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INTRODUCTION
Inuenza virus infection contributes signicantly to global morbidity 
and mortality.¹ Pregnant women with inuenza in immuno-
compromised state have an increased risk of illness and hospitalization 
compared with non-pregnant women, and maternal infections during 
pregnancy are associated with adverse outcomes such as low birth 
weight and preterm birth.² The risk of severe disease and 
hospitalization is particularly elevated during the second and third 
trimesters of pregnancy.³ Similarly, infants aged 0–6 months are highly 
susceptible to inuenza-related complications, especially in the 
presence of underlying comorbidities such as cardiac, respiratory, 
neurological, or neuromuscular conditions.³ Maternal inuenza 
immunization has been shown to reduce morbidity and mortality 
among both pregnant women and young infants.⁴⁻⁶

Children experience high inuenza attack rates and are important 
drivers of transmission within communities.⁷,⁸ Young children, 
particularly those under ve years of age, are at increased risk of severe 
disease, hospitalization, and complications.⁹,¹⁰ Globally, a substantial 
proportion of inuenza-related lower respiratory tract deaths in this 
age group occurs in developing countries.¹⁰ School-aged children 
facilitate rapid transmission due to close contact within classrooms, 
higher viral shedding, and limited pre-existing immunity.⁷,¹⁰

According to the 2012 World Health Organization recommendations, 
pregnant women are the highest priority group for seasonal inuenza 
vaccination, followed by other high-risk populations including 
children under ve years, older adults, individuals with chronic 

11 - 1 3medical conditions, and healthcare workers.  Inuenza 
complications are more frequently reported in low- and middle- 
income countries (LMICs) such as Nepal, where higher rates of 

.14,15 ,16hospitalization and inuenza-related mortality are observed

In this context, the present review aims to evaluate the need for 
inuenza vaccination among pregnant women and children in Nepal 
and to assess the acceptance of inuenza vaccination in real-world 
clinical settings based on expert opinion, with a focus on identifying 
existing gaps and opportunities to improve vaccine uptake in these 
high-risk populations.

Methodology 
Focus group discussions conducted with 23 experts from Nepal 
qualied in Pediatrics and Obstetrics & Gynecology. During the 
meetings, the experts discussed current practices related to inuenza 
vaccine uptake, shared their individual clinical experiences, and 
identied key barriers inuencing vaccination acceptance among 

pregnant women and children.

A literature search was conducted across databases such as PUBMED, 
COCHRANE, and Google Scholar using keywords including 'Nepal', 
'Inuenza', 'Inuenza surveillance', 'Inuenza vaccination', 
'Pregnancy', and 'Children.' The ndings from the literature were 
reviewed and shared with the expert panel to facilitate evidence-based 
discussions.

The experts provided insights on the current uptake of inuenza 
vaccination, highlighted challenges and barriers to vaccine acceptance 
in real-world settings, and proposed strategies to improve vaccination 
coverage among these high-risk groups. A descriptive synthesis of the 
literature and expert opinions is presented below.

Prevalence of Influenza in Pregnant Women and Children
Evidence 
Pregnant women are at signicantly increased risk of severe inuenza-
related complications, with studies indicating up to a fourfold higher 
risk of hospitalization, particularly during the second and third 
trimesters. ¹² Infants aged 0–6 months also demonstrate a higher risk of 
severe inuenza infection and hospitalization compared with older 
children.¹³

In a community-based study conducted in Sarlahi District of rural 
Nepal among 752 households, children (≤15 years) constituted a 
substantial proportion of the population and experienced higher rates 
of acute respiratory infections compared to adults¹. These ndings 
highlight the considerable burden of respiratory illnesses in paediatric 
populations in Nepal, many of which are attributable to viral pathogens 
such as inuenza¹⁴. School attendance further amplies transmission 
dynamics, as children in close-contact settings facilitate the spread of 
respiratory viruses, including inuenza⁸,¹³. The frequent interaction 
among children, combined with higher viral shedding and lower pre-
existing immunity, underscores their role as key drivers of inuenza 
transmission within households and communities⁸,¹³.

Expert Opinion 
Globally, inuenza activity shows variability in seasonal patterns and 

16virus subtype circulation across regions . Inuenza activity in Nepal 
demonstrates a bimodal seasonal pattern, with a peak during 
January–February and a secondary peak during September–October, 
although year-round transmission is common17. Due to limited 
surveillance coverage, the true national burden may be under-

20estimated . Nepal contributes to the WHO Global Inuenza 
Surveillance and Response System (GISRS) through sentinel 
inuenza-like illness (ILI) and severe acute respiratory infection 
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ABSTRACT
Inuenza is an acute viral infection of the respiratory tract that contributes signicantly to global morbidity and mortality, with a disproportionately 
higher burden in low- and middle-income countries such as Nepal. Pregnant women and children are particularly vulnerable, with an increased risk 
of severe illness and hospitalization following infection. This review evaluates the need for inuenza vaccination in maternal and paediatric 
populations in Nepal and assesses vaccine acceptance in real-world clinical practice based on expert opinion. Focus group discussions were 
conducted with specialists in Pediatrics and Obstetrics & Gynecology and paediatrics, supported by a structured literature review. Findings 
indicate that limited surveillance data likely underestimate the true burden of inuenza in Nepal. Maternal immunization is recognized as an 
effective strategy that provides protection to both mothers and infants through passive immunity, while annual paediatric vaccination from six 
months of age contributes to reducing disease burden. Despite concerns related to cost and accessibility, the overall benets of inuenza 
vaccination are perceived to outweigh its limitations. Strengthening surveillance systems, enhancing healthcare provider and community 
awareness, and establishing a clear national vaccination policy are essential to improve inuenza vaccine uptake in Nepal.
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(SARI) surveillance with routine virological testing, reporting weekly 
19,20 data on inuenza activity. Multiple sentinel surveillance sites 

perform RT-PCR testing and report ndings through the National 
Inuenza Centre (NIC) at the National Public Health Laboratory 

19,20(NPHL), which identies circulating inuenza virus types.

Although population-specic prevalence in pregnant women and 
children is not distinctly reported, overall inuenza positivity ranges 
from approximately 14% to 39%, with seasonal peaks up to around 
40%20. Within this system, children contribute substantially to 
reported cases, and pregnant women are recognized as high-risk 

18groups for severe inuenza.

Clinically, inuenza may present with moderate to severe symptoms. 
Different types of inuenza A and B viruses can circulate either at 

19different times or simultaneously among both adults and children.  
Inuenza A is more frequently reported in adults, whereas inuenza B 

19is more common among children. Any unsubtyped inuenza virus 
circulation is further investigated to determine its type. Outpatient 
settings experience a high burden of paediatric respiratory infections 
during peak seasons, and severe cases requiring ICU admission are 

19occasionally laboratory-conrmed as inuenza .

Inuenza during pregnancy as an immunocompromised state can lead 
to serious maternal and neonatal complications, especially in low-

3,18resource settings such as Nepal.  Pregnant women, particularly in 
later gestation or with comorbidities like diabetes or hypertension, are 
at higher risk of severe illness, including respiratory distress and ICU 

18admission . While early antiviral treatment helps, limited diagnostic 
tools often lead to empirical antibiotic use due to difculty 

18distinguishing viral from bacterial infections.

In infants, especially those with risk factors such as immuno-
compromised status or bronchiolitis presenting with recurrent u-like 
symptoms or inuenza-like illness (ILI), the clinical overlap makes it 

18difcult to distinguish inuenza from other respiratory pathogens . 

Children under 5 years of age represent a signicant proportion of 
19Nepal's population (approximately 2.99 million) . A 2018 study 

conducted by the National Inuenza Centre (NIC), Nepal, among 
children under 5 years presenting with ILI (n = 424) reported that 
14.6% (62/424) were inuenza-positive by RT-PCR. Notably, a higher 
positivity rate was observed among hospitalized severe acute 
respiratory infection (SARI) cases within the same cohort (28%; 

2112/43) . Inuenza virus circulation occurred throughout the year, with 
a pronounced seasonal peak during the winter months (January– 

17March).

Furthermore, national NIC surveillance data from 2018 to 2022 
indicate that inuenza positivity among children under 5 years was 
15.7% during the pre–COVID-19 period (2018–2019) and declined to 

1710.4% during the COVID-19 period (2020–2022) . Despite this 
reduction, children under 5 years consistently demonstrated the 
highest inuenza positivity rates compared with older age groups 
during 2020–202217. Studies on the inuenza burden in children 
under 5 years of age have been elaborated in Table 1. Co-infections 
among inuenza-positive paediatric cases have also been reported and 
were predominant in children <5 years, underscoring the complexity 

22of viral respiratory illness in this age band.

17,21,22Influenza Burden in Nepal: Under-5 Children 

Protective Role of Influenza Vaccination During Pregnancy and in 
Children 
Evidence 
In Nepal, pregnant women may be at increased risk of inuenza 
infection due to immunocompromised state and intense household 
transmission dynamics, where close and prolonged contact with 
family members facilitates rapid spread of respiratory viruses, 
particularly during seasonal peaks. Given the structure of 
multigenerational households and high background inuenza 
circulation, transmission within households remains a key contributor 
to infection risk, with repeated exposure increasing vulnerability 
among pregnant women¹. Inuenza vaccination during pregnancy has 
been shown to reduce inuenza cases and hospitalizations by 
approximately 40% and may also decrease severe pneumonia among 
infants²,³.Vaccination confers passive immunity to infants through 
transplacental antibody transfer, providing protection during the rst 
months of life when direct vaccination is not possible³,⁸.

School-going children often serve as vectors for introducing infection 
into households, increasing risk among pregnant women. School 
outbreaks of inuenza contribute to absenteeism and wider 

7,9 socioeconomic disruption. Annual inuenza vaccination in children 
9reduces illness and missed schooldays.  School-based vaccination 

programs are associated with fewer illness-related school absences 
and lower community inuenza hospitalization rates, suggesting both 

7,23direct protection and indirect protection in the broader population .

Expert Opinion 
Unvaccinated mothers and family members can transmit the virus to 
vulnerable populations. Vaccinating pregnant women not only protects 

24,25them but also offers postnatal protection to their newborns.  The 
“cocooning effect” of the inuenza vaccine highlights the importance 
of vaccinating all household members and close contacts to shield 

26infants.  Infants under 6 months of age are ineligible for inuenza 
27vaccination, making maternal and household immunization critical . 

A positive impact of vaccination in reducing the frequency and 
severity of seasonal respiratory illnesses in children has been 

9,23observed.

Key Barriers to Influenza Vaccination
Evidence 
Inuenza vaccination remains substantially underused in Nepal, 
largely due to limited awareness and insufcient provider 
recommendation. Evidence from a recent descriptive study among 
Nepalese pregnant women shows that although 96.4% had heard of the 
inuenza vaccine, 74.4% were unaware that it is recommended during 
pregnancy, and 91.3% reported that their healthcare providers had not 
advised them to receive it. Major barriers in this study included lack of 

28knowledge, limited recommendations by clinicians, and affordability.

Pediatricians frequently report limited time and competing clinical 
priorities as key barriers to providing inuenza vaccine counseling, 
leading to reduced opportunities for patient education during routine 

29encounters.

In government hospitals, heavy patient load and time pressure further 
limit the ability of doctors to counsel families on inuenza vaccination. 
These observations align with evidence demonstrating that missed 
opportunities for inuenza vaccination often occur when counseling 
time is insufcient or absent, despite parents being open to receiving 

28recommendations when provided clearly and empathetically.

Expert Opinion  
The benets of the inuenza vaccine outweigh the costs of 

30 vaccination. Economic evaluations from LMICs show that inuenza 
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Study Setting & 
Author

Year
(s)

Population and 
Case definition

Key findings

Pediatric NIC 
descriptive Study - 
Sapkota et al

2018 Children <5 
years with ILI 
(n=424)

Inuenza positivity 
was 14.6% (62/424) 
by RT-PCR. 

Children <5 
years with SARI 
(n=43)

Inuenza positivity 
was 28% (12/43); 
higher positivity 
among severe 
hospitalized 
presentations

National inuenza 
surveillance trends 
with NIC 
age-stratied subset 
- Shrestha et al

2018–
2022

All ages; national 
reporting.

Average inuenza 
positivity dropped 
from 39% 
(pre-COVID) to 14% 
(during COVID). 

Age group <5 
years

Inuenza Positivity 
rate was 15.7% 
pre-COVID and 10.4% 
during COVID among 
tested specimens with 
epidemiologic data.

Inuenza 
positivity by age 
during COVID-19. 
-  Shrestha et al

2020–
2022

<5 years of age 
vs older ages

During COVID years, 
inuenza positivity 
was highest in children 
<5 years of age versus 
individuals between 
age groups 5–14, 
15–64, ≥65 years.



vaccination is often cost-effective or cost-saving, largely by 
preventing medically attended illness and expensive hospitalizations 

31,32in high-risk groups.  A systematic review of LMIC studies reported 
that most (≈88%) cost-effectiveness analyses judged at least one 

33scenario per target group as cost-effective or cost-saving. Experts  
highlighted that inuenza vaccination is largely accessed through 
facility-based channels and is frequently an optional paid vaccine, with 
uptake limited by availability of updated seasonal vaccine, 
affordability, low awareness, and missed provider recommendation 

28during ANC.  They also noted that operational constraints such as 
procurement/workforce gaps and cold-chain limitations that can affect 

35,36consistent annual vaccination .

Vaccination Timing and Recommendations for Pregnant Women 
and Children  
Evidence 
Inactivated inuenza vaccine is recommended in pregnancy (live 
attenuated inuenza vaccine is not recommended) and may be 
administered in any trimester, ideally before peak circulation but also 

37,38later in the season if missed.  In Nepal, inuenza circulates year 
round, and a randomized trial by Steinhoff et al. supports the safety and 
efcacy of year-round maternal inuenza immunization for protecting 

39both mothers and infants.  The authors also suggest that in areas with 
continuous inuenza circulation, a universal strategy of inuenza 

39vaccination during pregnancy may provide better protection.

For children, guidance identies those aged 6 months to <5 years as an 
important risk group; routine annual vaccination is recommended 
from 6 months of age, and children aged 6 months–8 years may require 
two doses ≥4 weeks apart if unvaccinated or incompletely 

37,40vaccinated.  Because infants aged <6 months cannot be vaccinated, 
maternal immunization provides protection during early infancy 

41through transplacental antibody transfer.

Expert Opinion  
Inuenza vaccination is routinely administered to pregnant women 
between 32 and 34 weeks of gestation, regardless of the season. In 
cases where patients present with u-like symptoms or inuenza-like 
illness (ILI), vaccination is deferred for two weeks to allow recovery, 
as the vaccine can still offer protection against other circulating 

37strains.

For pregnant women recovering from u-like symptoms, an average 
2-week waiting period post-recovery is commonly recommended 

42before vaccination.

Paediatricians play a crucial role in vaccine advocacy and improving 
inuenza vaccine uptake, with training and exposure during medical 
education strengthening their ability to counsel caregivers 

43effectively.  Inuenza vaccination is recommended for all children 
aged ≥6 months, as it signicantly reduces disease burden and 

9,44complications.   Mild acute illness (with or without low-grade fever) 
is not a contraindication to routine vaccination; therefore, 
immunization may be administered on schedule in otherwise clinically 

42stable children with minor infections.  Appropriate counselling and 
follow-up are particularly important in settings with xed vaccination 

43schedules to ensure completion of immunization.

Influenza Surveillance and Immunization Infrastructure in Nepal
Evidence  
The WHO Global Inuenza Surveillance and Response System 
(GISRS) monitors inuenza activity globally, including Nepal, to 

45support strain tracking and public health response.  Nepal contributes 
to GISRS through a national inuenza surveillance platform 
coordinated by the National Inuenza Centre (NIC), housed within the 

19,47National Public Health Laboratory (NPHL), Teku, Kathmandu.  
Nepal operates sentinel ILI (outpatient) and sentinel SARI (inpatient) 
surveillance with 13 ILI sites and 9 SARI sites across ve districts, 

19reporting weekly  aggregated data via electronic reporting tools.  
Other sentinel surveillance sites for inuenza also report RT-PCR 
results on inuenza A and B subtypes to NIC for incorporating this 
information into the national database for further reporting from Nepal 
to GISRS and FLU Net. Laboratory conrmation is routinely 
performed for all enrolled ILI and SARI cases with RT-PCR on 
inuenza A and B viruses with its subtypes, strengthening virologic 

19attribution of respiratory illness.

Nepal maintains  inuenza virological surveillance from different 
partners with national and sentinel components, including 16 

virological surveillance sites and an average processing volume of 
approximately 62 samples per week.The country has RT-PCR capacity 
across 83 laboratories, with 100% reporting to the NIC, and also 

19,47utilizes rapid diagnostic testing for inuenza surveillance.  The NIC 
(established in 2010) performs rapid inuenza testing, RT-PCR, 
immunouorescence assay (IFA), and virus isolation, and ships 
specimens to WHO Collaborating Centres 1–2 times per year for 
external characterization.Nepal reports inuenza virological data to 
FluNet (weekly since 2012) and epidemiological data to FluID 
(weekly since 2019), with annual national reports supplemented by 

46weekly International Health Regulations (IHR ) bulletins.

19,46Influenza Surveillance in Nepal 

IFA: Immunouorescence Assay, RIDT: Rapid Inuenza Diagnostic 
Test FluNet: WHO global platform for virological inuenza 
surveillance (laboratory-conrmed virus reporting) FluID: WHO 
global platform for epidemiological inuenza surveillance (tracking 
disease trend and impact),    WHO CCs = WHO Collaborating Centres 
for Inuenza

Vaccine Transport and Cold Chain in Nepal  
Nepal's mountainous topography and dispersed settlements pose 
substantial logistical constraints for last-mile vaccine delivery, 
requiring transport over long distances and through highly variable 

48 ambient temperatures. Inuenza vaccines are freeze sensitive and 
therefore require a continuous cold chain of 2–8� °C during storage 
and transport; this is typically achieved using insulated passive cold 
chain equipment (e.g., cold boxes, vaccine carriers and refrigerated 

49,50vans) to buffer against environmental temperature uctuations.  
However, passive cold chain systems are vulnerable to inadvertent 
sub-zero exposure, most commonly due to incorrect handling of frozen 
packs (e.g., insufcient conditioning or direct contact between frozen 
packs and vials), which can compromise vaccine potency and increase 

51,52,53wastage.

To reduce this risk especially during transport through cold conditions 
manufacturers are increasingly using freeze-preventive cold boxes and 
vaccine carriers. These include specially designed liners that keep 
vaccines separated from frozen packs, lowering the chance of freezing 

51,53damage.

Field evaluations in Nepal indicate that freeze-preventive vaccine 
carriers maintained internal temperatures above 0� °C for >99% of 
monitored transport time, supporting improved protection of 

54freeze-sensitive vaccines during outreach delivery.

In addition to equipment upgrades, risk-mitigation strategies include 
targeted training on correct packing practices, appropriate coolant 
selection and handling, and routine temperature monitoring (e.g., 
electronic loggers) to detect excursions early and preserve vaccine 

50,51potency.
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Domain Nepal status Details / remarks
NIC location & role NIC is established 

and operates under 
NPHL (Teku, 
Kathmandu) 

NIC established 2010 

Routine assays at 
NIC

Available Rapid inuenza test, 
RT-PCR, IFA, virus 
isolation 

Virus isolation 
capacity

Yes NIC has virus isolation 
capability 

Sequencing 
capacity 

Yes NPHL is leading Genomic 
Surveillance for Nepal 

RT-PCR lab 
network

83 laboratories; 
100% reporting to 
NIC 

National network supports 
consolidated reporting via 
NIC 

Reporting to FluNet Yes Reporting began 2012; 
weekly reporting 

Reporting to FluID Yes Reporting began 2019; 
weekly reporting 

Shipment to WHO 
Collaborating 
Centres

Yes Ships to WHO 
Collaborating Centres 1–2 
times/year 

Integration of 
epidemiological + 
virologic data

Not integrated 
(routine linkage 
not in place) 

Limits subgroup analyses 
(e.g., pregnancy, under-5) 
from routine surveillance 
outputs 



Expert Opinion  
Current inuenza testing is limited, especially in children, due to 

55discomfort with swab procedures and lack of accessible testing. 

There is a need for a centralized inuenza surveillance system, like the 
successful MMR (Measles–Mumps–Rubella) program, which 
improved signicantly after structured sample collection and digital 

55tracking were introduced.

The issues related to vaccine handling include improper cold chain 
maintenance at pharmacies (e.g., storage in temperature unstable areas 

50such as refrigerator doors) and incorrect administration practices.  
Targeted, periodic training of pharmacists and pharmacy staff on 
vaccine storage, temperature monitoring, handling during transport, 
administration and preparation to address for any reaction or 
anaphylaxis is critical because vaccine quality is a shared 
responsibility from receipt to administration and requires consistent 

50,56staff competency.  In parallel, structured education for patients and 
caregivers is essential to improve awareness of correct vaccine storage 
and handling (e.g., avoiding home delivery without temperature 
control) and to reinforce condence in vaccine safety and 

56,57effectiveness.

Many remain hesitant toward inuenza vaccination due to 
60,61misconceptions about vaccine effectiveness and limited awareness.  

Some perceive vaccination as unnecessary unless illness occurs, while 
others deprioritize it because inuenza is often viewed as a 

60 self-limiting infection. In addition, the cost and the absence of regular, 
60,61structured vaccination drives can further discourage uptake.  

Limited community health education reinforces these beliefs, 
55resulting in missed opportunities for prevention.  Experts emphasized 

that sustained community education and clear risk communication are 
essential to improve understanding of inuenza severity and 

55acceptance of vaccination as a preventive measure.

Experts also highlighted the challenge of inconsistent availability of 
57vaccines which can disrupt vaccination schedules.  The need for 

updated formulations based on WHO recommendations were also 
57discussed.  Preferences for prelled syringes over vials and the 

58,59 importance of consistent supply chains were emphasized.  Overall, 
ensuring timely access, informed vaccine selection, and reliable 
logistics was seen as essential for effective inuenza vaccination 

57programs.  Prelled syringes are single-use, ready-to-administer 
58syringes that facilitate more rapid vaccination.  Prelled syringes are 

also risk reducers, as they reduce the occurrence of handling errors and 
59associated health hazard risks.

WHO prequalication is a global assurance process through which the 
World Health Organization independently evaluates vaccines for 
manufacturing quality, clinical performance, programmatic 

57 suitability, and ongoing production consistency. WHO prequalied 
inuenza vaccines meet internationally recognized standards of 
quality, safety, and efcacy. Prequalied inactivated inuenza 
vaccines are available for pediatric and maternal populations, 
supporting regulatory acceptance, public procurement, and alignment 

57with global immunization recommendations.  Their availability 
provides an essential evidence-based platform for considering 

57inuenza vaccination strategies in Nepal.

Low compliance with annual inuenza vaccination is largely due to 
limited awareness, underestimation of disease severity, and lack of 

63 consistent public health messaging. Experts emphasized the 
importance of improved education, continuous awareness efforts, 

55,61effective communication, and policy support.  Counselling and 
improved vaccine access were also suggested, along with practical 
approaches such as SMS reminders, which help improve annual 
vaccination rates by addressing forgetfulness and reinforcing the need 

60for yearly immunization.

Participants emphasized the need for stricter policies and oversight to 
50,62ensure safe, consistent, and cost-effective vaccine delivery. Experts 

opined that national professional health bodies in Nepal can play a key 
role by generating evidence on inuenza burden, particularly in 
high-risk groups, leading awareness campaigns, to educate the 

60 community regarding the benets of inuenza vaccination. They can 
also collaborate with healthcare professionals to enhance their 
knowledge and skills in managing inuenza cases and promoting 

50,63vaccination.

CONCLUSION 
Maternal inuenza immunization can reduce morbidity and mortality 
associated with inuenza infection in pregnant women and infants. 
Vaccination during pregnancy has shown to reduce the incidence of 
preterm births and also confer protection to newborns through 
transplacental antibody transfer Evidence from across the globe 
indicates that vaccination effectively reduces both the frequency and 
severity of seasonal respiratory illnesses in children. Despite these 
well-established benets, inuenza vaccination uptake in Nepal 
remains extremely low at approximately 1%, primarily due to 
misinformation, limited public awareness, lack of advocacy, and time 
constraints faced by healthcare providers in counseling patients and 
caregivers. To improve vaccine coverage, it is essential to strengthen 
awareness and education initiatives, equip healthcare providers with 
adequate training and communication tools, and integrate inuenza 
vaccination into routine maternal and child healthcare services. Active 
involvement of healthcare professionals in advocacy efforts are crucial 
to promote acceptance and uptake of inuenza vaccination among 
pregnant women and children in Nepal.
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