) reported 33 percent measles vaccine
failure in 7-8 month old children and 91 percent
seroconversion in children over 9 months of age.
The study showed no statistical difference in
seroconversion rates between 9-12 month old
children and those who were older. Use of more
immunogenic measles vaccine,('®) such as
Edmonston-Zagreb vaccine, or seeking more
potent vaccines will help increase seroconversion
rates in children younger than 9 months. More-
over, we should encourage parents to have their
children vaccinated as soon as they are nine
months old, and to also avoid exposure to the
disease.

In order to totally eliminate measles, one
should consider increasing vaccine coverage in
all age groups using either measles or MMR
vaccines. However, vaccine failure can still occur
for several reasons such as:

1. Vaccinated children contract the measles
before the antibody reaches the protective level.

2. Primary vaccine failure results from
improper handling of the vaccines, including
transportation and storage,('s) since these live
vaccines are easily destroyed by temperatures
above 8 degree celcius. Vaccines thus exposed to
temperatures higher than the recommended storage
range (2-8 degrees celcius) should be dis-~
carded.("”) Therefore, one needs to be concerned
regarding vaccine storage and transportation.

3. Secondary vaccine failure can be due to

declining antibody levels with advancing age.(18)
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Use of the single-dose strategy is unlikely to
completely eliminate measles infection.(4) There-
fore, repeated doses are recommended, either at
4 to 6 years or at 11 to 12 years of age. Wittler
R.R. et al. suggested that revaccination at 11 to
12 years of age appeared to be of greater value.('®)
Another recent study(2°) demonstrated that
children became seropositive after revaccination,
and the proper age can really be based on the
convenience of vaccine scheduling. However,
from our study, it was determined preferable to
administer the second dose at 4 to 6 years of age,
since half of our patients had measles after 5 years
of age and nearly half of these had been previously
vaccinated. This data supported the present EPI

recommendation.

Conclusion

This study of a measles outbreak reminds
us that measles still causes morbidity among
children in developing tropical countries. To
control this disease, measles vaccine is essential
and should be provided in a two-dose schedule:
the first dose as early as 9 months, or even earlier,
and the second dose at 4 to 6 years of age. The

present EPI recommendation is appropriate.
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