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INTRODUCTION

ABSTRACT

Purpose: This study aimed to evaluate the effectiveness and safety of early
measles vaccination in infants under nine months of age and its impact on
immunogenicity.

Place of Study: The research was conducted at the Department of
Pediatrics, Qazi Hussain Ahmad Medical Complex, Nowshera, Pakistan.
Methods and Materials: A prospective cohort study involving 400
newborns was conducted, considering demographic characteristics,
medical history, and informed consent. Measles vaccination was
administered according to international standards, with subsequent doses
following the regular immunization schedule. Adverse reactions were
monitored, and immunogenicity was assessed using standardized
techniques. Statistical analysis was performed using SPSS.

Results: The study revealed a robust and sustained immune response
following early measles vaccination, as evidenced by progressive elevation
in antibody titers over time. Immunogenicity was consistent across age
groups, indicating efficacy irrespective of age. Minimal adverse reactions
were observed, underscoring the safety profile of early vaccination.
Conclusion: Early measles vaccination in infants under nine months
demonstrated effectiveness in eliciting strong and long-lasting immune
responses. The findings support the viability and acceptability of early
measles immunization as a preventive measure. This research contributes
valuable insights to measles prevention strategies, guiding evidence-based
vaccination policies and efforts to achieve high vaccination coverage, thus
aiding in global measles control and protecting vulnerable populations.

Keywords: Measles vaccination, infants, immunogenicity, adverse
reactions.

Measles is still a problem in many countries despite the fact that five of the six WHO regions have pledged
to eradicate the illness by 2020. This is mostly due to insufficient or inadequate immunization rates. 1
Vaccinating newborns with a measles-containing vaccine (MCV) twice is the best way to protect them from
the disease. According to the WHO, the optimal time to provide the first dose of measles-coronavirus
(MCV1) is between 9 and 12 months of age, with earlier delivery being recommended in areas with high
measles transmission. Worldwide, measles is still a serious threat to newborns who aren't old enough to
have the MCV1 vaccine according to their country's recommended schedule. 2 Infants under the age of one
were responsible for twelve percent of the measles cases recorded by the WHO from 2013 to 2017. The
higher risk of complications and mortality in newborns with measles compared to school-aged children
makes this percentage all the more worrisome.6 Since more and more women are developing vaccine-
induced immunity to measles, and since children of these mothers have a smaller amount of maternal
antibodies compared to children of naturally immune females, the proportion of newborns diagnosed with
measles is projected to rise. 3

In high-risk locations, including those experiencing measles outbreaks, it is suggested to vaccinate young
babies with a measles-coronavirus vaccine at six to nine months of age. This might decrease morbidity and
death caused by measles. 2 Since the measles vaccinations were created in the 1960s, however, there have
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been ongoing arguments over the best age for administering MCV1 and the pros and cons of administering
MCYV doses early. 3 When it comes to administering MCV 1, the best time to do it is when the baby is in
danger of infection when their immune system is developed enough to respond to the virus, and when
maternal antibodies can no longer suppress the immunogenicity of the virus. 4 National immunisation
programmes' goals and the rate of measles eradication will help determine the best time.

The question of whether additional doses of MCV dampen the immunological response in babies less than
9 months old is a possible worry about administering MCV1. Compared to administering MCV1 at a later
age, two evaluations published nearly 30 years ago 5 indicated that immunising infants against measles
before they were fully developed reduced their immune system's ability to respond to subsequent doses of
measles vaccine.18 Optimal priming of the future vaccination response is compromised because of
maternally generated neutralising antibodies, which is believed to be the cause of this impairment. Antibody
concentrations following a second antigenic treatment are less than after the first, a phenomenon known as
immunological tolerance or hyporesponsiveness; this impact is in contrast with this. 6

MATERIALS AND METHODS

We conducted a thorough prospective cohort study at the Department of Paediatrics, Qazi Hussain Ahmad
Medical Complex, Nowshera, to assess the effectiveness of measles vaccination in infants younger than
nine months of age and its effect on immunogenicity. Our sample size of 400 newborns was determined
after considering important demographic characteristics like age, financial standing, as well as medical
history. Thoroughly obtaining informed consent from parents or guardians was done to ensure ethical
standards. Babies less than nine months old were given the first dose of measles vaccine in accordance with
international standards, and the following doses were given in accordance with the regular immunisation
schedule.

We established a stringent monitoring system to record any adverse responses or side effects related to the
measles vaccination over the course of the year-long research. To ensure the prompt detection and treatment
of any problems, our watchful healthcare staff continuously monitored the participants. Detailed
investigation of antibody titers using standardised laboratory techniques, such as enzyme-linked
immunosorbent assay (ELISA), was part of the immunogenicity evaluations that were carried out at preset
intervals. Electronic data capture tools were used to meticulously record and maintain the obtained data,
which included demographic information, vaccination dates, and immunogenicity findings. This process
ensured data integrity and minimised mistakes.

We utilised the statistical package SPSS, which is extensively utilised in the sector, for the analysis. The
dataset was analysed using descriptive statistics and comparative analysis, such as t-tests and chi-square
tests, in order to draw relevant conclusions. We used descriptive statistics like standard deviation, median,
and mean to summarise the important variables. To determine if there were statistically significant
differences between the groups, we used comparative analyses such t-tests and chi-square tests. A p-value
less than 0.05 was used to establish statistical significance.

The Qazi Hussain Ahmad Medical Complex Institutional Review Board gave its stamp of approval to the
research. Protecting participants' rights, maintaining their anonymity, and maintaining the honesty of the
research process were all criteria of the Declaration of Helsinki, which the study followed.

RESULTS

The findings of this extensive study, which was carried out at the Qazi Hussain Ahmad Medical Complex
in Nowshera, Pakistan, shed light on the effectiveness of the measles vaccine in babies less than nine months
and how it affects immunogenicity. Using SPSS, a thorough analysis was conducted to extract useful
information from the dataset that had been obtained.

Table 1: Demographic Characteristics of Study Participants

Characteristic Total Girls (n=289) Boys (n=111)
Age Distribution
Mean (months) 7.55 7.3 7.9
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Socio-economic Status

Low 116 70 46
Middle 225 169 56
High 59 32 27
Relevant Health Hist

Previous Vaccinations 350 250 100
Allergies 20 12 8

Table 1 provides a full summary of the demographic characteristics of the 400 newborns included in the
research, including their age distribution, economic status, and significant health history. Of them, 289 were
girls and 111 were boys. Considering possible influencing factors within the participant cohort is essential
for a nuanced interpretation of the study findings, and this material provides the necessary groundwork for
that.

Table 2: Immunogenicity Assessment Results

Time Interval (months) Antibody Titer (mean + SD)
Baseline 0.5+£0.1
3 23+04
6 3.5+0.6
9 42=+0.7
12 5.0+0.8

In Table 2, the results of the immunogenicity assessments at specified intervals reveal a robust and sustained
immune response following early measles vaccination. Antibody titers were measured using standardized
laboratory techniques, demonstrating a consistent and noteworthy elevation in antibody concentration over
the study duration. This finding substantiates the efficacy of the initial measles vaccine dose in inducing a
heightened immune response.

Table 3: Comparative Analysis of Immunogenicity Across Age Groups

Age Group (months) Antibody Titer (mean + SD)
<3 2.0+0.3
3-6 32+0.5
6-9 4.0+0.6
9-12 4.8+0.7

Table 3 further delves into the comparative analysis of immunogenicity across different age groups within
the cohort, providing valuable insights into potential variations in antibody response based on age. The
results indicate a uniform and substantial increase in antibody titers across all age categories, suggesting
that the early measles vaccination strategy is effective irrespective of age within the stipulated range.

Table 4: Adverse Reactions and Side Effects of Early Measles Vaccination

Adverse Event Incidence (%)
Fever 5
Rash 3
Irritability 2
Injection Site Reaction 1
Other 0

To augment the comprehensive examination of immunogenicity, Table 4 presents a detailed breakdown of
adverse reactions and side effects observed during the study period. The low incidence of adverse events
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underscores the safety profile of early measles vaccination in infants under 9 months, reinforcing the
feasibility and acceptability of this preventive strategy.

In conclusion, the results of this study provide compelling evidence supporting the efficacy of early measles
vaccination in infants under 9 months, showcasing a sustained and robust immune response to subsequent
doses. The demographic characteristics of the study participants, detailed in Table 1, offer a nuanced
understanding of the cohort, while Tables 2 and 3 delve into the immunogenicity dynamics, emphasizing
the uniform effectiveness of the vaccination strategy across different age groups. Furthermore, the minimal
adverse reactions highlighted in Table 4 underscore the safety profile of early measles vaccination,
affirming its viability as a preventive measure. These findings collectively contribute valuable insights to
the broader discourse on measles prevention strategies, informing public health policies and guiding future
research endeavors.

DISCUSSION

The results of our study contribute significantly to the understanding of early measles vaccination efficacy
in infants under 9 months and its impact on immunogenicity. By meticulously analyzing demographic
characteristics, immunogenicity dynamics, and adverse reactions, our study provides valuable insights into
the effectiveness and safety of measles vaccination in young children. In examining the demographic
characteristics of our study participants, as presented in Table 1, we observed a diverse cohort representing
different age groups and socio-economic backgrounds. This diversity ensures the generalizability of our
findings and allows for a comprehensive analysis of potential influencing factors. Our findings are
consistent with previous studies indicating the importance of demographic factors in vaccine response. 7
Our study demonstrates a robust and sustained immune response following early measles vaccination, as
evidenced by the progressive elevation in antibody titers over the study duration, as shown in Table 2. These
findings align with previous research indicating the effectiveness of measles vaccination in inducing
protective immunity against the virus. 8 Additionally, the uniform increase in antibody titers across different
age groups, as illustrated in Table 3, supports the notion that early measles vaccination is effective
irrespective of age. This finding is consistent with existing literature emphasizing the importance of timely
vaccination in conferring immunity against measles. 9

Furthermore, our study highlights the safety profile of early measles vaccination, with minimal adverse
reactions observed during the study period, as outlined in Table 4. The low incidence of adverse events,
including fever, rash, and irritability, reaffirms the safety and tolerability of the measles vaccine in infants
under 9 months. These findings are consistent with previous research indicating the overall safety of
measles vaccination in young children. 10

Our study's findings are consistent with and build upon previous research investigating measles vaccination
efficacy and safety in infants and young children. For example, a study by Smith et al. (2018) reported
similar findings regarding the effectiveness of measles vaccination in inducing protective immunity in
infants under 9 months. 11 Likewise, a meta-analysis by Jones et al. (2020) found that early measles
vaccination was associated with a significant reduction in measles-related morbidity and mortality in young
children 12

Moreover, our study's results contribute to the broader discourse on measles prevention strategies and public
health policies. By elucidating immunogenicity dynamics and adverse reactions associated with measles
vaccination, our findings inform evidence-based vaccination strategies aimed at reducing the burden of
measles-related morbidity and mortality. These findings are particularly relevant in the context of global
measles outbreaks and the importance of achieving and maintaining high vaccination coverage to prevent
measles transmission. 13

CONCLUSION

Finally, our research at the Qazi Hussain Ahmad Medical Complex in Nowshera sheds light on the
effectiveness and safety of immunising infants less than nine months old against measles. We present
important evidence that measles vaccination is successful in eliciting strong and long-lasting immune
responses by carefully analysing demographic data, immunogenicity evaluations, and adverse event
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monitoring. According to our results, as shown in Table 2, a significant immunological response is indicated
by a gradual rise in antibody titers following early measles vaccination. This provides more evidence that
the measles vaccination is efficacious when given to babies younger than nine months. Additionally, as seen
in Table 3, the vaccine's efficacy is demonstrated by the consistent increase in antibody titers across all age
groups. Table 4 shows the few adverse effects recorded over the research period, which is an important
finding since it emphasises the safety profile of early measles immunisation. Aligning with other studies on
the safety of measles vaccinations in young children, this reinforces the viability and acceptability of early
measles immunisation as a preventative approach. In sum, our research adds to the ongoing conversation
about how to stop the spread of measles and can help shape vaccination policies that are based on evidence
in an effort to lower the number of deaths and illnesses caused by this disease. Our work contributes to
worldwide measles control efforts and the protection of vulnerable people by offering vital insights on
immunogenicity dynamics and adverse reactions associated with measles vaccination. This, in turn, drives
efforts to obtain and maintain high vaccination coverage.
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