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As per the 2019 report of the National Health Portal of India, 41,996,260 cases and
3,740 deaths from respiratory infections were recorded across India in 2018. India
contributes to 18% of the global population, with severe acute respiratory infection
(SARI) as one of the prominent causes of mortality in children >5 years of age.
Measures in terms of the diagnosis and surveillance of respiratory infections are
taken up globally to discover their circulating types, detect outbreaks, and estimate
the disease burden. Similarly, the purpose of this review was to determine the
prevalence of respiratory infections in various regions of India through published
reports. Understanding the pattern and prevalence of various viral entities responsible
for infections and outbreaks can help in designing better strategies to combat
the problem. The associated pathogens comprise respiratory syncytial virus (RSV),
rhinovirus, influenza virus, parainfluenza virus, adenovirus, etc. Identification of these
respiratory viruses was not given high priority until now, but the pandemic of severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has sensitized our system to
be alert about the burden of existing infections and to have proper checks for emerging
ones. Most of the studies reported to date have worked on the influenza virus as
a priority. However, the data describing the prevalence of other respiratory viruses with
their seasonal pattern have significant epidemiological value. A comprehensive literature
search was done to gather data from all geographical regions of India comprising all
states of India from 1970 to 2020. The same has been compared with the global
scenario and is being presented here.

Keywords: respiratory viruses, India, prevalence, outbreaks, multiplex detection

INTRODUCTION

The National Health Portal of India reported in 2019 that there were 41,996,260 cases and 3,740
deaths from respiratory infections in India in 2018. Acute respiratory infections (ARI) accounted
for 69% of the total cases of communicable diseases, and this scenario is before the era of severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). After the coronavirus disease 2019

Abbreviations: SARI, severe acute respiratory infection; RSV, respiratory syncytial virus; HRSV, human respiratory syncytial
virus; HPIV, human parainfluenza virus; HRV, human rhinovirus; INF, influenza; HMPV, human metapneumovirus; HAdV,
human adenovirus; DALY, disability-adjusted life year; WHO, World Health Origination; ALRI, acute lower respiratory
infection; VRDLs, virus research and diagnostic laboratories.
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(COVID-19) pandemic, the total number of infected numbers
rose to millions and cases are still getting added while this review
was being written. The spread of the virus was so fast and
wide that the World Health Organization (WHO) had to declare
this infection as a global pandemic on March 11, 2020. The
United States, India, Brazil, France, Russia, Spain, Argentina, the
United Kingdom, Colombia, and Mexico were the countries that
were impacted severely. The United States has been reporting the
largest number of cases with 35,283,729 and over 626,668 deaths,
followed by India with 31,341,507 and over 420,196 deaths as per
data until July 24, 2021 (Worldometer, 2021).

India hosts a population of 1.3 billion people distributed
in states having diverse geographical and cultural makeup. In
India, the eight states with the highest total cases of SARS-CoV-2
infections are in Maharashtra, with over 3.84 million confirmed
cases, followed by Karnataka, Andhra Pradesh, Tamil Nadu,
Kerala, Delhi, Uttar Pradesh, and West Bengal. As expected,
with the huge population of the country, these states also have
a huge population. Variations in the environmental conditions,
food habits, and social practices all contribute to the diversity
in the distribution of respiratory infections in different ways
and with different intensities (Salvi et al., 2018). The global
figures indicate that acute lower respiratory infection (ALRI)
is the single largest infectious cause of death among children.
In India, pneumonia itself causes 17% of all deaths in children
>5 years. This leads to the initiation of multiple health measures
and guidelines for infants and younger children. However, being
such a vast and diverse country, there remain so many gaps in the
treatment, vaccination, empirical use of available antimicrobials,
etc. (Krishnan et al., 2019).

Leaving aside the influence of COVID-19, the world has
always been struggling with the prevalence and the diversity of
respiratory infections. These are highly dependent on seasonality
and the change in climatic conditions. Hence, they visit again
and again in the form of epidemics in sporadic regions in the
world, sometimes crossing boundaries and becoming pandemics
as well. The world faces more than 2–5 million cases every year,
with deaths ranging from 290,000 to 650,000 (World Health
Organization, 2021). The exact cause of such a large number
has not been fully understood, but 99% of cases are reported
in children below 5 years and are occurring in developing
countries. Hence, it has something to do with nourishment and
the availability of medical facilities along with sophistication.

Diagnostic Scenario and Prevalence of
Respiratory Viruses
Diagnosing a particular respiratory viral infection based on the
symptoms is difficult as all respiratory viral infections have
overlapping symptoms. Testing for the presence of viruses in
human samples using specific nucleic acid sequence detection
is the only way to confirm diagnosis. Polymerase chain reaction
(PCR) and its variants are the mainstream diagnostic modalities
available, and the same is done with a single set of primers or
multiplex formats after the design of specific probes and primers
and optimization in the laboratory. Immunofluorescence assays
are also in use, but suffer issues like sensitivity. Confirmation by

culture has other issues, such as the availability of sophisticated
cell culture laboratories and the containment levels available at
different resource settings (Malhotra et al., 2016). Surveillance
for influenza has been taken up by many countries wherein the
use of multiplex real-time PCR assays has helped in detecting
circulating viruses and outbreaks and estimating the disease
burden. Following the development of newer methods and
their optimization, more and more viruses are being diagnosed
routinely or as and when suspected in many countries now. The
following viruses are being detected for respiratory infections
using multiplex real-time PCR methods.

Human Respiratory Syncytial Virus
Human respiratory syncytial virus (HRSV)/RSV is considered
to be the most common viral cause of ALRI-related death. It is
estimated to have 33.1 million cases globally, with about 10%
hospitalizations and death of 59,600 children below 5 years of age
every year. This amounts to about 22% of all episodes of ALRI
and is the cause of the highest childhood mortality in low- and
middle-income countries among all respiratory viral infections
(Broor et al., 2018). RSV infections follow a distinctive seasonal
pattern, but differ according to the geographical location. The
tropical or warm climate of the Southeast Asian region allows
it to stay longer, with a few areas harboring the virus and
its outbreaks all through the year. India is also witnessing an
increase in RSV infections in infants and children below 5 years
of age. Hospital-based reports indicate that RSV is detected in
around 16% of children presenting acute lower respiratory tract
infections (Kini et al., 2019).

Human Parainfluenza Virus
Human parainfluenza virus (HPIV) is a virus from the family
Paramyxoviriae with two genera: Respirovirus (HPIV-1 and
HPIV-3) and Rubulavirus (HPIV-2 and HPIV-4). Not much
could be found in the literature about the global burden estimates
for the parainfluenza virus. Literature from Asia reported a
variable prevalence of HPIV ranging from 1 to 66%, with 6.95%
as the Indian average prevalence (Rafeek et al., 2020).

Human Metapneumovirus
Respiratory virus infections are highly prevalent in Southeast
Asian countries, but the discovery of metapneumovirus occurred
in 2001 in patients from the Netherlands (van den Hoogen et al.,
2001). This virus was detected from all continents and in all age
groups. Reports from Hong Kong, Japan, Korea, Thailand, etc.,
also described detections of human metapneumovirus (hMPV)
after 2001. Rao et al. (2004) have presented a preliminary report
on the first detection of hMPV in India from a pediatric patient
in July to August 2003 by reverse transcription PCR.

Influenza Virus
Infection with the influenza virus is prevalent worldwide and
is known to cause around 39 million episodes annually. India,
with a tropical climate and variable hygiene practices, experiences
a significant number of cases every year. Two strains of this
virus are mainly detected: influenza A (INF-A) and influenza
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B (INF-B). Multiple strains of influenza have emerged in due
course, and subtypes H3N2 and H1N1, belonging to INF-A,
are the significant ones. Although influenza virus infections
are reported throughout the year, a higher number of cases
are reported during the rainy season in India. Hence, the
higher relative humidity has a role to play in its incubation
and spread (Narayan et al., 2020). Influenza B, which is
diverse from INF-A virus, comprises two antigenically distinct
lineages (“B/Victoria/2/87-like” and “B/Yamagata/16/88-like,”
termed Victoria and Yamagata, respectively). This virus has also
caused a few major pandemics in known history and is supposed
to have appeared before the period of reporting.

Human Rhinovirus
Rhinovirus, although belonging to the Enterovirus family, causes
respiratory infections along with gastroenteritis and has been a
causal factor for community outbreaks and pediatric respiratory
infections in many countries across the globe. Molecular analysis
of the collected strains has revealed their presence for the last
250 years all around the world (Briese et al., 2008).

Human Adenovirus
Adenoviruses are not often reported to cause severe illnesses in
normal or healthy individuals; however, they cause a wide range
of illnesses in children and immunocompromised individuals.
They start from respiratory symptoms such as the common
cold, sore throat, bronchitis, and pneumonia to gastrointestinal
disorders such as diarrhea, vomiting, nausea, and stomach pain.
They are also known to cause conjunctivitis in children. Not
many epidemiological reports are available from India. A report
describing pediatric gastroenteritis caused by adenovirus was
found in Kolkata, India. This study described the testing of 1,562
stool specimens in 2013–2014 and reported an 11.8% prevalence
of enteric HAdV (Banerjee et al., 2017).

There are limited reports available regarding the global and
regional burdens of all these respiratory virus infections. For
instance, reports on the influenza virus and respiratory syncytial
virus (RSV) are available for the global scenario, but not
much could be found on the prevalence and coverage of the
health system of the parainfluenza virus and metapneumovirus.
Availability of reliable data is a primary requirement for the
assessment of medical needs and also in the field of prediction
for respiratory viral infections. Unfortunately, this is lacking in
most countries, including India. We tried to assess this data gap
and, hence, reviewed the literature from 1970 to 2020 mentioning
cases of respiratory virus infections in India and from a global
perspective. This review is all about the respiratory infections that
occurred due to virus infections. It is high time that we should
take some measures to manage these infections. Currently, every
researcher is compelled by the circumstances to look at COVID-
19 infections, although other respiratory infections should also
be taken care of to avoid similar situations to other viral entities.
With the COVID-19 pandemic, it has become clear that there
exist deficiencies in the system and planning at a larger scale
to address population-level needs. This broad evaluation of
the burden of respiratory viruses in India from 1970 to 2020
points to the clear need for better and conclusive diagnostics

for respiratory viruses and also for plans in controlling the
spread and reemergence of infections. To our knowledge, this
is the first systematic analysis of the prevalence of multiple
respiratory viruses such as influenza virus, RSV, parainfluenza
virus, metapneumovirus, adenovirus, rhinovirus, etc. covering
all geographical regions and states of India. We also tried to
cover the situation on a global scale in comparison with the
Indian scenario.

MATERIALS AND METHODS

Search Strategy
We conducted data gathering of peer-reviewed papers indexed
in PubMed and available search engine reports for estimations
of the burden of chronic respiratory diseases; the prevalence of
respiratory viruses; and viral infection throughout the country
using the keywords “prevalence,” “burden,” “respiratory viruses,”
“chronic respiratory disease,” “co-infection,” “epidemiology,”
“India,” “morbidity,” “mortality,” and “trends” from December
2020 to April 2021. We also tried to look for the diagnostic
scenario of the virus by going through the number of publications
and the types of virus reported. Our search remains restricted to
the English language only. Studies with overlapping populations
were sorted, and the ones with the largest and inclusive data were
chosen to have conclusive outcomes.

Eligibility Criteria
Studies with cross-sectional, prospective, and cohort designs
were all included. The objective of these studies was about
detailing the prevalence of respiratory viruses and respiratory
viral infections. Also, studies with diagnostic intent for viral
infections describing PCR, real-time PCR, and cell culture-
based detection were considered. Most of the studies with
pediatric respiratory infections were given priority, but infections
reported in adult populations were also considered. Studies
reporting on the diagnosis of multiple viral species were also
given priority as they have good coverage of all respiratory
viruses. Reports describing the detection of individual respiratory
viruses were considered for adding the counts to the overall
prevalence. Studies with animal experiments and ex vivo and
toxicological perspectives were excluded, along with non-peer-
reviewed articles and reports.

RESULTS

Prevalence of Respiratory Viruses in
India Based on Reported Cases
During our literature survey, we decided to gather data on
reviews regarding the combined prevalence of respiratory viruses
in India; however, no recent data could be found on Google
Scholar, PubMed, and other search engines accessible to us.
Hence, segregated data from different regions and states or cities
in India were gathered and combined. A total of 35 research
articles from 1970 to 2020 were considered significant, with
around 22,000 cases examined (Table 1). The reports in terms
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TABLE 1 | Summary of cases studied from various states/cities of India.

Year(s) of study Area RSV hADV PIV Rhino Influenza INF-A INF-B hMPV No. of
samples

No. of
cases

References

1964–1970 West Bengal 12 160 55 2 0 0 3 0 4,771 483 Kloene et al., 1970

2001 New Delhi 22 63 82 0 0 143 2 0 832 317 Jain et al., 2001

2008 West India 100 30 8 0 21 0 0 0 385 143 Yeolekar et al., 2008

2007–2008 Kolkata 95 0 0 0 0 121 59 0 1,091 275 Agrawal et al., 2009

2009–2011 North India 0 0 0 0 46 28 0 0 1,043 74 Gupta et al., 2013

2009–2011 North India 50 13 10 0 17 0 0 3 245 98 Broor et al., 2014

2009–2011 Pune 130 0 49 145 0 72 0 44 843 503 Choudhary et al.,
2013

2010–2011 Kolkata 194 0 216 6 0 320 328 82 2,737 1616 Roy Mukherjee
et al., 2013

2010–2011 West Bengal 88 0 0 0 0 30 135 8 880 232 Mazumdar et al.,
2013

2010–2011 Kolkata 2 0 0 0 9 0 1 23 447 35 Roy Mukherjee
et al., 2013

2011–2012 Mumbai 2 0 0 0 37 15 24 0 200 78 Chavan et al., 2015

2011–2012 Lucknow 40 10 0 0 0 14 3 2 188 86 Singh et al., 2014

2012 North India 0 82 0 0 0 0 0 0 508 82 Saha et al., 2015

2011–2013 East India 62 31 0 52 67 0 0 0 358 248 Mishra et al., 2016

2013–2014 Chennai 1 0 4 0 0 2 3 5 200 83 Ramya et al., 2017

2012–2014 North India 139 0 88 0 42 0 0 86 875 335 Krishnan et al., 2019

2012–2014 Rajasthan 6 12 13 15 27 2 4 35 155 136 Malhotra et al., 2016

2014–2015 Chandigarh 0 15 0 0 0 0 0 0 23 15 Singh et al., 2018

2012–2015 Pondicherry 32 0 20 0 179 0 0 24 648 287 Palani and Sistla,
2020

2012–2016 Rajasthan 279 83 24 106 30 11 20 44 997 747 Swamy et al., 2018

2016–2017 Odessa 14 0 7 82 0 0 0 8 332 108 Panda et al., 2017

2017 J&K 5 2 0 11 18 15 3 2 233 46 Koul et al., 2017

2017–2018 South India 15 4 2 7 0 2 5 0 69 33 Abinaya et al., 2020

2017–2018 Delhi 11 4 1 4 29 0 11 0 6 118 81 Meena et al., 2019

2016–2018 Chennai 60 0 15 13 39 0 0 12 350 135 Hindupur et al.,
2020

2018 Delhi 57 7 21 80 0 29 30 0 306 224 Sachdev and Gupta,
2018

2017–2019 Telangana 8 5 23 53 56 87 33 48 513 261 Anand and
Nimmala, 2020

2019 Coimbatore 10 0 0 12 25 10 8 0 185 84 Akila, 2019

2019 West India 29 18 11 21 5 0 0 7 100 82 Sonawane et al.,
2019

2019 South India 94 0 6 0 0 15 10 0 383 130 Kini et al., 2019

2020 Pune 6 4 13 15 27 2 4 35 362 84 Potdar et al., 2020

The number of cases detected (Green to Orange Shading indicate increasing numbers) in the given study for a particular virus is listed under the virus name. RSV,
respiratory syncytial virus; hADV, human adenovirus; PIV, parainfluenza virus; Rhino, rhinovirus; INF-A, influenza A; INF-B, influenza B; hMPV, human metapneumovirus.

of reliable publications did not emerge in a sustained fashion.
Rather, there have been gaps in reporting. This was due to
the unavailability of a program that could have monitored the
prevalence of these viruses on a yearly basis. As apparent from
Table 1, not many reliable reports could be found describing viral
prevalence during 1970–2000. A similar trend was found from
2001 to 2007. However, with the availability and affordability
of PCR and other detection modalities, regular reporting was
observed after 2007. The two peaks in numbers, as observed
in 2009 and 2012, were due to outbreaks, and hence there was
enhanced diagnosis during those periods. This change in number

was found to be an outcome of a change in the diagnostic rate.
Earlier diagnoses or surveys did not have a comprehensive panel
of viruses, and therefore the trend shows no detection of a few
viral entities such as rhinovirus and hMPV in initial reports.
Influenza, being an annual affair and better known to diagnostic
systems, was always included in the diagnosis and was always
detected in higher numbers.

Table 1 and Figure 1 summarize the above findings with
details of the type and number of viruses, their area of reporting,
and the time durations from the overall findings of India. In
total, RSV was found to be highly prevalent at all times with a
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FIGURE 1 | Comparison of the prevalence rates of viral infections between India and the rest of the world.

percent contribution of 29%. Influenza A was the second most
prevalent virus with a 16% share in all the detected viruses. The
other viruses are also shown with their percent prevalence.

The reports were also classified based on the geographical
regions as divided into four major zones, i.e., East, West, North,
and South India. Table 2 and Figure 2 give an overview of
the type and number of viruses and their prevalence based
on the studied reports. The regions mentioned do not mean
every part of the region, but that the area of the report falls
under that geographical region. In brief, East India has reports
from West Bengal and Odisha, and West India included reports
from Maharashtra with independent reports from Mumbai and
Pune along with Rajasthan. Reports from Ballabgarh, rural
Ballabgarh, Chandigarh, Lucknow, J&K, Delhi, New Delhi, and
Haryana were included in North India, while South India
included reports from Karnataka with independent reports from
Bengaluru, Puducherry, Telangana, and Tamil Nadu including
Chennai and Coimbatore.

The reports were further classified based on the prevalence of
respiratory viruses in those regions considering the differences
in climatic conditions and the chance of finding a higher
number of infections with a particular virus (Table 2 and
Figure 2).

North India
The North India region is a large area with cold temperatures and
chilling conditions in the winter. This could be the reason behind
influenza and parainfluenza having detection rates of 27 and 14%,
respectively. The 2,085 reported cases had 747 positive detections
for upper respiratory tract infection (URTI; Jain et al., 2001;
Broor et al., 2014; Singh et al., 2014; Saha et al., 2015; Sachdev

and Gupta, 2018; Krishnan et al., 2019; Meena et al., 2019).
Parainfluenza and INF-B cases were reported to be higher here.

East India
It was found that publications are mostly available for West
Bengal, only Kolkata and Odessa. In total, these studies have
examined 12,875 patients for respiratory tract infection, of which
4,548 were detected positive for viral infections. East India is the
only region from which relatively lower reported cases of RSV
(20%) were found. INF-A and INF-B show the highest prevalence
rates in India, i.e., 22 and 25%, respectively (Kloene et al., 1970;
Agrawal et al., 2009; Mazumdar et al., 2013; Roy Mukherjee
et al., 2013; Mishra et al., 2016; Panda et al., 2017). Data analysis
revealed that the number of reported cases and the prevalence of
influenza are higher compared to those of other regions in India.

West India
Reports from this region were mostly from Pune and Rajasthan,
while other regions barely reported the viral diagnosis. As
per these reports, 8,448 cases were studied and 1,315 samples
were found positive for respiratory virus infections. Rhinovirus
has a higher infection rate (18%) than in other regions
and is detected regularly (Figure 3; Yeolekar et al., 2008;
Choudhary et al., 2013; Chavan et al., 2015; Malhotra et al.,
2016; Swamy et al., 2018; Sonawane et al., 2019). This
region has reported the highest prevalence of rhinovirus:
the cause of the common cold. RSV was also found to be
higher in this region.

South India
The South India region with 2,298 cases reported 1,013 positive
detections for respiratory virus, and around 50% of the cases
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TABLE 2 | Prevalence of virus infections based on the geographical regions in India (1970–2020).

Region Virus type

RSV ADV PIV RHINO INFV INF-A INF-B hMPV Total no. of cases No. of positive cases

North India 232 83 102 59 195 40 12 11 2,085 747

East India 468 193 320 144 34 532 584 111 1,2875 4,548

West India 469 118 138 230 37 139 44 115 2,448 1,351

South India 324 10 54 76 18 89 44 56 2,298 1,013

Total cases 1493 404 614 509 284 800 684 293 1,9706 7,659

RSV, respiratory syncytial virus; ADV, adenovirus; PIV, parainfluenza virus; Rhino, rhinovirus; INFV, influenza virus; INF-A, influenza A; INF-B, influenza B; hMPV, human
metapneumovirus.

FIGURE 2 | Prevalence of viral infections based on the geographical regions in India.

detected were RSV, which is higher than that in any other region
in the country (Akila, 2019; Kini et al., 2019; Abinaya et al., 2020;
Anand and Nimmala, 2020; Hindupur et al., 2020; Palani and
Sistla, 2020).

The very first report that we considered has summarized data
from four villages in West Bengal, and the sampling duration was
from 1964 to 1966. More than 4,000 samples were collected and
625 viruses were isolated. These included all types of respiratory
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FIGURE 3 | Detection rate of rhinovirus from 1964 to 2020. The number of reports included in the study during this period is indicated in brackets.

viruses, with parainfluenza, RSV, adenovirus, rhinovirus, and
influenza virus types. It was discussed that there were waves of
rising infections during this period, while the persistence of these
viruses was also noted. The results of other studies, as described
in Table 1 and Figure 4, can be discussed based on individual
viruses, and their trend of detection in a given period is as
described below.

Respiratory Syncytial Virus
From 1969 to 2001, reported cases of RSV were comparatively
less than those of other viruses, but after 2007, the detection
rate increased gradually, taking the total count of RSV-infected
patients to 1,625 as calculated with the data included in this
study. RSV has a higher prevalence rate in India than any
other respiratory viruses, as shown in Figure 2. As compared
regionally, South India showed a bit higher infection rate.
This is the trend not only in India but also in other parts
of the world (Figure 1). RSV has always been a part of the
diagnostic machinery and was initially detected in moderate
numbers routinely, except in 2009–2010 and 2012–2014 when
its detection rate reached as high as 25% (Choudhary et al.,
2013) and 41% (Krishnan et al., 2019), respectively, of the total
positive cases. The prevalence took an upward trend afterward,
and very high number of cases were reported until the recent
time, except in 2020 when COVID-19 shadowed all detections
and outnumbered all.

Human Adenovirus
Detection of adenovirus was available since the earlier period
of the reporting in this study, and its prevalence was reported
in higher numbers initially. In later publications, this was not
given a high priority due to the non-severe outcomes of the

infection and was not included routinely while diagnosing other
respiratory viruses in many studies. After 2011, the availability
of multiplex testing again allowed including adenovirus in the
diagnostic panel; since then, it has been reported routinely,
with moderate counts (Table 1 and Figure 4). Regional
comparison showed its lower prevalence in South India, while
the other three regions have a higher prevalence of this
virus (Figure 2).

Human Parainfluenza Virus
Human parainfluenza viruses, a member of the Paramyxoviridae
family, is classified as HPIV-1 to HPIV-4 based on the serotypes.
In most cases of serious infections, HPIV-3 is diagnosed as a
causal entity followed by HPIV-1 and HPIV-2, while HPIV-4
is associated with milder symptoms and is not included in the
diagnosis for routine assays. The incidence rates of HPIV have
always been higher whenever detected. The literature reported a
higher incidence in colder temperatures; hence, more cases were
recorded in North India and during the winter season compared
to the other parts of the country and in other seasons (Table 1
and Figure 2).

Influenza Virus
In some of the papers, influenza virus was diagnosed and reported
as influenza only and was not further classified into its subtypes;
hence, it has been depicted as a separate row in Table 1, along
with INF-A and INF-B. It has been reported to have moderate to
high counts, except in 2011–2012 when there was an influenza
outbreak and a higher number of samples were collected. As per
the published literature, influenza was found to be one of the
highly prevalent infections after 2001.
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FIGURE 4 | Prevalence of respiratory viruses from 1969 to 2020 in India. This figure shows the total prevalence of respiratory viruses in India from 1969 to 2020. The
number of cases is reported on the Y-axis and the year of reporting is presented on the X-axis, while the number in brackets indicates the number of papers
published in that period, with papers published in the same year being merged. The tabular format below the graphical presentation includes the number of viruses
studied along with the year-wise reported positive cases.

Influenza A
After RSV, influenza A shows a higher detection rate in India, and
in the current review, a total of 929 confirmed cases are included
(Figure 2). INF-A is highly detected in East and South India,
maybe because of the pandemic. The counts of influenza viruses
remain very high, as reported in various studies so far, despite the
availability of the vaccine in 2015. However, there was a gradual
decline observed after this period.

Influenza B
The detection rate of INF-B is relatively low as compared to other
viruses, although a peak was detected in 2010–2011 due to the
enhanced detection during the outbreak of H1N1. At that time,
a total of 4,064 patients were tested under routine diagnosis,
whereas 675 cases were detected positive for INF-B.

Human Metapneumovirus
In India, hMPV has been taken into consideration in routine
diagnostic tests since 2009. Before that, no cases of hMPV have
been detected, as depicted in Figure 4. The prevalence of hMPV
in India remained low compared to the other viruses until 2012;
thereafter, the number of positive cases rose slightly each year.
The detection rate is higher in warmer regions, i.e., South and
West India, compared to colder regions, i.e., North and East
India (Figure 2).

Rhinovirus: Is the Prevalence Increasing?
During our analysis, it was very apparent that rhinovirus
has always been present in regional outbreaks or epidemics.

Increased numbers of rhinovirus cases are being reported with
improved diagnostics and better medical coverage. Although
timelines could not be drawn with the limited data, we could
observe a pattern that indicates increasing number of cases
of rhinovirus infection in India, which is in line with global
reports. Figure 3 shows the pattern of cases during the period
from 1969 to 2020, leaving those years in which there were no
reports published.

The Scenario in Other Parts of the World
We also tried to compare our findings with reports from other
parts of the world. We went through the literature available
from other parts of the world and focused on studies reporting
larger number of samples. Reports from five continents—Asia,
Australia, Africa, Europe, and the United States—were found to
be useful. At the same time, we included individual reports from
the countries such as Bangladesh, China, Kenya, Thailand, Egypt,
Italy, the Netherlands, Hong Kong, and Sweden, with 1971–
2015 as the period of the research (Table 3). Overall, these case
studies reported 36,559 cases. Cases from the different continents
showed a diversity of regions, weather conditions, gender, race,
age, religion, etc. (Henrickson et al., 2004; Farha and Thomson,
2005; Esposito et al., 2013; Zheng et al., 2018; Milucky et al.,
2020). The reports that were picked up for this study gave
cumulative data for a certain period and a larger coverage in
terms of spread. Sporadic reports are not considered here as we
aimed to get a generalized picture of the global scenario of all
the respiratory viruses. WHO has conducted global surveillance
of the important respiratory pathogens such as influenza and
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TABLE 3 | Representative studies from the rest of the world to compare the scenario of viral disease prevalence in India.

Area of reporting hADV RSV Influenza FLU.A FLU.B Rhino PIV hMPV Year(s) of Total no. No. of

hADV research of samples positive cases

Wisconsin, United States 27 778 – 241 45 30 226 – 1996–1998 3,325 1,347

Finland, United States,
Australia, Switzerland, the
Netherlands, Hong Kong,
Sweden

95 572 – 285 270 74 211 63 1986–2003 9,768 1,059

Europe, Asia, America,
Oceania, Africa

126 561 246 – – 2,330 150 90 1971–2014 20,486 3,503

Milan, Italy 11 188 57 6 8 144 11 49 2007–2014 592 435

Bangladesh, China, Guatemala,
Kenya, Thailand, Egypt

27 72 417 327 127 272 70 36 2013–2015 2,388 1,815

Total no. of cases 286 2,171 720 859 450 2,850 668 238 1971–2015 36,559 8,159

hADV, human adenovirus; RSV, respiratory syncytial virus; FLU.A, influenza A; FLU.B, influenza B; Rhino, rhinovirus; PIV, parainfluenza virus; hMPV, human
metapneumovirus.

RSV. The Global Influenza Surveillance and Response System
(GISRS) is one of the examples of the global surveillance of
influenza, which has been done for more than 60 years and is
still going on. Similarly, an RSV surveillance system is proposed
using the GISRS platform. The National Respiratory and Enteric
Virus Surveillance System (NREVSS) in the United States also
conducts surveys of most of the respiratory viruses to understand
the temporal and geographic circulation patterns by focusing on
each virus individually. The patterns obtained from the published
literature are shown in Table 4 and Figure 1. After analysis, it
was observed that India and other regions of the world follow a
similar trend of prevalence of viral infection. Rhinovirus is the
most prevalent virus with 35% of cases worldwide, whereas in
India rhinovirus has a detection rate of 11%, but the trend line
shows that its prevalence is increasing (Figure 3). The prevalence
of RSV was found to be very similar in India compared to other
parts of the world. In India, RSV is the most prevalent virus,
whereas it is the second most prevalent virus in other parts
of the world. In India, influenza and its INF-A subtype show
almost similar detection rates (influenza: 11% in India and 9%
in other parts of the world; INF-A: 15% in India and 10% in other
parts of the world). INF-B and hMPV have higher prevalence
rates in India of 12 and 8%, respectively, whereas the worldwide
incidence rate is only 3% for both INF-B and hMPV. The
prevalence rates of ADV and PIV were found to be almost similar
in India to other parts of the world. However, their detection rates
are also low, as per the reviewed literature (Table 4).

DISCUSSION

Although previous attempts have been made to estimate the
prevalence rates of respiratory viruses or specific viruses in some
states of the country, there have been no report summarizing
the burden of respiratory viruses or infectious diseases, deaths,
across all states of India for a long time. In total, the scenario
of the whole country can be discussed as depicted in Figure 2
and Table 1. RSV remained the most prevalent respiratory virus
in India for the whole duration of the study period. If we add
up all the influenza types together, we may find it to be the most

prevalent viral cause of respiratory infections. Parainfluenza has
also been a significant one, with rhinovirus as an emerging viral
pathogen during this period, which may be due to improved
diagnostics. At the same time, the prevalence rates of adenovirus
and hMPV remained on the lower side.

RSV was the dominant one in all regions, except for East
India that has variable percent contributions of all the other
viruses, while influenza was highest in East India, followed by
North India, compared to the other geographical regions. Reports
from East India show higher numbers of influenza B, followed by
influenza A, and a few reports indicating influenza as one group
without details about its types. Also, this region has a higher
prevalence of parainfluenza virus compared to all other regions.
The higher prevalence rates of influenza and parainfluenza
viruses in North and East India could be due to the extreme
cold weather during the winter season and also to the drastic
temperature variability in different seasons. Most of the studies
considered all types of influenza in one group for reporting
purposes; however, their subtypes may vary in occurrence and
also may not be classified further due to resource constraints.

Human metapneumovirus had the lowest prevalence in all
the regions, with the least prevalence in North India. West and

TABLE 4 | Comparison of the detection rates of viruses in India with those of other
parts of the world.

Prevalence in India (%) Virus Prevalence in the rest of the world (%)

26 RSV 25

7 ADV 4

10 PIV 8

11 Rhino 35

11 Influenza 9

15 INF-A 10

12 INF-B 3

8 hMPV 3

RSV, respiratory syncytial virus; ADV, human adenovirus; PIV, parainfluenza
virus; Rhino, rhinovirus; INF-A, influenza A; INF-B, influenza B; hMPV, human
metapneumovirus.
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South India have relatively higher prevalence rates of this virus.
The higher percentages of hMPV in West and South India may
be due to the relatively hot and humid climate in the majority
of the areas, being in the coastal region. As reported earlier,
infections with hMPV peak during the rainy season, and hence
its higher prevalence in humid regions can be correlated (Evelyn
et al., 2019). The western region has a relatively lower prevalence
of influenza and other viruses compared to the other regions,
while it has the highest number of reported cases of rhinovirus.
The southern region was found to report the highest number of
RSV cases, which also contributes to the overall high number of
this virus in India.

The distribution of adenovirus was found to be uneven,
with high prevalence in North India while very low in South
India. A reason for this may be its moderate symptoms and
low severity. Another possibility is that the infected individuals
are normally not subjected to diagnosis, and hence many cases
remain undiagnosed. In most cases, it was detected during
surveys or after an attempt to detect other viral infections.

Rhinovirus has been the most prevalent virus in most parts of
the world and is now also being reported frequently in India. The
reason for the lower prevalence of rhinovirus in India may be its
underdiagnosis in the earlier phase of infection (Figure 3). With
improved and wide-ranging diagnostic procedures, it now seems
that the pattern of its prevalence is similar to that of the rest of
the world. The observation in this study also points toward an
increase in prevalence from 2012 to 2019, after which COVID-
19 has taken over and not many reports could be found. This
also points toward the long persistence of this virus and a need to
work in this area to avoid any major epidemic due to its variants
or larger spread.

CONCLUSION

The outcomes of this study have projected an excessive load of
disability-adjusted life years (DALYs; 32% of the global count)
due to respiratory infections compared to the total population of
the country, which is 18% of the global population. We provided a
broad evaluation of the burden of respiratory viruses and diseases
in different states of India, as classified under four geographical
regions from 1970 to 2020, based on all accessible data. An
important finding of this study is that most states in India have

higher rates of infections of RSV, influenza, and parainfluenza.
These are the top three infectious viruses as per the studied
reports. Also, it was found that from 2016 to 2017, infection
of rhinovirus has increased at a higher rate. The exercise was
done during the collection of data, and its compilation also
indicated the unavailability of a systematic centralized database of
respiratory viruses and their regional prevalence and cumulative
yearly incidences. The inferences drawn out from the prevalence
data can help in deciding the diagnostic priorities in these regions
and devising local protocols for routine diagnosis. In conclusion,
the review points toward the need for improved detection of
multiple viruses and informed management of their infections.
Another key finding during our data analysis was that most of the
reports were originated from areas where research facilities are
established. Hence, either the coverage of these research facilities
may be expanded or a few more diagnostic research laboratories
may be established in those areas that are remote and not accessed
by the public so far for the diagnosis of these viruses. Also, routine
surveillance of such viruses may be added to their mandate.
A new ray of hope has been seen with the decision for the
establishment of VRDLs in 2016 by the Department of Health
Research (DHR)/Indian Council of Medical Research (ICMR).
This is a network of laboratories to enhance the country’s capacity
for the early diagnosis of all viral infections with public health
importance in the Indian context. The target is to establish 160
such laboratories all over the country; 106 of such laboratories
are already established and are either functioning or being
made functional.
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