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INTRODUCTION 

Immunization plays a crucial part in preventing common 

childhood infections and has a long-term positive impact 

on the health of children. For parents and children, 

Immunization is associated with fear of getting vaccinated 

due to needle associated pain. Pain is an unpleasant 

experience at any age, but is often underestimated in 

pediatric population. This may be due to lack of awareness 

or difficulty in quantifying pain in children. According to 

the International Association for the study of pain, “pain is 

an unpleasant sensory and emotional experience 

associated with actual or potential tissue damage”. 

Perception of pain in children is complex, and entails 

physiological, psychological, behavioral, and 

developmental factors.1 However, in spite of common 

occurrence, pain in infants, children, and adolescent is 

often under-diagnosed and under-treated.2 It has also been 
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shown that infants and children, who experience pain in 

early life, have long-term abnormal pain perception and 

negative neurobehavioral outcomes.2 Managing pain in 

infants and children presents a unique challenge that 

necessitates consideration of their age, developmental 

level, cognitive and communication skills, previous pain 

experiences, and associated social beliefs.3  

Paracetamol and mefenamic acid are non-steroidal anti-

inflammatory drugs (NSAIDs) commonly used as 

analgesics in pediatric population for acute pain.4 NSAIDs 

act by reversibly inhibiting enzyme cyclooxygenase which 

converts arachidonic acid to prostaglandins (PGs), 

prostacyclins and thromboxanes.5 PGs play an important 

role in inflammatory and nociceptive processes, in 

addition to their role in other physiological functions such 

as maintenance of the gastric mucosal barrier, regulation 

of renal blood flow, and regulation of endothelial tone. 

Among NSAIDs, paracetamol and mefenamic acid have 

been used in post-exposure management of pain and fever 

in vaccinated children. Both drugs have been widely used 

as anti-pyretic, analgesics and anti-inflammatory drug in 

children. Paracetamol has been widely used in children for 

many decades more commonly than mefenamic acid. 

Mefenamic acid is used effectively in acute pain 

management in many studies as a single dose, like post 

orthopedic surgeries, dental procedures and episiotomies.6 

Mefenamic acid is also used to relieve symptoms of 

inflammation, pain and discomfort caused by arthritis, 

muscular or rheumatic disorders, headache or toothache, 

pain after operations, trauma, fever in children and 

dysmenorrhea in girls. Mefenamic acid is rapidly absorbed 

after oral administration. Peak plasma levels are attained 

in 2 to 4 hours and the elimination half-life is 

approximately 2 hours.6 Several studies have proved that 

mefenamic acid is effective and safe drug for closure of 

patent ductus arteriosus in premature newborn babies.7,8  

Objectives of the study 

Primary objective was to assess the effect of mefenamic 

acid or paracetamol as prophylactic analgesic in pain 

management in children during vaccination using face, 

legs, activity, cry, consolability (FLACC) scale. 

Secondary objective was to assess the effect of mefenamic 

acid or paracetamol on systemic symptoms (fever) after 

vaccination. 

METHODS 

Trial design 

It is a prospective, triple blind, three arm parallel, 
randomized placebo controlled trial. 

Study setting 

The study will be conducted at pediatrics department of a 
tertiary level care institute, All India Institute of Medical 

Sciences (AIIMS) Mangalagiri, one of the institutes of 
national importance located in southern part of India. 

Eligibility criteria 

Study population 

Children aged 6 weeks to 7 years who will be coming to 
outpatient department of AIIMS Mangalagiri for 
vaccination.  

Inclusion criteria 

Children who will be coming for routine vaccination as per 
national immunization schedule (NIS) and whose parents 
will give written informed consent to participate in this 
study. 

Exclusion criteria 

Children with any liver or kidney diseases, coagulation 
disorders, past history of any allergic reactions and in 
whom pain assessment cannot be satisfactorily done will 
be excluded from the study. 

Sample size 

The previous studies done in India showed that mean (SD) 
FLACC score after immunization was 6.2 (1.14).9 
Expecting at least 15% reduction in FLACC score with 5% 
alpha error and 80% power using Open-Epi software 
version 3.01, the sample size was calculated to be 24 in 
each group, anticipating a 20% lost to follow up, the final 
sample size was rounded off to 30 in each group. 

Ethical consideration 

This three arms, triple-blinded, randomized controlled trial 
study was registered in clinical trial registry of India after 
obtaining approval from the institute ethical committee 
(IEC Approval number: AIIMS/MG//IEC/2020-21/78). 
Trial registration number: CTRI/2021/01/030239. 

Randomization and group assignment 

Randomization 

Block randomization will be done through computer 
automatic randomization table generation. Sequence 
generation will be done through randomization software.  

Allocation concealment mechanism 

The list generated through software will be kept in opaque, 
concealed envelopes. Sealed envelopes containing the 
group allocation coded as A, B and C will be made for 
randomly allocating participants. Children will be 
assigned to three groups according to allocation and will 
receive mefenamic acid, paracetamol or placebo 
accordingly. The physical characteristics of placebo and 
both drugs will be matched (Table 1). 
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Table 1: Comparison of physical characteristics of 

drugs and placebo. 

Characteris

-tics 

Paraceta-

mol 

Mefenamic 

acid 
Placebo  

Colour 
Sunset 

yellow  

Sunset 

yellow  

Sunset 

yellow  

State  Liquid  Liquid  Liquid  

Flavor  Mango  Mango  Mango  

Consistency Thin  Thin  Thin  

Blinding 

The personnel involved in administering drug, vaccination 
and statistician will not know the group allocation and drug 
administered to the participant, including parents and 
children. The personnel involved in performing FLACC 
scoring for participants during and after vaccination will 
also be blinded about the nature of drug administered. 
Concealment will be disclosed only after statistical 
analysis is performed and results are locked. 

Implementation 

Written informed consent will be taken from the 
parents/legal guardian before enrollment. Envelopes will 
be opened sequentially and group allocation to any one of 
the three groups will be done as per coding inside the 
envelope. Every enrolled child will receive one drug 
labeled either A or B or C as per their allocation and 
dosage given below.  

Dose and concentration of paracetamol 

Concentration of syrup paracetamol used in the study is 
250 mg/5 ml and dose is 10 mg/kg/dose. Single dose will 
be given 30 minutes before vaccination. 

Dose and concentration of mefenamic acid 

Concentration of syrup mefenamic acid used in study is 
100 mg/5 ml and dose is 4 mg/kg/dose. Single dose will be 
given 30 minutes before vaccination. 

Placebo 

Mango flavored, sunset yellow solution in used. Dose as 
per weight band (Table 2). Single dose will be given 30 
minutes before vaccination. 

The following weight bands will be used to administer 
drugs. 

After drug administration, children will wait for 30 
minutes before getting vaccination. FLACC scoring will 
be done first at the time of vaccination, followed by 
subsequent scoring at 15 and 30 minutes respectively. All 
FLACC scorings will be done independently by a trained 
professional who is not involved in vaccination process.  

Study tool 

The FLACC has five parameters to be assessed which are 
face, legs, activity, cry and consolability. Each of these 
parameters are ranked on three-point scale (0-2) as per 
response severity as described under each parameter. 
Together all scores add up to 0-10. It is easy to administer 
this scale for post-procedural pain measurement in 
children from 2 months to 7 years of age.10 It is a reliable 
and valid scale used in many studies involving children.11 

Study outcomes 

Outcomes will be measured in terms of change in total 
FLACC scoring done during vaccination, 15 minutes and 
30 minutes after vaccination. Parents will be asked to 
follow up after 24 hours either physically or via tele-
consultation to know about systemic symptoms like 
appearance of fever after vaccination, grade of fever and 
when the child need further dose of anti-pyretic after 
vaccination. 

 

Figure 1: Participants flow diagram. 

Statistical analysis 

Data entry and analysis will be done using Epi-info 

(version 7.2.4) and R-software (version 3.6). Continues 

variables like age, FLACC score will be summarized as 

mean and standard deviation and categorical variables like 

gender, study group will be summarized as frequency and 

percentage.  

The association between continues variables and 
categorical variables will be analyzed using analysis of 
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variance (ANOVA). The change in FLACC scoring over 
the time of observation will be analyzed by repeated 
measure ANOVA. The association between categorical 
variables will be analyzed using Chi-square test. Intention 
to treat analysis method will be used. A p value <0.05 will 
be considered as statistically significant. 

Table 2: Weight band for drug A, B and drug C. 

Sl. no.  
Weight of the child 
(kg) 

Dose drug A/B/C 
(ml) 

1 3-5  1 

2 6-10   2 

3 11-15  3 

4 16-20  4 

5 21-25  5 

6 26-30  6 

7 31-35 7 

DISCUSSION 

Vaccination is most common painful procedure done to all 
normal healthy children at multiple times starting from 
birth to adolescence. As per 2009 health styles survey, the 
vaccine-related concerns listed most often by parents were 
pain (44.2%), followed by child getting too many vaccines 
(34.2%).12 Although, mefenamic acid and other NASIDs 
like paracetamol are very frequently prescribed as 
analgesic and anti-pyretic following vaccination, there are 
no published studies for use of mefenamic acid or 
paracetamol as prophylactic analgesic for procedural pain 
before vaccination. So, this study is planned to find out 
role of mefenamic acid and paracetamol as prophylaxis for 
needle associated pain during vaccination. This study will 
provide evidence for using mefenamic acid or paracetamol 
as prophylactic analgesic during vaccination. This 
intervention can reduce needle fear in children and 
apprehension among parents. It will also indirectly 
improve vaccine compliance and overall vaccination 
coverage.  

Strength 

This study addresses the most common issue related to 
vaccination i.e. needle pain. The study has novelty as no 
other published studies have looked into ‘prophylactic 
analgesia’ for vaccine related pain using mefenamic acid 
and paracetomol. Since this is a randomized controlled, 
triple blind trial, results will be unbiased. If this study 
shows any evidence to use prophylactic analgesics, that 
can make vaccination less painful, more tolerable to 
children.  

Limitation 

This is a single center-based study. Similar large scale, 
multicentric studies are needed before this study findings 
can be generalized to other populations. 

 

CONCLUSION  

This study is planned to know the effect of analgesic 

prophylaxis on needle pain during vaccination. If this 

study shows a significant reduction in pain associated with 

vaccination, then it will definitely have a great impact on 

National Immunization Program. This intervention will 

not only increase acceptance of vaccine for both parents 

and children but also alleviate their anxiety and fear of 

needle prick. This intervention also has the potential to 

reduce ‘vaccine hesitancy’ and to increase overall vaccine 

coverage. 
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