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Abstract 

Back ground: The "gold standard" for diagnosing an MV infection in a lab is the presence of 

particular immunoglobulin M (IgM), which can be detected using either an ELISA (enzyme-

linked immunosorbent assay)
 
or immunofluorescence. A most popular type of testing is 

serological because it is quick, affordable, and reliable and can be done in a high-throughput 

setting. According to earlier research comparing IgM tests, with RT-PCR-based assays as a 

reference, sensitivities ranged from 89.9 to 98.8% and specificities ranged from 92.5 to 

97.9%.
 

With this background, this study was conducted to serologically diagnose clinically suspected 

cases of measles by IgM Antibody detection in our setting and also to correlate measles 

infection with vaccination status. 

Materials and Methods: We included all patients aged less than 24 years belonging to both 

genders visiting the Paediatrics/Medicine OPD at Sir Ronald Ross Institute of Tropical and 

Communicable diseases, Nallakunta, Hyderabad, during March 2019 to March 2020. The 

sample size considered was 100. ELISA kit with IgM for measles was used to serologically 

diagnose measles in suspected cases. 

Results: Among 100 suspected measles cases, IgM ELISA was positive in 52% of cases and 
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majority of the children had OD values between 0.5 to 0.8 (46%). In our study, there were 21 

children who did not know about measles vaccination status. We found that there were more 

unvaccinated children were ELISA IgM positive compared to vaccinated children, however 

this was not statistically significant. ELISA was associated significantly with age in our 

study. We found that 23.1% of ELISA positive children were aged less than 1 year compared 

to 4.2% in ELISA negative group were aged <1 year. This difference was statistically 

significant. No other clinical parameters had significant association with ELISA positivity 

Conclusions: The findings indicated that children under the age of five remain the most 

vulnerable population with the highest absolute number of confirmed cases, which raises the 

prospect of novel forms of measles transmission (from adults to unimmunized children). 

Keywords: Measles, serology, ELISA, IgM antibody 

Introduction 

Despite the existence of a secure and reliable vaccination, more than 140 000 people died 

from the measles in 2018, the majority of whom were children under the age of five 
[1]

. The 

measles virus is the cause of a severe febrile disease that is highly contagious. Due to the 

inability to sustain high levels of vaccination coverage, measles is still a frequent sickness in 

many underdeveloped nations even if it is now rare in developed ones. When it comes to 

vaccine-preventable deaths, measles is the greatest cause of morbidity and mortality in 

children. Before the measles vaccine's release in 1963 and widespread immunization, 

significant outbreaks occurred around every 2-3 years, and measles was thought to be 

responsible for 2.6 million annual deaths 
[1]

.
 

The WHO advises genotyping representative strains as part of a strategic plan for the 

eradication of measles because although the virus is monotypic by serotype, diversity within 

the complete hemagglutinin [H] gene and the C-terminal part of the nucleoprotein [N] gene 

has allowed classification of the virus into eight clades, A to H, including 22 genotypes. 

In nations that have eradicated the measles, several genotypes have been found among the 

rare instances, therefore ongoing surveillance of virus genotypes in circulation is crucial. 

Therefore, WHO advises virological surveillance during all measles control phases. 

In particular in nations on the verge of MeV elimination, high-quality laboratory testing is 

essential for a swift and accurate diagnosis and containment of MeV infections 
[2]

. For the 

laboratory confirmation of MeV infections, the sequential development of virus-specific IgM 

and IgG antibodies (as a correlate of the host's humoral immune response against the virus) 

can be employed, in addition to direct molecular assays measuring viral RNA 
[3, 4]

. 

The "gold standard" for diagnosing an MV infection in a lab is the presence of particular 

immunoglobulin M (IgM) 
[5]

, which can be detected using either an ELISA (enzyme-linked 

immunosorbent assay) 
[6] 

or immunofluorescence 
[7]

. A most popular type of testing is 

serological because it is quick, affordable, and reliable and can be done in a high-throughput 

setting 
[8]

. According to earlier research comparing IgM tests, with RT-PCR-based assays as a 



63 

European Journal of Molecular & Clinical Medicine 

Volume 09, Issue 05, 2022 ISSN 2515-8260 

 

 

 

 

 

 

reference, sensitivities ranged from 89.9 to 98.8% and specificities ranged from 92.5 to 

97.9% 
[9-11]

.
 

With this background, we conducted this study to serologically diagnose clinically suspected 

cases of measles by IgM Antibody detection in our setting and also to correlate measles 

infection with vaccination status. 

Methodology 

The study was conducted after obtaining institutional ethics committee approval. All patients 

who met the WHO clinical case definition for measles: “any person with a generalized 

maculopapular rash (i.e., non-vesicular), and a history of fever of 38 °C or more, and at least 

one of the following: cough, coryza (i.e., runny nose), or conjunctivitis (i.e., red eyes); or: any 

person in whom a health professional suspects measles” 
[12]

. The clinical symptoms were 

always present at the moment of sampling. Samples were collected after having obtained 

informed consent from the parents. We included all patients aged less than 24 years 

belonging to both genders visiting the Paediatrics/Medicine OPD at Sir Ronald Ross Institute 

of Tropical and Communicable diseases, Nallakunta, Hyderabad, during March 2019 to 

March 2020. The sample size considered was 100 depending on the assumption that at least 

50% of the clinically diagnosed patients are serologically positive, therefore p is taken as 50. 

According to the formula 4pq/l2 the sample size is rounded off to 100.  

After getting consent, a thorough history and physical examination were performed and 

demographic information was collected. Serological assays and a minimal diagnostic workup 

were performed on all individuals using ELISA kit with IgM for measles. Blood samples 

from all suspected cases and serum were separated after centrifugation at 3000 rpm for 10 

minutes and then kept in a 2 ml cryovials tube at -20 °C until further processing. Following 

the manufacturer's instructions, the serum was analysed for anti-MeV-IgM antibodies using 

an Measles IgM enzyme-linked immunosorbent assay test kit from Immunolab, Eurofins, 

Germany. Each ELISA plate used a positive and a negative control from the kit. An ELISA 

reader operating at 450nm and with both positive and negative control readings measured the 

optical density of the wells. Results were calculated according to the manufacturer’s 

instructions. 

All the data was entered in excel spread sheet and analysed using SPSS version 21. 

Continuous variables were expressed as mean ± standard deviation, and categorical variables 

as frequencies (%). Quantitative data were compared using the chi-square test. A p-value of 

less than 0.05 was considered as statistically significant. 

Results 

A total of 100 consecutive patients of suspected measles cases were interviewed during the 

study period. The gender distribution of our study participants was almost equal with 51% 

males and 49% females. Majority of the children were aged between 1 to 5 years (52%) 

followed by 5 to 10 years (34%) and 14% were aged < 1 year. Majority of children had fever 
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since 5 to 10 days (64%) and rash for <5 days (85%). The most common associated 

symptoms were cough (92%), coryza (72%) and conjunctivitis (63%). Majority of the 

suspected measles cases were not vaccinated (43%). 

Table 1: Demographic and clinical symptoms in suspected measles cases 

Parameters Frequency 

Age 

< 1 year 14 

1 to 5 years 52 

5 to 10 years 34 

Gender 

Males 51 

Females 49 

Fever 

< 5 days 25 

5 to 10 days 64 

>10 days 10 

Absent 1 

Rash 
< 5 days 85 

5 to 10 days 15 

Associated symptoms 

Conjunctivitis 63 

Coryza 72 

Cough 92 

Diarrhea 22 

Joint pains 15 

Vaccination status 

Vaccinated 32 

Partially vaccinated 4 

Not vaccinated 43 

Don’t know 21 

 

Among 100 suspected measles cases, IgM ELISA was positive in 52% of cases and majority 

of the children had OD values between 0.5 to 0.8 (46%). IgM-positive samples rate in our 

study was 52%. 
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Table 2: ELISA in suspected measles cases 

 

ELISA parameters Frequency 

ELISA 

Positive 52 

Negative 48 

 

In this study, there were 21 children who did not know about measles vaccination status, so 

considered 79 for association between ELISA and vaccination status. We found that there 

were more children who were unvaccinated were ELISA IgM positive compared to 

vaccinated children, however this was not statistically significant when chi-square test was 

applied (p>0.05). 

 

Table 3: Association of ELISA with vaccination status 

 

ELISA 

Vaccination status 

Vaccinated Unvaccinated 

ELISA IgM Positive 17 27 

ELISA IgM Negative 15 20 

Chi-square value 0.1441 

P value 0.704 

ELISA was associated significantly with age in our study. We found that 23.1% of ELISA 

positive children were aged less than 1 year compared to 4.2% in ELISA negative group were 

aged <1 year. This difference was statistically significant when chi-square test was applied. 

No other clinical parameters had significant association with ELISA positivity. 

Table 4: Association of clinical and demographic parameters and ELISA 

Parameters IgM Negative IgM Positive P value 

Age 

< 1 year 2 (4.2%) 12 (23.1%) 

0.023 1 to 5 years 27 (56.3%) 25 (48.1%) 

5 to 10 years 19 (39.6%) 15 (28.8%) 
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Gender 
Males 25 (52.1%) 26 (50%) 

0.835 
Females 23 (47.9%) 26 (50%) 

Fever 

< 5 days 15 (31.3%) 10 (19.2%) 

0.508 
5 to 10 days 27 (56.3%) 37 (7.2%) 

>10 days 5 (10.4%) 5 (9.6%) 

Absent 1 (2.1%) 0 

Rash 
< 5 days 39 (81.3%) 46 (88.5%) 

0.313 

5 to 10 days 9 (18.7%) 6 (11.5%) 

Associated symptoms 

Conjunctivitis 26 (54.2%) 37 (71.2%) 0.078 

Coryza 34 (70.8%) 38 (73.1%) 0.803 

Cough 43 (89.6%) 49 (94.2%) 0.392 

Diarrhea 7 (14.6%) 15 (28.8%) 0.085 

Joint pains 10 (20.8%) 5 (9.6%) 0.116 

Vaccination status 

Vaccinated 15 (31.3%) 17 (32.7%) 

0.513 
Partially vaccinated 2 (4.2%) 2 (3.8%) 

Not vaccinated 18(37.5%) 25 (48.1%) 

Don’t know 13 (27.1%) 8 (15.4%) 

 

Association of age and the clinical parameters was significant according to the ‘p’ value i.e., 

0.023. 

Discussion 

Measles is known as Captain of the killer team, in India. The prevalence of measles infections 

has decreased, but outbreaks and isolated cases still happen occasionally. Scientific data 

strongly suggests that immunization can prevent measles.  

In our investigation, we found that children aged 1 to 5 were the most often affected age 

range by suspected measles. In other investigations, it was discovered that children under the 

age of five are most commonly affected by measles infection. The prevalence of measles 

infection in children decreased as they aged. Children under the age of five have a significant 

risk of exposure due to the endemic nature of the measles virus, but children beyond the age 

of five would have acquired lifetime immunity 
[13-21]

. The variety of age groups impacted by 
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outbreaks in various geographic locations reveals the variety of measles transmission patterns 

in India. This finding argues for standardized outbreak investigations that take into account 

all cases, the scope of the outbreak and all age groups within the study population. Cases 

among people older than 5 years old were documented by studies in Tamil Nadu and Kashmir 
[22, 23]

. 

IgM testing is still a crucial component of clinical virology's MeV diagnosis. When 

performed 2-3 days following the appearance of the rash, the most often used test, the 

measles-specific IgM antibody assay, is nearly 100% sensitive 
[24, 25]

. ELISA was used in this 

investigation to measure measles antibody levels. IgM-positive samples rate in our study was 

52%. 

The highest rates were noted in other studies conducted around the globe. For instance, 

Wairagkar and Collaborators 
[26] 

reported that 62.8% of IgM-positive samples were found in 

data from an Indian retrospective research conducted between 2005 and 2010. Despite certain 

outbreaks, such as those in Bulgaria in 2009 
[27]

, Romania in 2010 
[28]

, Germany 
[29]

 and more 

recently in Ireland 
[30]

, England in 2012 
[31]

 or the Netherlands in 2013 
[32]

, it is evident that 

the rates are substantially lower in the WHO Europe region. 

Conclusion 

The findings indicated that children under the age of five remain the most vulnerable 

population with the highest absolute number of confirmed cases, which raises the prospect of 

novel forms of measles transmission (from adults to unimmunized children). The current 

study has demonstrated the effective use of serological methods to monitor the measles 

scenario and the changing epidemiology of measles in modern India. This study also indicate 

that the burden of measles infection is still high among vaccinated and unvaccinated children. 
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