
INTRODUCTION
Measles is endemic in many countries and major 
cause of morbidity and mortality in children 

1
despite high coverage of measles vaccine . It is 
probably due to inadequate immunization. 
Measles is highly contagious and serious disease, 
often associated with complications such as Otitis 
Media, Bronchopneumonia, Encephalitis and 

2even death . Epidemiological studies reveal that it 
occurs most often in un-immunized children 
younger than five years. The measles disease is 
unusual below the age of 4-6 months because of 

3the presence  of  maternally acquired antibodies . 
The case fatality rates are 5-25% in developing  

4countries . In 1950s, an average of 500,000 cases 
and 500 deaths were reported per year. With the 
use of live attenuated measles vaccine in 1963, a 
dramatic reduction of measles cases occurred. Up 

to 1988, the reduction rate was in excess of 80 per 
year and it was presumed that measles would be 

5
eradicated from the globe by year 2000;  However 
this goal has still not been achieved despite 
intensi f ied ef forts through appropr iate 

2
vaccination . Measles vaccine in United States and 
other developed countries is usually given to 
children at 12 months of age because by that time 

5they have lost their maternally acquired immunity . 
In developing countries, where measles 
transmission can be intense and risk of 
transmission is high in infancy, World Health 
Organization recommends measles vaccine at the 

6
age of 9 months .

Measles can occur in immunized children. This 
could be due to vaccine failure i.e. inactive vaccine 
or inadequate host response. The main risk factor 
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is age at time of vaccination, because persistent 
maternal antibodies neutralize the antibodies 
formed by vaccination. Malnutrition and infections 
may be associated with poor response; also virus 
might have changed genetically, rendering 
vaccine ineffective; which could be another 

7
possibility .

Measles antibody is used as an indicator of 
previous natural infection, vaccination and also a 

8marker of protective immunity . Therefore 
measurement of antibody titer is used to assess 
the vaccine efficacy. The vaccine efficacy was 

9
estimated to range from 73% to 90% .

The rationale of our study was as measles being a 
serious problem and recurrence of measles 
disease even after immunization so there is a need 
to look for  sero-conversion of anti-measles 
antibodies after measles vaccine to detect the 
efficacy measles vaccination.

This study was to identified the risk factors 
responsible for low antibody titers  and to  
estimate the persistence of measles antibodies 
before first dose of measles immunization and 
their sero-conversion rates  3 months  after 
measles immunization.

MATERIAL AND METHODS
It was comparative analytical study approved by 
institutional review board of Liaquat university 
hospital. Our sample was 240 children, who came 
for first dose of measles vaccine at Expanded 
Program on Immunization centre, outpatient 
department of Liaquat University Hospital 
Hyderabad. The study period was of 6 month 
duration from 1st August 2010 to 28th Feb2011. 
Sampling technique was non probability 
purposive.

After taking informed consent from parents, 
following the principles of confidentiality and 
autonomy and giving the parents complete 
authority to quit at any time during study; infants 
between the ages of 9 to 12 months, who have not 
received measles vaccine before were included 
while the children with history of clinical measles, 

use of immunosuppressive drugs or history of 
recent blood transfusion were excluded. 

Blood sample of each child was obtained by 
venepuncture before vaccination. The serum was 
separated in the laboratory, transferred to a 
labeled tube and stored at -20 ̊ C until testing. Prior 

to administration of measles vaccine, nutritional 
status, any history of respiratory tract infection, 
diarrhea or fever of each child was recorded. The 
date of measles vaccine was reconfirmed from 
their vaccination card before taking the post 
vaccination samples after 3 months.

On completion of samples collection, anti measles 
antibodies were estimated by using ELISA 
technique (using commercial ELISA kit, Weisbada 
manufacturer Germany). The titers were 
compared with positive and negative controls 
supplied by manufacturers to test for validity.

Data was   analyzed in SPSS version 18. Mean and 
SD were calculated for age of children. Proportion 
of measles antibodies was found out in pre-
vaccinated and post vaccinated status. It was 
converted into percentage.  Dependent   variable 
was sero-conversion while independent variables 
were URTI, fever, diarrhea, PCM. Chi square test of 
significance was applied to find out association 
between Dependent   and independent variables.  
P value was considered significant if found <0.05. 

RESULTS
During the 6 month period 240 children were 
enrolled in the study. Around 222 (92.5%) were 
found negative for anti-measles antibodies in their 
pre-vaccinated samples and 18 (7.5%) were found 
to be with persistent anti-measles antibodies.

When their status was re-analyzed after 3 months 
of immunization 210 (87.5%) became sero-
positive for measles antibodies, however 30 
(12.5%) remained sero-negative. So measles 
vaccination was found to be effective in 87.5% of 
the children. 

Regarding persistent anti- measles antibodies 
among pre-vaccinated subjects, their age along 

2
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with their antibody status is shown in table-I. It has 
been observed that number of children with 
persistent antibodies decreased with age.

Pre-vaccinated children with persistent antibodies 
when assessed regarding clinical manifestations 
showed that only 3 (16.6%) case presented with 
diarrhea and remaining 15 (83.5%) had no 
associated illness. 

Among the post vaccinated children, 210 (87.5%) 
were positive for anti-measles antibodies while 
30(12.5) remained sero-negative. All sero-
negative cases were at the age of 12 months and 
they were also negative in their pre-vaccination 
sample (Table-II).

Regarding the association of sero-negativity with 
clinical illness, of those 30 cases 6 (20%) 
presented with fever, 6 (20%) had history of cough, 
3 (10%) presented with loose motions and 
remaining 15 (50%) had no illness. As far as 
association of seroconversion with  different 
illnesses is concerned the statistical analysis had 
shown insignificant association (p-value is > 
0.05). (Table-III).

Similar was the observation regarding the 
association of seroconversion with nutritional 
status as  shown in Table-IV.

DISCUSSION
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Measles is a major cause of mortality and 
morbidity mainly in developing countries. Its 
control is an important public health goal. The 
incidence of measles has decreased with 
introduction of measles vaccine, but measles 
epidemics were seen after the interval of few year 

10
due to poor immunization coverage .  

This study was conducted to see the difference of 
anti-measles antibodies before and after 
vaccination, to see the effectiveness of measles 
vaccine, persistence of maternal titres and factors 
responsible for its failure.

This study showed that among pre-vaccinated 
subjects, 222 (92%) were negative for anti-
measles antibodies and 210 (87.5%) were found 
sero-positive after 3 months of vaccination. So in 
our study the efficacy of single dose of  measles 
immunization was 87.5%.  A study conducted  in 
Sirilanka  has shown  99%  sero-negativity  before 
vaccination and 93.06% became sero-positive 
after 8 weeks of vaccination10. The effectiveness 
shown in Thailand study was  similar to the  results 
of our study; 93.5% infants were negative for anti-
measles antibodies before vaccination at 9 
months of age and 68.75% became sero-positive 

11after 3 months of vaccination . In another study in 
Shiraz, Islamic Republic of Iran, showed 100% 

12sero-negative cases before vaccination . A study 
in China showed sero conversion rate of measles 

13
IgG 91.65 .

The prevalence of pre vaccinated subjects with 
persistent anti-measles antibodies in relation to 
age from 9 months to 12 months showed more 
number of children at 9 months of age as 
compared to 10, 11 and 12 months of age. This 
showed decline in number of persistence 
antibodies as age increases. Similar study was 
conducted in Shiraz, Islamic Republic of Iran. It 
showed that persistence of anti bodies was found 
at six months of age in 100 children and this 

14number declined to 0% at nine months of age .

The reason of prolonged persistence of maternal 
transplacentaly transferred antibodies might due 
fact that mother immunity was due to natural 

15
infection rather then vaccine induced . 

Regarding the status of post vaccinated children 
30 (12.9%) were at 12 months of age and they all 
had pre vaccinated negative antibody titre. This 
showed the cause or risk factor for vaccine failure 
may be other than transplacental transfer of IgG 
from mother. Similar results have also been 

16reported from India . This study showed 50% post 
vaccinated negative cases were having clinically 
fever, cough and loose motion. Total number of 
children with clinical illness was 114 (42.5%). 
Among these 60 (25%) had URTI, 33(18.1%) acute 
diarrhoea and remaining  21 (8.7%) had fever.  As 
far as association of seroconversion different 
illnesses is concerned we found p=.453 with 
URTI, p=1 with diarrhea, p=1 with fever and again 
p=1 with PCM. 

Therefore no significant association was found 
among seroconversion and different illnesses.  
Statistical analysis proved that association was 
insignificant (Chi square test, P value > 0.05).   
Similar study was conducted in Spain,and showed 
seroconversion rates in children without URTI and 

17with URTI at time of vaccination were similar . 
Nutr i t ional status may also af fect the 
seroconversion of vaccine. Similar results were 

16 18
reported from India , and also from Pakistan . But 
in our study no significant association was 
observed between seroconversion and nutritional 
status.  Our study showed 10% vaccine failure at 
the age of 9 months, because these children can 
not develop adequate antibodies for protection of 
measles. Regarding the failure of vaccine further 
studies are needed to find out others cause of 
vaccine failure.  

CONCLUSIONS
Measles immunization produces adequate 
immunological responses with no significant 
effect on immune function, even among children of 
low socioec.onomic status who suffer from poor 
nutrition.  First dose at age less than 12 months 
often does not produce a significant antibody 
response. Therefore, infants who receive their first 
dose of measles immunization at 6–11 months of 
age need to have a repeat dose at 12 months.
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RECOMMENDATIONS
Strengthening the immunization services, along 
with continuous outreach programs to reach 
pockets of unimmunized populations.
For countries that routinely give the first dose of 
measles immunization at less than 12 months of 
age, a repeat dose is recommended at 12 months 
with a booster at school entry. 
Copyright© 24 Dec, 2013.
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