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ABSTRACT

Influenza, a common cause of acute respiratory infections, is an important health problem worldwide, including in India.
Influenza is associated with several complications; people with comorbidities and the elderly are at a higher risk for such
complications. Moreover, the influenza virus constantly changes genetically, thereby worsening therapeutic outcomes.
Vaccination is an effective measure for the prevention of influenza. Despite the availability of global guidelines on
influenza vaccination in adults, country-specific guidelines based on regional variation in disease burden are required for
better disease management in India. With this aim, the Indian Chest Society and National College of Chest Physicians
of India jointly conducted an expert meeting in January 2019. The discussion was aimed at delineating evidence-based
recommendations on adult influenza vaccination in India. The present article discusses expert recommendations on clinical
practice guidelines to be followed in India for adult influenza vaccination, for better management of the disease burden.
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EXECUTIVE SUMMARY

Influenza is a communicable but preventable respiratory
viral disease that mainly affects the nose, throat, and
bronchi. Global estimates indicate that severe influenza
is associated with over 600,000 deaths annually. India
has not been spared by the illness; however, there is
a dearth of robust data on the influenza burden in the
country. Estimates from individual studies in the past
decade reveal a case fatality rate of 7.5%. The influenza
virus changes genetically through antigenic shift and
drift, which in turn affects the severity of the disease.
Vaccination is the most effective method to prevent and
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contain influenza outbreaks. Various types of influenza
vaccine (live, attenuated, and recombinant) are available
for preventing the disease. These vaccines are also safe
and effective when administered concomitantly and
sequentially with other inactivated or live vaccines.
Vaccination is an indispensable preventive strategy against
influenza, specifically for individuals who live with or
care for high-risk individuals; older adults (>50 years);
pregnant women; children; and individuals with chronic
medical conditions . Although various global guidelines/
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recommendations are in place for influenza vaccination,
specific Indian recommendations for clinicians practicing
in the country are lacking.

INFLUENZA VACCINATION

. What are the various vaccines available for influenza

in India and how is the nasal influenza vaccine useful

in the Indian clinical scenario?

For the prevention of influenza in India, two influenza

vaccines are commercially available and recommended

for clinical use:

e Standard-dose trivalent inactivated influenza

vaccine (IIV)

e Standard-dose quadrivalent ITV.

Despite the availability of robust Indian safety data

for the live attenuated influenza vaccine (LAIV)

(nasal vaccine), the absence of robust evidence on the

effectiveness of LAIV compared to IIV across various

age groups in India, led the panel to recommend the

use of IV over LAIV.

e The panel added that LAIV can be used in special
circumstances, based solely on the prescribing
clinician’s discretion. (Grade 3A)

. Is there any preference for any specific vaccine over
another among the various available influenza vaccines?
Experts recommended the use of quadrivalent IIV
over trivalent IIV in developing nations such as
India (Grade 2A).

. What are the contraindications and precautions for
various influenza vaccines?

Although influenza vaccines have a good safety profile,
certain precautions and contraindications govern
their use. IIV and LAIV should not be administered to
patients with a history of severe allergic reaction to any
components of the vaccine. Other contraindications are
relative contraindications and will be discussed in the
latter part of this document.

. What are the recommendations concerning

influenza vaccination for individuals with egg

allergy and previous history of Guillain-Barré
syndrome (GBS)?

Individuals with a history of egg allergy and who have:

* Experienced only urticaria (hives) after exposure to egg,
can receive an age-appropriate influenza vaccine (IIV
or LAIV) (Grade usual practice point [UPP])

e Experienced reactions to egg involving symptoms
other than urticaria (hives), such as angioedema,
respiratory distress, light-headedness, or recurrent
emesis, or who required epinephrine or another
emergency medical intervention, can receive
an age-appropriate influenza vaccine (IIV or
LAIV) (Grade UPP)

* Experienced a severe reaction in the past, regardless
of the suspected antigen, should not receive the
vaccine.
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Consistent with the existing evidence, the experts
recommended no requirement of a postvaccination
observation period for individuals who are egg
allergic (Grade UPP)

The experts recommended against the use of influenza
vaccination in individuals who are not at higher risk for
severe influenza complications and are known to have
experienced GBS within 6 weeks of previous influenza
vaccination (Grade UPP).

What is the recommendation for influenza vaccination
for patients on antiviral therapy?

The experts recommended vaccination with IIV for
individuals receiving antiviral medications either for
treatment or chemoprophylaxis (Grade UPP).

What is the recommendation for influenza vaccination
for patients on concomitant statin therapy?

The experts acknowledged that statins have the
propensity to reduce the effectiveness of the influenza
vaccine, but nevertheless suggested the use of influenza
vaccination in such patients (Grade 3A).

What is the recommendation for influenza vaccination
for multiple sclerosis (MS) patients?

The experts recommended a standard dose (SD) of IIV
and avoidance of LAIV for MS patients (Grade UPP).

What is the recommendation for influenza vaccination
for patients on corticosteroid therapy?

The panel acknowledged that corticosteroid therapy
reduces vaccine effectiveness, but suggested that
long-term corticosteroid therapy in an individual
should not preclude vaccine use in patients suffering
from chronic pulmonary disease (Grade 2A).

What is the coadministration schedule of influenza
vaccines with respect to other recommended
vaccines?

In line with the evidence, the experts accepted and
recommended that IIV can be concomitantly or
sequentially administered with other inactivated
vaccines or with live vaccines (Grade 1A)

For LAIVs, the experts recommended maintaining at
least four weeks’ gap between the administration of
LAIV and another live vaccine (Grade UPP)

LAIV does not interfere with the immune response
of measles, mumps, and rubella (MMR) or varicella
vaccines; hence, the experts recommended that they
can be administered at the same visit (Grade 1A).
However, the experts suggested that injectable vaccines
that are given concomitantly with the influenza
vaccine should be administered at separate anatomical
sites (Grade UPP).

What are the recommended storage and handling
specifications for various influenza vaccines?

The expert-recommended storage of the influenza
vaccine is as follows:
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* Only in the standout refrigerator, within a
temperature range of 2°C-8°C (average temperature
of 5°C) (Grade UPP)

e The vaccine should never be frozen or stored in the door
of the refrigerator (Grade UPP). Household refrigerators
are not recommended for storing the vaccine, due to
their lack of temperature uniformity and due to the risk
of contamination and power outages (Grade UPP)

e For transportation of influenza vaccines, the experts
recommended the use of cold chains with immediate
transfer of vaccines to a refrigerator with a uniform
temperature range upon arrival. For storage of influenza
vaccines in a portable storage unit, the temperature
should be well-maintained and recorded (Grade UPP).

11.What is the recommended dose and frequency of
influenza vaccination in India?

* As mentioned previously, standard-dose quadrivalent
vaccine is preferred over trivalent vaccine for annual
administration in individuals with appropriate
indications (Grade 2A)

* The experts recommended a single HD of IIV, when
available, for Indian clinical practice (Grade 1A)

e Inview of the dearth of evidence comparing single-dose
annual influenza vaccination and biannual influenza
vaccination, the experts recommended annual
influenza vaccination (Grade UPP).

12.What is the ideal timing for influenza vaccination in
India?

e The experts acknowledged variations in the peak
influenza season across various parts of the country. They
recommended influenza vaccination from September
to October for cities with temperate seasonality and
April-May for cities with the peak monsoon season in
July-September [Table 1 and Figure 1] (Grade UPP).

13.Are individual regional protocols for influenza
vaccination required in India?

* The panel acknowledged the need for regional influenza
vaccination and unanimously agreed on the need for
in-depth national surveillance data to observe influenza
seasonality in various Indian states. These data will further
help formulate peak-seasonality-based recommendations
for different regions of India (Grade UPP).

14.What are the recommendations for influenza
vaccination for adults in India?

* The experts acknowledged the cost-effectiveness
of influenza vaccination in India, specifically for
adults >50 years. The recommendations specific to
the India population proposed by the panel are listed
in Table 2.

15. What are the recommendations for adults at high risk
for influenza in India?

* Based on the evidence, the experts recommended
routine influenza vaccination for adult Indians
with specific medical conditions and indications
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that predispose to a high risk of complications due
to influenza. The recommendations for influenza
vaccination for high-risk adults are presented in Table 3.

16.What are the recommendations for influenza
vaccination for travelers, Hajj pilgrims, and
individuals attending mass gatherings?

* Influenza vaccination is recommended for
individuals (irrespective of their vaccination status)
traveling to parts of the world where influenza activity
is ongoing. The administered influenza vaccination
should consist of strains that are currently circulating
at the travel destination. The vaccine is recommended
to be administered 2 weeks before the scheduled
departure (Grade UPP)

* The experts recommended influenza vaccination for
Hajj pilgrims (Grade 2A) and individuals attending mass
gatherings, irrespective of the influenza season at home
or the place of visit. This particular recommendation
is based on the fact that people coming from different
geographical regions have different influenza seasonal
activity. Therefore, such people can contract influenza
infection irrespective of influenza seasonal activity at
home or the place of visit (Grade UPP).

17.1s it justifiable to classify individuals into various
priority risk groups for influenza vaccination in India?
e Theexperts accepted and agreed upon the categorization
of high-risk groups for influenza laid down by the

Proposed tlmln_g_ of vaccination
B April-May
B September-October

Figure 1: Proposed region-wise vaccination timing across different
cities in India
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Table 1: Proposed vaccination timing for different cities
in India
Proposed vaccination timing Cites

April-May Delhi, Lucknow, Kolkata, Dibrugarh, Pune
September-October Srinagar, Chennai, Vellore

Table 2: Recommendations for influenza vaccination in
the Indian population
Age group (years) Influenza vaccination recommendations

18-49 1 dose (IIV/LALV) annually
The decision to vaccinate individuals aged 18-
49 years should be based on the discretion of the
doctor and the choice of the patient

>50 1 dose annually
Vaccination is strongly recommended for patients at
high risk for influenza

LAIV: Live, attenuated influenza vaccine, IT1V: Inactivated influenza
vaccine

Ministry of Health and Family Welfare, India. They
further suggested including veterinary, poultry
workers, and military personnel in the high-risk
group (Grade UPP).

INTRODUCTION

Pneumonia and influenza are key clinical conditions
encountered by clinicians and pulmonologists in
India. Several evidence-based global guidelines and
recommendations from numerous bodies are available for
pneumococcal and influenza vaccination for the diverse
adult population. However, due to differences in the disease
burden, regulatory landscape, health-care infrastructure,
and functioning in India, these global guidelines cannot
be implemented unconditionally in the region. Hence,
in the absence of country-specific structured clinical
recommendations on adult respiratory vaccination, this
document is a first-of-its-kind multidisciplinary effort
to lay down specific evidence-based recommendations
on adult pneumococcal and influenza vaccination for
the country. The document further aims (1) to guide
practicing clinicians and health-care professionals in
the country from various specialties to make informed
decisions about adult respiratory vaccination and (2) to
facilitate consistent adult respiratory vaccination in the
region and further help reduce the disease burden in
the country.

METHODOLOGY

The pioneering attempt to develop easily implementable
clinical recommendations for the prevention of
pneumonia and influenza with vaccination in India
was undertaken as a joint exercise by the Indian Chest
Society and National College of Chest Physicians of
India by a panel of experts at a meeting held in Kolkata
on 13 January 2019. There were 24 expert members and
four moderators. The expert panel members included
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pulmonologists, nephrologists, diabetologists, and
immunologists from various parts of India. These
experts critically analyzed existing literature, including
randomized clinical trials, systematic reviews, and
meta-analyses, as well as key global and Indian
guidelines and recommendations on pneumococcal
and influenza vaccination. Evidence to frame specific
questions was obtained through a literature search
of MEDLINE (via PubMed) and Cochrane-indexed
databases on pneumococcal and influenza vaccination
published between January 1995 and December 2018.
The keywords for the literature search were as follows:
definitions, epidemiology, India, pneumonia, influenza
vaccines, trivalent influenza vaccine, quadrivalent
vaccine antigenic drift, corticosteroid, statins, storage,
prevention, mortality, impact, elderly, serotype,
antiviral therapy, safety, immunogenicity, comorbid
conditions, immunosenescence, community-acquired
pneumonia, mass gatherings, antibiotics, guidelines, and
recommendations. These questions on pneumococcal
and influenza vaccination were formulated following
discussions about several factors unique to the Indian
context. Literature reviews and discussions for each
disease were coordinated by group chairs and were well
documented by rapporteurs. Discussions regarding the
grading of evidence and recommendations were held
independently in four parallel-group sessions and,
thereafter, in a joint session including all the experts.
A consensus-based approach was used to arrive at
the final decision on clinical recommendations in the
joint session. The modified grade system was utilized
for categorizing the level of evidence as 1, 2, 3, or
UPP [Figure 2].1Y The strength of recommendation was
graded as A or B, based on the level of evidence. Grade A
should be interpreted as “recommended,” while Grade B
as “suggested.” All aspects related to practicality,
implementation, costs, and clinical feasibility in the
region at various health-care levels were duly considered
while formulating the clinical recommendations.?

EPIDEMIOLOGY

1. What is the burden of influenza globally and in India?
Influenza is a communicable respiratory viral illness
infecting the nose, throat, and bronchi. It is characterized
by a sudden onset of fever, cough, headache, muscle and
joint pain, sore throat, and a runny nose. Most individuals
recover from the symptoms within a week without
requiring medical attention. However, in high-risk groups,
it may cause severe illness or death.**! There are four main
variants for the influenza virus (A, B, C, and D); seasonal
flu epidemics are caused by human influenza variants A
and B.B?

According to recent global estimates, influenza accounts
for substantial mortality (over 600,000 deaths annually).
Wide variations exist between influenza-associated
mortality estimates between countries.!®”! India is not
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Table 3: Recommendations for influenza vaccination for high-risk adults

Medical condition/indication Influenza vaccination recommendations Grade
Diabetes with or without other comorbid conditions 1 dose annually 2A
Renal diseases (CKD, end-stage renal disease on hemodialysis and peritoneal 2A
dialysis, kidney transplant recipients)
Liver diseases (chronic liver disease and liver transplants) 3A
Heart diseases+ (atherosclerotic heart disease, cardiomyopathy/chronic congestive 1A
heart failure, and congenital heart disease)
Patients on long-term cortisone therapy 2A
Neurological conditions” (epilepsy, stroke, cerebral palsy, spinal injury) UPP
Hematological conditions (asplenia, sickle cell disease) 1B
People living with HIV @ 1B
Cancer 3A
Health-care workers, working in hospital/institutional settings (doctors, nurses, 1A
paramedics) with likelihood of exposure to influenza virus. Health-care workers include
All medical and paramedical personnel working in casualty/emergency
department of identified hospitals treating influenza cases
All medical and paramedical personnel working in the ICU and isolation wards
managing influenza patients
All personnel identified to work in screening centers that would be set up for
categorization of patients during seasonal influenza outbreaks
Treating/managing high-risk patient groups
Laboratory personnel working in virological laboratories testing suspected
influenza samples
Rapid-response team members identified to investigate outbreaks of influenza
Drivers and staff of vehicles/ambulances involved in transfer of influenza patients
Chronic respiratory diseases (asthma*, COPD, bronchiectasis, interstitial lung Single-dose annually favored in chronic UPP (for asthma)
disease, and chronic smokers) persistent asthma; however, the decision to
vaccinate should be taken as per physicians’
discretion
For all other respiratory diseases: one dose 2A (except asthma)
annually
Pregnancy” Single-dose annually recommended for all 2A
pregnant women
The vaccine can be given in any trimester of UPP
pregnancy, taking into account the seasonal strain
of influenza

LAIV: Contraindicated
LAIV: Used with precaution

*Specific robust evidence for asthmatic children>6 months- <18 years present; however, uncertainty about the effectiveness of influenza vaccination in
adults (>18 years), +Influenza vaccination prevents primary cardiovascular events as well, *Influenza vaccination during pregnancy provides benefit to
both the mother and infant, ~ Limited data available regarding effectiveness in neurological disorders. Most data from studies evaluating vaccination
rates, @ Limited data available regarding efficacy. Most data confirm immunogenicity. CKD: Chronic kidney disease, ICU: Intensive care unit, COPD:
Chronic obstructive pulmonary disease, LAIV: Live, attenuated influenza vaccine, HIV: Human immunodeficiency virus

left untouched by the condition and has been estimated
to have the highest burden of mortality in connection
with the infamous 1918 H1N1 pandemic, translating to
about 10-20 million of the estimated global mortality of
50-100 million deaths.®! Although there is a dearth of
robust data on the disease burden in India, according to
estimates from 2010 to 2017, over 100,000 cases and 8000
deaths were reported due to influenza in India. The case
fatality rate in a decade-long period data analysis study
was 7.5%.1 According to Indian regional surveillance
studies, the incidence of influenza hospitalizations is
high as 46.8/10,000 patients. In these studies, seasonal
influenza types A and B were the predominant variants
of influenza.l*'!

Prevention of influenza through vaccination

The influenza type A virus has historically been associated
with various pandemics. The virus is divided into
subtypes based on surface proteins: hemagglutinin (H)
and neuraminidase (N). Various combinations of the 18
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different subtypes of H and 11 different subtypes of N lead
to various circulating type A viruses.['?%

Furthermore, the influenza virus can constantly change
through the phenomena of antigenic drift and antigenic
shift. Antigenic drift refers to minor genetic changes that are
caused by point mutation within the antibody-binding sites
of the virus, thus preventing the binding of the virus with
a neutralizing antibody. By contrast, antigenic shift occurs
infrequently and involves major changes in the influenza
virus, resulting in new H and/or H and N proteins, thus
leading to the formation of a new influenza virus subtype.[
It is crucial to monitor these changes, as the severity of
the disease is dependent on them. If the changes remain
small, humans may still have partial immunity to the
modified virus, thus resulting in a milder form of influenza
compared with major changes, which leads to severe forms
of the disease. However, if the virus undergoes antigenic
shift, a possible influenza pandemic may occur against the
backdrop of a lack of immunity to the mutated virus.['2'%
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Level 1

High-quality evidence backed up by consistent results from well-performed randomized
controlled trials, or overwhelming evidence from well-executed observational studies
with strong effects

Level 2

Moderate-quality evidence from randomized trials (that suffer from flaws in conduct,
inconsistency, indirectness, imprecise estimates, reporting bias, or other limitations)

Level 3

Low-quality evidence from observational evidence or from controlled trials with
several serious limitations

Useful practice
point (UPP)

Not backed by sufficient evidence; however, a consensus reached by working group,
based on clinical experience and expertise

Grade A

Strong recommendation to do (or not to do) where the benefits clearly outweigh the risks
(or vice versa) for most, if not all, patients

Grade B

Weaker recommendation, where benefits and risks are more closely balanced or are
more uncertain

AV VA VA VA VA VY

Figure 2: Classification of level of evidence and grading of clinical recommendations!"

2. What is the difference in the recommended influenza
vaccine strains for the Northern and Southern
Hemispheres, according to the World Health
Organization (WHO)? Should India be included
under the Southern Hemisphere for the WHO
recommendation for vaccine strains?

As influenza viruses constantly change, the WHO
reviews the prevalence data on circulating viruses from
surveillance studies from over 100 countries twice a
year (February and September). Based on these results,
they propose the composition of the influenza vaccine
for the Northern and Southern Hemispheres. The latest
WHO-recommended composition for influenza vaccine
for the two hemispheres is presented in Table 4.[1617]

Geographically, India falls in the tropical region and the
subtropical region in Northern Hemisphere. However,
laboratory-based surveillance data from the WHO’s
FluNet database, created to ascertain the peak of influenza
circulation in 125 countries, reveal that a 30% influenza
positivity rate in December-May and 70% influenza
positivity rate in June-November in India.l**'” Evidence
from a study examining the relationship between influenza
positivity and the latitudes revealed that as against the
typical NH pattern expected for a NH geography, Indian
cities located north of the 30°N latitude and with a late
monsoon season had influenza peaks in winters, while
cities located south of 30°N had peak seasonality during
the summer months (July—September). Hence, for the
recommendation of influenza vaccine, it is essential to
consider the local epidemiological data for influenza
peak seasonality, rather than WHO-based hemisphere
classification.'#2021]
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3. What are the various types of vaccines available for
the prevention of influenza in India and how is the
nasal influenza vaccine useful in the Indian clinical
scenario?

Although influenza vaccines generally have variable
and only moderate efficacy (~60%), they remain a key
preventive strategy for the control of the disease and its
consequences.*?* At present, inactivated quadrivalent
influenza vaccines are commercially available and
recommended for clinical use in the Indian population.#!
High-dose trivalent ITV, adjuvanted trivalent IIV (MF59), and
ITV produced using recombinant DNA technology, as well
as a baculovirus expression system, are not yet available in
India.?®! Another influenza vaccine indigenously developed
in India is the LAIV, which is administered intranasally.
Data reveal that over 2.5 million individuals have been
vaccinated with LAIV with no serious adverse events or
vaccine failure reported after 3 months./?”:28! Furthermore,
data from a postmarketing surveillance study conducted
among 7565 individuals aged 3 to 85 years revealed adverse
reactions in only 1% of the study population.?®

Although the safety of the LAIV was reassuring, there
was a paucity of data on whether LAIV was as effective
as contemporary IIV across various age groups. An
observational study indicated that LAIV was poorly
effective against influenza A (H1N1) pdm09-like viruses
and was significantly less effective than IIV. However,
it was effective against influenza B viruses, and the
effectiveness of LAIV and IIV against influenza A (H3N2)
viruses generally did not differ significantly.’*! The LAIV
vaccine has been withdrawn from the Indian market and
is, hence, no longer available to clinicians.®®”
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Recommendations

e For the prevention of influenza in India, two influenza
vaccines are commercially available for clinical use:
e Standard-dose trivalent IIV
e Standard-dose quadrivalent IIV

e Despite the availability of robust Indian safety data
and the safety of LAIV (nasal vaccine), the absence of
robust effectiveness evidence for LAIV compared to
IV across various age groups in India led the panel to
recommend the use of ITV over LAIV. The panel further
added that LAIV, if available, may be used alternately in
special circumstances, based solely on the prescribing
clinician’s discretion.

4. Is there any preference for any specific vaccine over
one another among the various available influenza
vaccines?

The two clinically used influenza vaccines (trivalent
and quadrivalent) vary by one influenza B strain (either
Victoria or Yamagata lineage). Hence, administration of
the quadrivalent vaccine is likely to provide additional
protection against circulating B viruses. Results from

Table 4: World Health Organization -recommended
influenza vaccine composition

Hemisphere Composition
Northern

Quadrivalent vaccine
A/Brisbane/02/2018 (HIN1) pdm09-like virus
A/Kansas/14/2017 (H3N2)-like virus
B/Colorado/06/2017-like virus (B/Victoria/2/87 lineage)
B/Phuket/3073/2013-like virus (B/Yamagata/16/88 lineage)
Trivalent vaccine
A/Michigan/45/2015 (HIN1) pdm09-like virus
A/Singapore/INFIMH-16-0019/2016 (H3N2)-like virus
B/Colorado/06/2017-like virus of the B/Victoria/2/87
lineage
Quadrivalent vaccine
A/Michigan/45/2015 (HIN1) pdm09-like virus
A/Switzerland/8060/2017 (H3N2)-like virus
B/Colorado/06/2017-like virus (B/Victoria/2/87 lineage)
B/Phuket/3073/2013-like virus (B/Yamagata/16/88 lineage)
Trivalent vaccine
A/Michigan/45/2015 (HIN1) pdm09-like virus
A/Switzerland/8060/2017 (H3N2)-like virus
B/Colorado/06/2017-like virus (B/Victoria/2/87 lineage)

Southern

trials conducted across various age groups, summarized
in Table 5, present a strong rationale for administering
quadrivalent influenza vaccines over trivalent vaccines. "%

Furthermore, apart from effectiveness, the quadrivalent
vaccine provides a greater reduction in influenza-related
morbidity; it is also more cost-effective in developing
regions such as South Africa and Vietnam compared with
Australia.B*

Recommendation

e The experts recommended the use of quadrivalent
IV over trivalent IIV in developing nations such as
India (Grade 2A).

5. What are the contraindications and precautions for
various influenza vaccines?

Although the influenza vaccines have a good safety profile,
certain precautions must be observed when using them.
The key precautions and contraindication for the widely
used influenza vaccine in India, viz., the IV, are listed in
Table 6.0357]

Recommendation

e The experts accepted the established precautions and
contraindications for various vaccines presented in
Table 6.

6. What are the recommendations for influenza
vaccination for individuals with egg allergy and
previous history of Guillain-Barré syndrome (GBS)?

Influenza viruses are propagated in eggs; hence, the chance
of incorporation of antigen in patients previously exposed
remains high. Hence, a history of egg allergy needs to be
considered when a patient is administered IIV. There are
however some recent data to suggest that patients with egg
allergy can safely receive IIV.[38:39]

Furthermore, according to the Advisory Committee on
Immunization Practices (ACIP), the occurrence of GBS is
considered a precaution for future influenza vaccination.

Table 5: Comparison of trivalent and quadrivalent influenza vaccines

Publication (year) Study design and analysis

Key observations

Domachowske et al.,
201364

Immunologic noninferiority of QIV versus. TIV against shared
influenza A and B strains, and superiority against influenza B of

Phase 111, double-blind, randomized, multicenter study in children
aged 3-17 years with stable health or chronic illness

QIV was highly immunogenic, with seroconversion rates of
91.4%, 72.3%, 70.0%, and 72.5% against A/HIN1, A/H3N2,
B/Victoria, and B/Yamagata, respectively

QIV may offer improved protection against influenza B in
children

QIV versus. TIVs containing an alternate-lineage B strain

Kieninger et al. 201352

Tinocoa et al. 2013
aged >18 years

Immunogenicity, reactogenicity, and safety of QIV and TIV

Phase 111, randomized, partially blind, multinational study in
individuals aged >18 years and who were in stable health without
significant pulmonary, cardiovascular, hepatic, or renal disease
Reactogenicity and safety profile for QIV versus TIV

Phase 111, randomized, double-blind study in individuals

QIV displayed superior immunogenicity for the
alternative-lineage B strain, without impairing immune
responses to shared strains

QIV provided superior immunogenicity for the added B
strain without affecting the antibody response to TIV strains,
and without compromising safety

QIV: Quadrivalent influenza vaccine, TIV: Trivalent influenza vaccine
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If an individual has experienced GBS within 6 weeks
of previous influenza vaccination, they should not be
vaccinated."”

Recommendations

e Individuals with a history of egg allergy and who have:
e Experienced only urticaria (hives) after exposure

to egg, can receive an age-appropriate influenza
vaccine (IIV or LAIV) (Grade UPP)

e Experience reactions to egg involving symptoms
other than urticaria (hives), such as angioedema,
respiratory distress, light-headedness, or recurrent
emesis, or who required epinephrine or another
emergency medical intervention, can receive
an age-appropriate influenza vaccine (IIV or
LAIV) (Grade UPP)

* A previous history of a severe allergic reaction to
the vaccine, regardless of the component of the
vaccine responsible, is contraindicated to the use
of IIV (Grade UPP).

e Consistent with the existing evidence, the experts
recommended not to observe any postvaccination
observation period for individuals who are egg-allergic
(Grade UPP)

e The experts recommended against the use of influenza
vaccination in individuals who are not at higher risk
for severe influenza complications and known to have
experienced GBS within 6 weeks of previous influenza
vaccination (Grade-UPP).

7. Whatis the recommendation for influenza vaccination
for patients with multiple sclerosis?

The seasonal influenza vaccine has been studied
extensively in MS patients; evidence suggests it to be
safe, regardless of the disease-modifying therapy patients
are receiving.*! Furthermore, evidence also shows that
influenza vaccination does not have a detrimental effect on
disease progression in MS.*? However, according to ACIP
recommendations, MS patients should be administered
inactivated vaccine and avoid LAIV.[

Recommendation
e The experts recommended a SD of IIV and avoidance
of LAIV for MS patients (Grade UPP).

8. What is the recommendation for influenza vaccination
for patients on antiviral therapy?

Administration of IIV to individuals receiving influenza
antiviral medications for treatment or chemoprophylaxis
is acceptable. However, antiviral medications have the

propensity to reduce the effectiveness of LAIV if given
within 48 h before to 14 days after LATV.I*¢!

Recommendation

e The experts recommended influenza vaccination with
IIV for individuals receiving antiviral medications
either for treatment or chemoprophylaxis (Grade UPP).

9. What is the recommendation for influenza vaccination
for patients on corticosteroid therapy?

Patients with chronic pulmonary diseases who regularly
receive inhaled or/and systemic corticosteroids can
generate an antibody response against the influenza virus.
In a prospective study conducted among patients with
chronic respiratory diseases who were on/off corticosteroid
therapy, the seroprotection for hepatitis B surface
antibody (HB) was found to be significantly higher in
patients not on corticosteroid therapy compared to patients
on corticosteroid therapy. Furthermore, no systemic
reactions were observed, and the study recommended
that long-term oral/inhaled corticosteroid therapy should
not preclude the administration of influenza vaccine
in patients with chronic pulmonary diseases, who are
considered to be at high risk for contracting the disease.!*34

Recommendation

e The panel acknowledged the antibody response against
the influenza vaccine by corticosteroid therapy, but
suggested that long-term corticosteroid therapy in an
individual should not preclude vaccine use in patients
with chronic pulmonary disease (Grade 2A).

10. What is the recommendation for influenza vaccination
for patients with concomitant statin therapy?

Statins are known to have anti-inflammatory effects
involving various components of the innate and adaptive
immune systems. They decrease levels of inflammatory
markers, affecting antibody class switching and antibody
expression in an individual.*®) Evidence generated from
a population-based study conducted among patients
aged =45 years suggests that the use of statins is
associated with a reduction in vaccine effectiveness
against influenza A (H3N2). The vaccine effectiveness
against influenza A (H3N2) was 45% (95% confidence
interval [CI], 27% to 59%) among statin nonusers
compared to —21% (95% CI, —84% to 20%) among
statin users.“®! Furthermore, results from a retrospective
cohort study conducted among patients aged >65 years
on statin therapy who received high/standard-dose
influenza vaccine revealed that the use of statins around

Table 6: Contraindications and precautions for inactivated influenza vaccine

Inactivated influenza vaccine (II'V)

Contraindications

Precautions

Previous severe allergic reaction to influenza vaccine, regardless of the component suspected Moderate or severe acute illness with or without fever

of being responsible for the reaction, is a contraindication for future use of the vaccine.

History of GBS within 6 weeks of receipt of influenza vaccine

GBS: Guillain-Barré syndrome
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the time of vaccination does not substantially affect the
risk of influenza-related medical encounters among older
adults.””

Recommendation

* The experts acknowledged that statins have the
propensity to reduce the effectiveness of the influenza
vaccine, but nevertheless suggested the use of influenza
vaccination in such patients (Grade 3A).

11. What is the coadministration schedule of influenza
vaccines with respect to other recommended vaccines?

Data regarding simultaneous or sequential administration
of the influenza vaccine and other combinations of
vaccines are limited. However, evidence reveals that
the IIV does not interfere with the immune response to
other inactivated vaccines or to live virus vaccines. The
IIV was found to be well-tolerated and demonstrated
no immunogenicity changes in adults of either sex
aged >50 years when administered at different anatomical
sites with the herpes zoster vaccine, conjugated and
unconjugated pneumococcal vaccines.[*%%2 However,
the ACIP guidelines recommend administration of a live
vaccine (LAIV); at least 4 weeks should elapse before
another live vaccine is administered. "

Recommendations

e In line with the evidence, the experts accepted and
recommended that IIV can be concomitantly or
sequentially administered with other inactivated
vaccines or with live vaccines (Grade 1A)

e For LAIVs, the experts recommended maintaining at
least 4 weeks’ gap between the administration of LAIV
and another live vaccine (Grade UPP)

* LAIV does not interfere with the immune response
of MMR or varicella vaccines; hence, the experts
recommended that they can be administered at the
same visit (Grade 1A). However, the experts suggested
that injectable vaccines that are given concomitantly
with the influenza vaccine should be administered at
separate anatomical sites (Grade UPP).

12.What are the recommended storage and handling
specifications for various influenza vaccines?

According to the prescribing instruction and
recommendations, the influenza vaccine should be
refrigerated at 2°C-8°C (36°F-46°F) in a stand-alone or
combination refrigerator and should not be frozen. The
product should be discarded if found frozen. Furthermore,
the vaccine should never be stored in the door of the
refrigerator or the door of the freezer. This would expose
the vaccine to wide temperature variations. The refrigerator
should be equipped with a certified and calibrated
thermometer. The temperature in the refrigerator should
be checked at least once each day, and the control should
be adjusted slightly if the thermometer indicates that the
temperature is close to either of the two extremes (35° and
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46°F). The electrical supply to the refrigerator should be
safeguarded.®!

For transportation of the vaccine, the temperature inside
the packed container, along with the date, time, and
initials, should be recorded. Upon arrival at the facility, the
vaccine should be immediately transferred to a refrigerator
that maintains the recommended temperature range; the
temperature, time, and initials should be recorded. If the
vaccine must be kept in a portable storage unit, monitor
the temperature hourly.?

Recommendations

* The expert-recommended storage of the influenza
vaccine is as follows:

* Only in a standout refrigerator, within a temperature
range of 2°C-8°C (average temperature of 5°C)
(Grade UPP)

e The vaccine should never be frozen or stored in the
door of the refrigerator (Grade UPP).

* Household refrigerators are not recommended for
storing the vaccine, due to their lack of temperature
uniformity and due to the risk of contamination and
power outages (Grade UPP)

* For transportation of influenza vaccines, the experts
recommended the use of cold chains with immediate
transfer of vaccines to a refrigerator with a uniform
temperature range upon arrival. For storage of influenza
vaccines in a portable storage unit, the temperature
should be well maintained and recorded (Grade UPP).

13.What is the recommended dose and frequency of
influenza vaccination in India?

Evidence reveals a significantly increased level of
antibody response with a high dose (HD) of influenza
vaccine compared to the SD of vaccine. Further, there
was no proportionate increase in the incidence and
severity of clinically relevant adverse reactions with
HD versus SD.55*%! For elderly patients (>65 years), in a
single-blind comparative trial, the HD of influenza vaccine
was associated with a significantly lower incidence of
respiratory-related hospital admissions compared to
standard-dose influenza vaccine (0.185/1000 resident-days
or 3.4% over 6 months versus 0.211/1000 resident-days or
3.9% over 6 months)."!

As regards the frequency of vaccination, the ACIP
recommends a single dose of influenza vaccine annually
soon after the vaccine becomes available. As the influenza
virus undergoes antigenic shifts, and vaccine-specific
antibodies decline with time, annual revaccination is
required.t”

Annual vaccination is also associated with a reduction
in mortality in older adults who have been vaccinated
previously, but not in those who received the vaccine for
the first time. Evidence generated from a population-based
study revealed an annual reduction in mortality risk of
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10%; revaccination reduced the annual mortality risk by
15%.058l

Recommendations

e The experts recommended a single HD of IIV, when
available, for Indian clinical practice (Grade 1A)

e Inview of the dearth of evidence comparing single-dose
annual influenza vaccination and biannual influenza
vaccination, the experts recommended annual
influenza vaccination (Grade UPP)

14. What is the ideal timing for influenza vaccination in
India?

As different parts of the country have variations in peak
influenza seasonality, a uniform pattern for administering the
influenza vaccine cannot be maintained. The nation should
be subdivided into regions based on latitude, as well as
disease seasonality. As discussed earlier, cities with >30°N
of latitude and with a late monsoon season show influenza
peaks in winters, while cities with <30°N show influenza
peaks in July-September. Hence, for the appropriate timing
for the influenza vaccine, it is essential to consider the local
epidemiological data for influenza peak seasonality.[1¢20-21]

Recommendation

e The experts recommended influenza vaccination from
September to October for cities with temperate seasonality
and April-May for cities with the peak monsoon season
in July-September [Table 7] (Grade UPP).

15.Are individual regional protocols for influenza
vaccination required in India?

Considering India’s large landmass, varying geography, and
variable influenza seasonality, there is a need to develop
region-specific influenza vaccination schedules. These
regional protocols for individual states (based on surveillance
studies) will lead to a greater emphasis on the best period
for influenza vaccination administration. Regional protocols
can also emphasize the need for influenza vaccination in the
local population in the local language, thereby increasing
the outreach of the preventive strategy.

Recommendation

* The panel acknowledged the need for regional
influenza vaccination and unanimously agreed on the
need for in-depth national surveillance data to observe
influenza seasonality in various Indian states. These
data will further help formulate peak-seasonality-based
individual recommendations for different regions of
India (Grade UPP)

16.What are the recommendations for influenza
vaccination for adults in India?

The experts acknowledged the importance of the
cost-effectiveness of influenza vaccination in a
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developing nation such as India, specifically for adults
aged >50 years. The recommendations specific to the
Indian population proposed by the panel are presented
in Table 8 (Grade UPP).

17.What are the vaccination recommendations for adults
at high risk of influenza in India?

Based on the evidence, the experts recommended routine
influenza vaccination for Indians with specific medical
conditions and indications that predispose to a high risk
of complications of influenza. The recommendations
for influenza vaccination for high-risk adult groups are
presented in Table 9.159-51

18. What is the recommendation for influenza vaccination
for travelers, Hajj pilgrims, and individuals attending
mass gatherings?

Seasonal influenza is one of the most common preventable
air-borne diseases in travelers. The risk of exposure to the
disease during travel depends on the time of year and the
destination of travel (Northern/Southern Hemisphere).!*?
Each hemisphere has its unique peak influenza activity
time. In the Northern Hemisphere, the influenza season
begins in October and lasts until April or May. In the
Southern Hemisphere, influenza activity is at its peak
between April and September. Tropical regions have
influenza activity throughout the year.!®? Evidence
generated based on analysis of decade-long period
surveillance data gathered from over 30,000 ill-returned
travelers reveals that tourists/travelers visiting Southeast
and East Asia have a sevenfold higher risk for influenza
compared to travelers visiting other destinations.®! The
severity and outcomes of the disease are also dependent
on patient-related factors, such as age, immune, and
health status.

Hence, to prevent travelers from contracting influenza,
influenza vaccination with strains of the hemisphere/

Table 7: Timing for influenza vaccination in India
Proposed vaccination timing Cites

April-May Delhi, Lucknow, Kolkata, Dibrugarh, Pune
September-October Srinagar, Chennai, Vellore

Table 8: Influenza vaccination recommendations for
Indian adults

Age group (years)

18-49 1 dose (IIV/LALV) annually
The choice of vaccine to be administered is based
on the discretion of the doctor and patient while
vaccinating individuals aged 18-49 years

>50 1 dose annually
Vaccination is strongly recommended for patients
at high risk for influenza

Influenza vaccination recommendations

LAIV: Live, attenuated influenza vaccine, IT1V: Inactivated influenza
vaccine
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destination being visited is recommended at least 2 weeks
before travel. The recommendation becomes all the more
crucial for adults >50 years traveling to tropical regions or
the Northern or Southern Hemisphere during the winter
months; for those traveling on a cruise ship in large groups,
as well as for those attending mass gathering events such
as Hajj and Umrah.[®%8¢l

Religious festivals involve huge participation from
pilgrims coming from around the globe and can potentially
lead to the transmission of infectious diseases among
pilgrims. The mass gathering of pilgrims from various
regions of the world has the propensity to compromise the
health system of the hosting country. More than 2 million
pilgrims participate in Hajj or the Umrah each year.”)
Data generated over the years, from the assessment of
Hajj-returned pilgrims, show respiratory viral infections
to be the most prevalent infection among Hajj pilgrims. 7!
With respect to India, a study conducted among 500
Hajj pilgrims revealed that the influenza virus (A and

B) was the most common respiratory viral respiratory
infection.[®”

Hence, both Indian and host-country (Saudi Arabia)
health-care bodies recommend influenza vaccination
for all pilgrims and health-care workers working in
the Hajj region before the start of the rituals.®*®! In a
meta-analysis by Algahtani et al. including six prospective
studies, influenza vaccination showed significantly
protective action against laboratory-confirmed influenza
among Hajj pilgrims.®® Although studies on other
religious congregations such as the Kumbh are lacking,
recommendation of influenza vaccination and data
from Hajj pilgrims might be considered for all very large
religious gatherings.

Recommendations
e Influenza vaccination is recommended for
individuals (irrespective of their vaccination status)

Table 9: Influenza vaccination recommendation in Indian adults categorized as high-risk group

Medical condition/indication Influenza vaccination recommendations Grade
Diabetes with or without other comorbid conditions 1 dose annually 2A
Renal diseases (CKD, end-stage renal disease on hemodialysis and peritoneal 2A
dialysis, kidney transplant recipients)
Liver diseases (chronic liver disease and liver transplants) 3A
Heart diseases+ (atherosclerotic heart disease, cardiomyopathy/chronic 1A
congestive heart failure, and congenital heart disease)
Patients on long-term cortisone therapy 2A
Neurological conditions” (epilepsy, stroke, cerebral palsy, spinal injury) UPP
Hematological conditions (Asplenia, sickle cell disease) 1B
People living with HIV? 1B
Cancer 3A
Health-care workers, working in hospitals/institutional settings (doctors, nurses, 1A
paramedics) with likelihood of exposure to influenza virus. Health-care workers
include
All medical and paramedical personnel working in casualty/emergency
department of identified hospitals treating influenza cases
All medical and paramedical personnel working in the ICU and isolation wards
managing influenza patients
All personnel identified to work in screening centers that would be set up for
categorization of patients during seasonal influenza outbreaks
All personnel treating/managing high-risk patient groups
Laboratory personnel working in virological laboratories testing suspected
influenza samples
Rapid-response team members identified to investigate outbreaks of influenza
Drivers and staff of vehicles/ambulances involved in transfer of influenza
patients
Chronic respiratory diseases (asthma*, COPD, bronchiectasis, interstitial lung 1 dose annual vaccination favored in chronic UPP (for asthma)
disease, and chronic smokers) persistent asthma; however, the decision to
vaccinate should be taken as per the physician’s
discretion
For all other respiratory diseases: 1 dose annually 2A (except asthma)
Pregnancy” Vaccination recommended for all pregnant women 2A
The vaccine can be given in any trimester of UPP

LAIV: Contraindicated; LAIV: Used with precaution

pregnancy with due consideration to the seasonal
strain of influenza

*Specific robust evidence for asthmatic children >6 months—<18 years present; however, uncertainty about the effectiveness of influenza vaccination in
adults (>18 years), +Influenza vaccination prevents primary cardiovascular events as well, *Influenza vaccination during pregnancy provides benefits
to both the mother and infant, ~ Limited data available regarding effectiveness in neurological disorders. Most data from studies evaluating vaccination
rates, ?Limited data available regarding efficacy. Most data confirm immunogenicity. CKD: Chronic kidney disease, ICU: Intensive care unit, COPD:
Chronic obstructive pulmonary disease, LAIV: Live, attenuated influenza vaccine, HIV: Human immunodeficiency virus
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Table 10: List of the high-risk influenza groups as per the Ministry of Health and Family Welfare, India

Health-care workers working in hospitals/institutional settings (doctors, nurses, paramedics) with likelihood of exposure to influenza virus. These include
All medical and paramedical personnel working in casualty/emergency department of identified hospitals treating influenza cases
All medical and paramedical personnel working in ICU and isolation wards managing influenza patients
All personnel identified to work in screening centers that would be set up for categorization of patients during seasonal influenza outbreaks

Those treating/managing high-risk groups

Laboratory personnel working in virological laboratories testing suspected influenza samples

Rapid-response team members identified to investigate outbreaks of influenza

Drivers and staff of vehicles/ambulances involved in transfer of influenza patients

Vaccination is recommended for
Pregnant women, irrespective of the duration of pregnancy

People with chronic illnesses, such as chronic obstructive pulmonary disease, bronchial asthma, heart disease, liver disease, kidney disease, blood

disorders, diabetes, cancer; and for those who are immunocompromised

In children with chronic diseases such as asthma; neurodevelopmental conditions such as cerebral palsy, epilepsy stroke, mentally challenged, etc.; heart
disease such as CHD, CHF; blood disorders such as sickle cell disease; diabetes, metabolic disorders; all immunocompromised children; malignancy

receiving immuno-suppressive therapy; kidney disorder; and liver disorder

Vaccination is desirable for:
Elderly individuals (>65 years of age)
Children aged 6 months to 8 years of age

ICU: Intensive care unit, CHD: Coronary heart disease, CHF: Congestive heart failure

traveling to parts of the world where influenza activity
is ongoing. The administered influenza vaccination
should consist of strains that are currently circulating
at the travel destination. The vaccine is recommended
to be administered at least 2 weeks before the scheduled
departure (Grade UPP)

e The experts recommended influenza vaccination for
Hajj pilgrims (Grade 2A) and individuals attending
mass gatherings, irrespective of the influenza season (at
home or the destination) (Grade UPP).

19.1s it justifiable to classify individuals into various
priority risk groups for influenza vaccination in India?

In resource-limited settings, such as India, a
risk-group-based categorization of patients is justifiable.
The Ministry of Health and Family Welfare, India, provides
such a classification for adults.!”

Recommendations

e Theexperts accepted and agreed upon the categorization
of high-risk influenza groups laid down by the Ministry
of Health and Family Welfare, India. They further
suggested the inclusion of veterinary, poultry workers,
and military personnel in the high-risk influenza
group (Grade UPP)

* High-risk influenza groups, as per the Ministry of
Health and Family Welfare, India, are mentioned in
Table 10.
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