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ABSTRACT 

BACKGROUND 

Infants are protected against measles infection by passive transfer of maternal anti-measles antibodies. Studies from the West 

have shown a steady decline in these antibody titers over increasing age. 

 

AIM 

This study is aimed to determine the maternal measles antibody titers (MMAT) at various ages in infants below nine months 

of age. 

 

MATERIALS AND METHODS 

Cord blood of thirty babies consecutively born at term and peripheral blood of 24, 27 and 36 infants at 4, 6 and 9 months of 

age respectively were assayed for MMAT using standardised lab methods. 

 

RESULTS 

Eighty three percent of babies at term had MMAT in the protective range. But subsequently there is a steady decline in MMAT 

and none of the infants in the study had protective levels of MMAT at 9 months of age. 

 

CONCLUSION 

With such rapid decline in MMAT during infancy, the position of measles vaccine at nine months in national immunisation 

schedule needs to be revisited. 
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INTRODUCTION: Measles is an infectious illness caused 

by a virus belonging to paramyxovirus family. The global 

mortality associated with this illness is 26 lakhs each year, 

predominantly affecting children aged less than five years.1 

In spite of the availability of a cheap and effective live 

vaccine, this disease continues to affect children from 

developing countries like India. The WHO recommends 

measles vaccine at 9 months of age, based on 

observational studies that demonstrated poor 

seroconversion if given earlier in life. This sub-optimal 

seroconversion was attributed to the persistence of high 

levels of passively acquired anti-measles antibodies from 

the mother.2 Antibody levels are likely to be higher in 

mothers who have had natural infection rather than 

vaccination.  

Studies in western countries have demonstrated earlier 

waning of antibody levels in babies born to vaccinated 

mothers. This study aimed to determine anti-measles 

antibody levels at various ages below 9 months in a 

developing country. 

 

METHODS: This is a cross-sectional study done at the PSG 

Institute of Medical Sciences, Coimbatore. Infants below 9 

months of age, who were born at term and required blood 

sampling for any reason, were included in the study. Those 

infants whose mothers had received blood transfusion 

during pregnancy or were HIV positive and those infants 

with history of viral exanthema clinically suggestive of 

measles, on steroid therapy or suspected 

immunodeficiency or with history of blood, blood product 

transfusion or immunoglobulin administration were 

excluded. None of these babies were premature at birth 

and their mothers were born after the implementation of 

universal immunisation program. 

Two mL venous blood was collected from all the 

subjects, centrifuged at 3000 rpm for 10 minutes. The 

serum was separated and stored in Eppendorf tubes at -
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200C. Anti-measles IgG antibody was assayed using ELISA 

technique (Demeditec, Germany). The optical density 

values of samples were plotted against standard curve and 

their values were obtained. Anti-measles IgG antibody 

levels less than 8 mIU/mL were considered negative, 8 to 

12 mIU/mL as equivocal, while values more than 12 

mIU/mL were positive. Statistical analysis was made using 

SPSS software version 16. 

 

RESULTS: A total of 117 subjects were enrolled in the 

study and among them, there were thirty consecutively 

born term newborn babies whose cord blood was sampled 

for the estimation of anti-measles antibody levels. Of the 

remaining 87 infants there were 24, 27 and 36 infants at 4 

months, 6 months and 9 months of age respectively. The 

mean age of the study participant’s mothers was 25±3.9 

years and the mean birth weight of the thirty term 

newborns was 3022±764 g. The mean measles antibody 

titer values (MMAT) in cord blood of the term newborns 

was 67.29 mIU/mL (range 8 to 200). 25(83%) newborns 

had protective levels of antibody at birth, while 3(10%) 

had equivocal and 2(7%) were below the desired levels. 

Among the 24 infants at 4 months of age, the MMAT 

was 12.25±12.70 mIU/mL. In this age group, only 

12(50%) of the subjects had protective levels of antibody, 

while 2(8.3%) had equivocal and 10(41.6%) were below 

the desired levels. Among 27 and 36 infants at 6 months 

and 9 months of age, the MMAT were 1.96±2.96 mIU/mL 

and 1±0.74 mIU/mL respectively. None of these infants 

had antibody levels in protective range suggesting their 

vulnerability to measles infection, if exposed beyond 6 

months. 

 

Age 

group 

(in 

Months) 

Number of 

subjects 

% 

protected 

MMAT 

(mIU/mL) 

Term 

Neonates 
30 83 67.29±64.14 

4 24 50 12.25±12.70 

6 27 Nil 1.96±2.96 

9 36 Nil 1±0.74 

Table 1: Proportion of babies with protective levels 

of antibodies and the MMAT at various ages 

 

DISCUSSION: Measles infection in infants less than 9 

months is being increasingly recognised in practice, but 

often under reported. The significant antibody decay or 

declining levels of measles antibodies after second dose of 

Measles-Mumps-Rubella vaccine (MMRV) has been well 

documented by Davidkin I et al in their 20-year followup 

study on MMR vaccine recipients.3 The present study was 

aimed at identifying the transplacentally transferred 

maternal measles antibody levels in infants less than 9 

months of age in the era of universal immunisation and 

from a community with high vaccination rates. 

In our study, we found that 83% of cord blood samples 

from term infants showed protective levels of MMAT while 

7% showed negative or low protective levels of MMAT 

even at birth. This observation was similar to that of Rau et 

al where 81% of term infants had protective levels and 

19% had equivocal levels of MMAT.4 The authors also 

reported that 51% of infants had undetectable MMAT at 5 

months of age showing that there is an exponential decay 

of transplacentally acquired anti-measles antibody levels as 

the infant crosses 5 months of age. A similar proportion of 

infants had negative MMAT (41%) at 4 months in our 

study. Alarmingly, none of the babies in our study had 

protective levels of MMAT at 6 and 9 months of age. Harter 

HK et al in a study from Nigeria have reported that the 

MMAT value in newborns was only 30 mIU/mL and that 

protective levels of antibody was seen in only 32% at 3 

months, 17% at 4 months and 2% at 6-9 months of age.5 

A similar study by Chowdhury JP et al from Bangladesh 

found that seropositivity declined from 94% at 3 months to 

25% at 9 months of age.6 The result of all these studies 

correlate well with our study, which shows early and rapid 

decline of transplacentally acquired anti-measles antibodies 

to sub-protective levels by 5 months of age. 

In France, where measles vaccine coverage is more 

than 85% since 2004, Gagneur A et al in their prospective 

multicentric trial observed a dramatic decline in the MMAT 

from birth to 9 months of age and concluded that 90% of 

infants in their study were not protected against measles 

beyond 6 months.7 This was because by the 1990s most 

women in developed countries had received measles 

vaccine and studies showed that vaccinated women passed 

on lower amounts of antibodies compared to naturally 

infected women.8 A US study found that more than 90% of 

infants of vaccinated mothers were susceptible to measles 

by 7 months compared with 65% of infants of women who 

had natural infection.9 In Canada, comparative figures of 

measles susceptibility were 50% and 15% respectively at 8 

months.10 

In the study by Leuridan E et al, the median duration 

for the presence of maternally derived measles antibodies 

was 2.61 to 3.78 months in babies born to mothers who 

were natural measles infection whereas 0.97 months in 

babies born to mothers who were vaccinated against 

measles and not had clinical infection.11 Also at 6 months 

of age, more than 99% of infants of vaccinated women 

and 95% of infants of naturally immune women had lost 

maternal antibodies. This study again highlights that 

passive transfer of measles antibody in vaccinated mothers 

might not be adequate as from a measles infected mother 

and decay of MMAT will be rapid in the latter.10 Our study 

was conducted in a tertiary care centre located in Southern 

India where immunisation rates have been consistently 

high in the past two decades and on par with western 

world. With such low levels of MMAT in infants beyond 6 

months of age, re-scheduling measles vaccine around 6 

months of age would be more rational. The limitations of 

the present study are that it is not a longitudinal one where 

the same cohort was to be sampled at various ages. Also 

most of the mothers in our study could not produce 

documentary proof of vaccination even though they 

claimed to have received the measles vaccine. 

 

CONCLUSION: In conclusion, our study shows that while 

most term neonates had protective levels of 

transplacentally acquired measles antibodies at birth, none 

had protective levels at and beyond 6 months age. The 

early loss of measles antibodies in infants has implications 
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on the timing of measles vaccine in the community. Further 

longitudinal studies are required to confirm our findings 

and verify seroconversion following early measles 

vaccination. 
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