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Abstract 

The present study was conducted over a period of one year to find the right time for measles 
vaccination when maternal antibody titer in infants was decayed rendering them susceptible to 
wild virus infection. Blood samples were collected from the cord of new born (147), 2-5 months 
(47) and 5 to 7.5 months (24) of age. The mean measles IgG antibody titer detected in cord blood 
at birth (0 months) was 348.8 mIU/mL which steeply decreased to 155.6 mIU/mL by the age of 2-
3 months. After that the fall in antibody becomes relatively slower and decreased to 101.6 
mIU/mL by the age of 3-5 months and 38.8 mIU/mL by the age of 5-6 months and to 19.2 
mIU/mL between the age of 6 to 7.5 months. The fall in antibody level with the advance of age 
was statistically significant (p<0.001). Majority of the subjects (97.6%) exhibited protective level 
of antibody at birth. But only a little above one-quarter (25.5%) of them persisted the protective 
level between the age of 2-5 months and none had protective level from 5 months onwards.  

  
 

Introduction 

Measles is one of the most contagious respiratory 
diseases. It is a human disease of no known 
animal reservoir, and it is transmitted primarily 
from person-to-person through large respiratory 
droplets and also by aerosolized droplet nuclei1,2. 
The common complications of measles are otitis 
media (7-9%), pneumonia (1- 6%), post-infection 
encephalitis 1,000 to 1/2000 cases), subacute 
sclerosing panencephalitis (SSPE) (1/100,000 
cases). The mortality rate is 1/10,000 cases with 
young children being the common victim1. 
Infants in developing countries become 
susceptible to measles infection at younger ages 
than do infants in the nations with good health 
care. Maternally acquired antibodies against 
measles (measles maternal antibody, MMA) 
lower in the newborn, may be responsible for the 
susceptibility to measles infection in infants from 
low-income regions34. Researchers have 
speculated on various factors to explain 
differences in the rates of decay of MMA 
between countries with incidences of diarrhea 
and respiratory infections and catabolic rate of 

IgG. In rural Mali, the window of vulnerability of 
wild type measles among infants show absence 
of protective antibody between 6 to 9 months, 
while 30% had protective antibody between 2 to 
6 months and again protective antibody appear at 
9 months in 16%5. A similar picture was also 
reported from Saudi-Arabia with 33% infants 
showing protective antibody level at 6 months 
while 36% lost antibody against measles at 9 
months6. Similarly a dramatic decrease in 
measles cases was reported in Florida, USA by 
giving a second dose of MMR at 12 months7. 

Therefore in determining the age for vaccination, 
countries must balance the consequences of an 
older age (lack of protection in the early months 
of life) and a younger age (reduce effectiveness). 
Many countries, where morbidity and mortality 
due to measles are uncommon in infants, an older 
age for vaccination is chosen (12-15 months). In 
other countries, where morbidity is more or less 
common a younger age (<9 months) for 
vaccination, has been advocated8. Given this 
situation, the present study was conducted to find 
out the appropriate time where maternal antibody 

 101



titre in infants is being cleared and become 
susceptible to measles infection.  

 

Materials and Methods 

This prospective study was conducted on 
pregnant mothers admitted at BSMMU, Ad-Din 
Hospital and ICMH and their babies from birth to 
6th months of age over a period of 1 year. 
Healthy pregnant mothers before delivery and 
their babies with weight >2 kg and APGAR 
score >7 at birth were included in the study. 
Mothers with hypertension, diabetics and chronic 
systemic diseases were excluded from the study. 
Having written consent obtained from the study 
subjects interview was conducted. Information 
regarding their health and pregnancy was 
recorded on a pre-designed data sheet. 3 mL of 
venous blood samples were collected from each 
of 157 mothers (1st sample). Similarly, cord 
blood samples were collected from their off-
springs (1st sample) and preserved properly. All 
the samples of mothers were tested for measles 
antibody. At the time of 2nd sample collection a 
total of 47 infants at the age 2 months to 4.5 
months and their mothers’ blood were taken. To 
observe the dynamics of measles IgG antibody 
level of the baby from birth onward, 1st samples 
of the same children were taken into account. 
Lastly, a total of 24 children venous blood (3rd 
sample) were collected at 5 to 7.5 months of age. 
All serum samples after being separated from 
blood were stored at 20˚C until use. 

Quantitative estimation of measles specific IgG 
antibody was carried out by ELISA method 
(Human Biomedica, Germany). The protective 
level of measles IgG antibody titer was 200 
mIU/mL. A blue color developed changing to 
yellow after stopping the reaction. The intensity 
of color is directly proportional to the measles 
antibody concentration in the specimen. Dilution 
of the patient's sera 1+100 with dilution buffer 
IgG (DIL-G) e.g. 10  µL serum + 1 mL dilution 
buffer IgG (DIL-G) and was mixed thoroughly. 
Adhesive strips were removed and the contents 
of the microtiter wells were aspirated off into 5% 
sodium hypochlorite solution and 350 µL 
washing solution was added to each well, 
aspirated off after 30 sec soak time and was 
repeated again. All reagents and micro-wells 
were brought at room temperature (15-25°C) 
before use. Desired number of strips and strip 

retainer were removed from the sealed plastic 
package. Unused strips were replaced back in the 
pouch with desiccant and were sealed tightly. 

Calculation of control values and cut-off: Mean 
absorbance values of NC in wells Bl and Cl (MNC) 
and PC in wells Dl and El (MFC) were calculated 
according to MNC  =  [A450 (B1) + A450 (C1)] / 2; 
MPC  =  [A450 (D1) + A450 (E1)] / 2; Cut-off value 
(COV) = MNC + 0.1 x MPC. The test run were 
considered valid as the following criteria were met- 
substrate blank in the well A1 <0.150, MNC 
≤0.250, MFC ≥0.750 and MPC: MNC ≥5. 
The result was interpreted as A450 (patient) COV-
15% anti-MV-IgG-Ab positive and A450 (patient) 
COV-15% anti-MV-IgG-Ab negative. 

 

Result 

The mean measles IgG antibody titer detected in 
cord blood at birth was 348.8 mIU/mL which 
steeply decreased to 155.6 mIU/mL by the age of 
2-3 months (Figure 1). After that the fall in 
antibody becomes relatively slower and 
decreased to 101.6 by the age of 3-5 months and 
38.8 mIU/mL by the age of 5-8 months. The 
antibody level further reduced to 19.2 mIU/mL 
between the age of 6-7.5 months. 
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Figure 1: Changes in measles IgG antibody level of babies with 
advance age 

The mean measles IgG antibody in the cord 
blood decreased to 128.9 mIU/mL in the 2nd 
sample of blood taken between the age of 2-5 
months and 33.6 mIU/mL. The fall in antibody 
level with the advance of age is statistically 
significant (p<0.001; Table I). Majority of the 
subjects (97.6%) exhibited protective level of 
antibody (measles IgG ≥200 mIU/mL) at birth. 
But only 25.5% of them persisted the protective 
level between the age of 2-5 months and none 
had protective level from 5 months onwards 
(Table II).     
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Table I: Comparison of measles IgG antibody titer among 
different blood samples 

Blood samples of babies* Measles IgG 
antibody titre 

p 
value 

1st sample (cord blood) 348.8  ±  57.3  

2nd sample (age 2-5 months) 128.9  ±  81.4 <0.001

3rd sample (age 5 – 7.5 months) 33.6  ± 13.3  
 

*Data were analyzed using ANOVA statistics and were presented as mean 
± SD 
 
Table II: Protective level of measles IgG antibody at different 
ages 

Protective level of 
measles IgG antibody 

(≥ 200 mIU/mL)

Blood samples of babies at 
different age 
 

n 
 

Frequency % 

1st sample (cord blood)  47 147 97.8 

2nd sample (age 2 -5 months) 47 12 25.5 

3rd sample (age 5-7.5 months) 24 00 0.0 

Data were analyzed using ANOVA statistics and were presented as mean 
± SD 

 
Discussion 

This study was carried out to evaluate the 
measles IgG antibody status in infants below 
vaccination age in relation with a view to find 
out the window of vulnerability where infants are 
exposed before the recommended age of 
vaccination. This is necessary because after the 
introduction of measles vaccination in 
Bangladesh in 1980 under EPI, a dramatic 
decline in measles cases was observed and 
continued till 2003, but the number of measles 
cases again started increasing from 2004 
onwards, though the immunization coverage 
increased from 65% in 1990 to 76% in 20049. 
Some developing countries like Guinea Bissau, 
Kinshasa, Mali and others have rescheduled 
measles vaccination at 6 months of age. This 
change of policy has brought in favorable results 
with a visible decline in measles cases and 
deaths5. 

The drastic fall of antibody titer between ages 2-
5 months compared to that observed in cord 
blood have also been reported by Milagritos et al 
and could be explained partly by its half life 
phenomenon and partly by neutralization 
mechanism5. Measles antibody belongs to IgG 
with a half life of 35-45 days. So, 50% of the 
antibody acquired passively from the maternal 
blood decayed as the child reaches the age of 2 

months. Another fall could be attributed to 
neutralization mechanism caused by exposure of 
the child to wild virus10. Among 47 cord blood 
samples, 46 (97.8%) had protective level of 
antibody at birth. But only 25.5% of them 
persisted the protective level between the age of 
2-5 months and none had protective level beyond 
5 months of age. In a similar study in Mali, the 
window of vulnerability as detected by the 
absence of measles IgG antibody was found to 
begin at 2 months of age and extended up to nine 
months of age. At 2 months of age 30% had 
protective titer and at 6 months of age none had 
protective titer (by PRN and ELISA)5. Another 
study intended to measure maternal measles 
antibody decay in rural Bangladesh was done in 
1994. The study reported that by the age of 5 
months 67% (28/42) of infants had practically no 
protective antibody left. Only 12% infants at 5 
months of age and 5% at 8 months had protective 
level of antibody11. This study also used PRN 
assay and ELISA to detect the antibody. A 
longitudinal study was done on Black South 
African infant measured the loss of maternal 
measles antibody in order to find the necessity of 
measles vaccination before the age of 9 months.  

The study revealed that majority (88%) of 6 
months old infants were unprotected against 
measles, while at 9 months all were susceptible12. 
In a Turkish study infants seropositive for 
measles antibody at 6 and 9 months of ages were 
found to be 61.8% and 3.4% respectively 
suggesting that the measles vaccination could be 
carried out earlier than just before the critical age 
of antibody level13. 

From the findings of the present study it seems 
that measles vaccination could be carried out 
before the age of 6 months. However, the sample 
size of the present study was too small to 
generalize the findings to reference population. A 
large scale study is, therefore, recommended and 
on the basis of the findings derived from the 
study, measles vaccination could be rescheduled 
if needed. 
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