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Abstract 

Background: Acute respiratory infections (ARIs) and severe acute respiratory illness (SARI) are public health bur-
dens globally. The percentage of non-SARS CoV-2 respiratory viruses among patients having ARI and SARI who visit 
Car Nicobar’s hospital settings is undocumented. Changes in the epidemiology of other respiratory viruses during 
COVID19 pandemic is being reported worldwide.

Methods: Inpatient and outpatient settings at BJR hospital, Car Nicobar Island, India, were used to conduct prospec-
tive monitoring for ARI and SARI among Nicobarese tribal members. The patients with ARI and SARI were enlisted in 
BJR hospital from June 2019 to May 2021. At the ICMR-NIV in Pune, duplex RT-PCR assays were used to test the pres-
ence of respiratory viruses. The prevalence of non- SARS CoV-2 respiratory viruses was measured by comparing here 
between pandemic and pre-pandemic periods.

Results: During the COVID19 pandemic, Influenza A (H3N2) and rhinovirus were predominantly reported non-
SARS CoV-2 respiratory viruses while Human metapneumovirusand influenza A (H1N1)pdm09were most commonly 
reported in the prepandemic period. This result indicates the altered circulation of non-SARS CoV-2 during pandemic.

Conclusions: A considerable proportion of respiratory infection was correlated with respiratory viruses. Prevalence 
of non-SARS CoV-2 respiratory viruses was high at the time of infection when compared with pre-pandemic period, 
at Car Nicobar Island. This study enlightened the change in circulation of other respiratory viruses among the indig-
enous Nicobarese tribes. Clinicians and allied medical staff should be more prudent of these respiratory infections.
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Background
Respiratory viruses are the common causative agents 
leading to high morbidity and mortality due to res-
piratory infection which impose a heavy economic 
burden [1]. Respiratory viruses cause varying degrees 

of respiratory diseases among all age groups and it 
includes respiratory syncytial virus (RSV), influenza 
virus, parainfluenza virus, human metapneumovi-
rus (HMPV), rhinovirus, adenovirus and corona virus 
[2–4]. These respiratory viruses can be transmitted via 
direct or indirect contact, droplets and aerosols. SARS 
CoV-2, the cause of the epidemic in Wuhan, China in 
December 2019, has spread around the world, causing 
significant morbidity and mortality. The World Health 
Organization (WHO) classified COVID-19 a public 
health emergency of worldwide significance on January 
31, 2020 [5]. Control measures implemented during the 
COVID19 pandemic was associated with changes in the 
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prevalence of other respiratory viruses[3]. Although, 
acute respiratory infections (ARI) caused by seasonal 
viruses show lower positivity rates during the COVID-
19 pandemic in South Korea [6].

Adopting Non-pharmaceutical interventions (NPIs) 
such as wearing face-mask, closure of schools, shops 
and places of public gatherings and restriction of move-
ments might influence the incidence of varying degrees 
of respiratory viral infections [7]. In the US, the num-
ber of influenza like illness has reduced for the period 
of 2019 – 2020 [4]. In many industrialised and devel-
oping countries, influenza-related hospitalisation rates 
have declined even during pandemic [8]. Recent studies 
have discovered that SARS CoV-2 and other respiratory 
viruses co-infect at higher rates [2]. During a COVID 
pandemic, frequently identified viruses can still exist 
and induce co infection. Some studies reported quite 
a low percentage of SARS CoV-2 co-infection with 
no increase in mortality and morbidity. However, the 
alteration in viral aetiology and epidemiologic features 
of respiratory infections during pandemic need to be 
explored [7]. Routine testing for non-SARS-CoV-2 res-
piratory viruses during COVID-19 pandemic could help 
with disease management. Surveillance of ARI requir-
ing hospital treatment is becoming more critical for the 
detection of novel respiratory viruses. Age related fac-
tors were focused to know the predominant age groups 
prone to infectious respiratory viruses. Paediatric and 
elderly patients were more commonly affected by this 
respiratory illness because of low immune response and 
other related factors [9, 10].

Car Nicobar is a small  (49km2) remote island of Anda-
man and Nicobar group of Islands, a Union Territory 
of India and is 260 km away from the headquarter Port 
Blair. This island has geographical closeness to the South 
East Asian countries like Indonesia, Thailand and Burma.
The climate here is tropical, as it is only 9 degrees south 
of the equator and it is the home for the aboriginal tribe 
Nicobarese, one of the six aboriginal tribes and inhabits 
a population of 17,841 (> 98% Nicobarese) as per census 
2011 [11]. Being a tribal reserve area, the entry for com-
mon public is restricted to this Island, however, the peo-
ple of Nicobarese tribe is allowed to travel all over the 
country [12]. Also the illegal activities of poaching from 
nearby South East Asian countries are often reported in 
this island. The factors like travel of Nicobarese to dif-
ferent part of the country, poaching activities to these 
islands, raising pigs and migratory birds pose this popu-
lation at risk of emerging, re-emerging viral strains.

Health care services in this island are entirely under the 
government sector through Directorate of Health Ser-
vices. BJR(Bishop John Richardson) district hospital is 
the only major health facility in this island [13].

There is always a risk of spread of any respiratory 
viruses to this island due to the movement of this tribe 
to all over the country and significant increase of tourists 
in Andaman Islands, especially to the head quarter Port 
Blair.

Keeping in view of history of influenza H1N1 pandemic 
in 2009, the surveillance activities were strengthened in 
Car Nicobar [14]. The first incidence of COVID-19 infec-
tion reported in Kerala on January 31, 2020 [15]. SARS 
CoV-2 was later discovered in all of India states con-
sequently. From March 17th 2020 strict lockdown was 
enforced in entire Andaman and Nicobar Islands,that 
was before the lockdown in mainland India. Car Nicobar 
Island being tribal area, the movement of the people from 
Car Nicobar to other islands and vice versa was strictly 
prohibited. Subsequently, the movement of the people 
was allowed but with restrictions ie., the person show-
ing negative report of COVID19 RT-PCR test within 
48 h were only allowed to enter the island. However, they 
were enforced to strictly follow the home quarantine on 
arrival for a week.Inspite of all these restrictions,the first 
case of SARS CoV-2 was detected on 8 August, 2020 in 
Car Nicobar Island, however, the spread was contained 
and there were no reported cases of SARS CoV-2 from 
December 2020. Travel from mainland India and over-
seas was restricted during the COVID-19 pandemic. 
Meanwhile the study was started prior to the pandemic 
in Car Nicobar Island between June 2019 and May 2021. 
This research intended to quantify the occurrence of 
common respiratory viruses among Nicobarese tribe 
during COVID-19 pandemic and pre-pandemic in the 
hospital settings of Car Nicobar Island, India.

Methodology
Study design and population
A prospective hospital based study was conducted 
in a BJR hospital, Car Nicobar, Andaman and Nico-
bar Islands, India. In total, 428 patients of all age group 
among the Nicobarese tribe those attending the physi-
cians of outpatient and inpatient settings suffering with 
Influenza-Like Illness or severe acute respiratory illness 
of suspected viral etiology as per the eligible criteria were 
enrolled after obtaining an informed consent.

Case definition
Influenza‑Like Illness (ILI)
An acute respiratory illnesswith measured fever of ≥ 38 
C° and cough,with onset within the last 10 days [16].

Severe acute respiratory illness (SARI)
An acute respiratory illness with a history of fever or a 
measured fever of ≥ 38 C° and cough, with onset within 
the last 10 days, requiring hospitalisation. [16].
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Inclusion criteria
Patients suffering with acute respiratory tract infections 
and suspected viral etiology, primarily ILI.

Exclusion criteri
ILI and SARI cases with a previous laboratory confirmed 
respiratory viruses during the same season and patient-
sunwilling to participate in the study.

Based on the signs and symptoms, study individuals 
were enrolled from June 2019 till May 2021.The details 
regarding the sociodemographic profile, recent history of 
travel, clinical symptoms and signs were collected using a 
predesigned questionnaire.

Sample collection
All the patients who were reporting to the BJR hospital 
with ILI and who gave written consent were enrolled 
in the study and respiratory specimens (Nasal swabs/ 
Throat swabs) were collected. The study was approved 
by the Institutional Ethics committee, ICMR-Regional 
Medical Research Centre (RMRC), Port Blair, Andaman 
and Nicobar Islands. The clinician or a trained staff nurse 
was involved in nasal swabs and throat swabs collection. 
The samples were collected, stored and transported fol-
lowing the standard operating procedure as per the 
WHO guidelines [17].Initially, all the samples were trans-
ported to Port Blair’s ICMR-Regional Medical Research 
Centre. After initial processing the samples were trans-
ferred to ICMR- National Institute of Virology (ICMR- 
NIV), Pune, India, maintaining the cold chain for further 
testing.

Laboratory testing
Ribonucleic acid (RNA) was extracted using MagMax-96 
viral RNA isolation kit as per manufacturer’s instruction 
[18]. Real-time Reverse Transcription PCR (qRT-PCR) 
were performed for the following respiratory viruses: 
influenza A virus, influenza B virus, respiratory syncytial 
virus (RSV) A and B, human metapneumovirus (hMPV), 
Para-influenza virus (PIV) 1,2,3 and 4, rhinovirus, adeno 
virus and corona virus (HCoV – 229E, OC43, HKU1) 
using the Invitrogen Superscript III one step quantitative 
RT-PCR kit (Invitrogen, Thermo Fischer Scientific, USA) 
[19]. This RT-PCR assay was carried out on ABI 7500 
machine (Applied BiosystemsInc, USA). PCR reaction 
mixture was prepared for 25 µl that comprise of 10 µmol 
of forward and reverse primers, 5 µmol of Taqman probe, 
12.5  µl of 2 × buffer, 0.5  µl of  superscriptTMIII enzyme 
and 5  µl of nucleic acid template. Thermal cycling con-
ditions for these qRT-PCR tests consisted of 45 cycles 
reaction with initial denaturation at  940C for 5  min, 
denaturation at  940C for 15 s, annealing at  550C for 30 s 
[18, 19].

Statistical analysis
Statistical analysis were performed using SPSS 17 (SPSS 
Inc. Chicago, IL, USA). For comparison of categorical 
data, chi-square was used. P-value < 0.05 was considered 
to be statistically significant.

Results
Demographic and Clinical characteristics
In this article, 428 patients with respiratory illness 
attended the outpatient and inpatient settings of BJR hos-
pital, Car-Nicobar. Among 428 patients, 142 (33.2%) were 
hospitalised cases with severe acute respiratory illness 
(SARI) and 286 (66.8%) were OPD cases with Influenza 
like illness (ILI). Of 428 cases, respiratory samples were 
collected from 320 patients that were processed for labo-
ratory testing of respiratory viruses. The median age of 
patients who attended both inpatient and outpatient set-
tings was 37 years (IQR: 15 – 52 years). The median age 
of hospitalised cases was 51 years (IQR: 6.5 – 57.5 years) 
which is higher than the median age of outpatient cases 
34.5 years (IQR: 16 – 50.5 years).

There was no significant gender-specific relation 
among ILI cases (P > 0.05)in the study. However com-
pared with hospitalized cases, more frequent patients 
attended the outpatient settings. The percentage of males 
and females attending the outpatient settings werehigher 
when compared with hospitalized cases(male: 73.1% 
vs.26.9%) and (female: 60.7% vs. 39.3%) respectively.

Among childrenup to five years and elderly 
patients ≥ 65, high frequency of cases observed in hos-
pitalised (inpatient) settings (24.1% and 15.5%) than 
outpatient settings (9.4% and 6.3%). Demographic char-
acteristics of ILI in Car-Nicobar were shown in Table 
1. Compared with pre-pandemic cases, most frequent 
ILI cases were reported during pandemic (59.9% vs. 
40.1%). Among these 428 ILI cases, most common symp-
toms were cough (78.47%), fever (53.83%), runny nose 
(40.67%), and shortness of breath (41.15%). All sympto-
matic distribution of ILI in Car-Nicobar were shown in 
Fig. 1.

Detection of respiratory viruses
Among 320 suspected samples tested, 88 (27.5%) had 
viral respiratory infection confirmed by real-time RT-
PCR. Of these 88 positive respiratory cases, most fre-
quently identified were influenza A (H1N1) pdm09 
(6%), influenza A (H3N2) (56%), Human metapneu-
movirus (hMPV) (15%), human rhinovirus (12%), 
human adenovirus(5%), respiratory syncytial virus 
A (2%), parainfluenza virus – 4 (PIV – 4) (1%) and 
human corona virus (HCoV–OC43 and HCoV – HKU1) 
(2% and 1%). Aetiology of non-SARS CoV-2 respira-
tory virus infection in Car-Nicobar, India are shown 
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in Fig.  2. Of these 88 positive respiratory cases, 16 
were reported as hospitalized cases and remaining 72 
were reported as outpatient cases. The cases report-
ing during the pandemic period were reduced due 
the restricted movement and change in health seek-
ing behaviour. Moreover being the only district hos-
pital and with limited number of beds at BJR hospital, 

Car Nicobar Island only severe and complicated cases 
were admitted and the remaining cases were managed 
and treated as outpatients. Among the outpatients, 
more cases were positive for influenza (H3N2) (68.1%) 
and rhinovirus (13.9%) whereas among hospitalized 
cases, most frequent cases were hMPV (50%), influenza 
(H1N1) pdm 09 (18.8%), and RSV A (12.5%).

Fig. 1  Symptomatic distribution of Influenza-like illness in Car-Nicobar

Table 1 Demographic characteristics of patients with ILI in Car-Nicobar, India (2019 – 2021)

Characteristics All patients (N = 428, %) Hospital settings

Inpatient (N = 142, %) Outpatient 
(N = 286, %)

Gender

 Male 212 (49.5) 57(40.1) 155 (54.2)

 Female 216 (50.5) 85(59.9) 131(45.8)

Median age years (IQR) 35.5 (17–52) 40.5 (6.75–59.25) 34 (17–51))

Age (Years)

 0–5 60 (14.4) 34( 24.1) 26 (9.4)

 6–15 45 (10.8) 9 (6.4) 36 (13.0)

 16–25 47 (11.2) 7 (5.0) 40 (14.4)

 26–35 62 (14.5) 12 (8.5) 50 (17.5)

 36–45 62 (14.5) 20 (14.1) 42 (14.7)

 46–55 63 (14.7) 22 (15.7) 41 (14.3)

 56–65 49 (11.4) 16 (11.3) 33 (11.5)

  ≥ 66 40 (9.3) 22 (15.5) 18 (6.3)

Pre-pandemic (June 2019–July 2020) 172 (40.1) 53 (37.3) 119 (41.6)

During pandemic (August 2020–May 2021) 256 (59.9) 89 (62.7) 167 (58.4)
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Age and Gender distribution of respiratory viruses
The respiratory viruses are known to have age specific 
prevalence. Hence for understanding the age wise dis-
tribution of respiratory viruses for the overall age group, 
the groups were divided to 0 to 5; 6 to 15; 16 to 25; 26 
to 35; 36 to 45; 46 to 55; 56 to 65; ≥ 66. The age groups 
0 to 5 and 6 to 15 included the children and adolscent 
respectively. Compared with other age groups, children 
up to the age of five years were more frequently affected 
with respiratory viral infection (23.9%). Other frequently 
affected age groups were 6 to 15  years (21.6%), 16 to 
25 years (18.2%), 46 to 70 years (17.0%) and 26 to 35 years 
(12.5%). Children up to the age five years were more 
frequently affected with hMPV (N = 7) and influenza A 
(H3N2) (N = 4). Amongadults aged above 46 years, influ-
enza A (H3N2) (N = 11) were most commonly reported. 
Viral respiratory infections reported in the age group of 
36 to 45  years were low (6.8%). Comparison with other 
respiratory viruses, influenza A (H3N2) reported in all 
age group especially high in children, adolescents and 
elder people. Among the respiratory viral infections, 
males (57.9%) were more frequently affected compared 
with females (42.1%). Males were more frequently har-
boured the respiratory viruses which were influenza A 
(H3N2) (56.9%), and rhinovirus (19.6%). In this study, age 
groups were not significant with the cases of Influenza-
Like Illness (P > 0.05). Gender wise and age-wise preva-
lence of respiratory virus in Car-Nicobar are listed in 
Table.2.

Respiratory viruses during pandemic and pre‑pandemic
The testing for SARS-CoV-2 from the people who had 
the travel history and their contacts was conducted by 
the Administration with help of local health services. 
In the present study, the samples of suspected ILI were 
covered during the entire study period, it includes 
before and during pandemic.The initial report on res-
piratory virus is diffusing among the Nicobarese tribe 
in Car Nicobar. Compared with pre-pandemic period 
(June 2019 to July 2020), number of non-SARS CoV-2 
respiratory viral infection was more frequently noted 
during pandemic (August 2020 to May 2021) in the 
month of December 2020 (N = 14) and January 2021 
(N = 35). During pre-pandemic, non- SARS CoV-2 res-
piratory viruses were most commonly identified in the 
month of September 2019 (N = 9) and October 2019 
(N = 7). Suspected cases of respiratory illness were 
more frequently reported in January 2020 (N = 32), 
March 2020 (N = 26), and April 2020 (N = 24). How-
ever, the number of non- SARS CoV-2 respiratory 
viruses identified were minimal at the time of pre-pan-
demic period.

The total number of cases enrolled with respiratory 
illness and PCR proven respiratory viral infections 
during pre-pandemic and pandemic (COVID-19) are 
shown in Fig.  3. Human metapneumovirus (hMPV) 
(N = 13) and RSV A (N = 2) were the most commonly 
reported during September 2019 and October 2019. 
Rhinovirus appeared from January 2021 to April 2021 

Fig. 2  Spectrum of non SARS-Cov-2 respiratory viruses in Car Nicobar
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during the pandemic period, however, human adenovi-
rus (N = 2) identified in March 2021 and April 2021. 

Influenza A(H1N1) pdm 09 (N = 5) was reported in the 
month of January 2020, February 2020 and April 2020. 
During the pandemic an upsurge of Influenza A (H3N2) 
(N = 49) was observed from December 2020 to January 
2021. Month wise surveillance of non-SARS CoV-2 over 
the pandemic and pre-pandemic in Car-Nicobar are 
depicted in Fig. 4.

Hence among 320 samples tested, 88 samples were 
identified with respiratory viruses. Out of 88 positives, 
61 cases identified during the COVID19 pandemic and 

Influenza A (H3N2) 49 (80%) and rhinovirus 10 (16%) 
were predominantly reported non-SARS CoV-2 respira-
tory viruses while in the prepandemic period 27 cases 
identified with respiratory viruses and Human metap-
neumovirus 13 (48%) and influenza A (H1N1) pdm09 5 
(18%) were most commonly reported.

Discussion
The current study showed timely use of non- pharma-
ceutical interventions (NPI’s) attributed to the altered 
prevalence across the other seasonal non- SARS CoV-2 
respiratory viruses within the tribal people. To our 

Table 2 Gender and Age- wise prevalence of respiratory viruses in Car-Nicobar, India

Respiratory viruses Gender Age (years)

Male Female 0–5 6–15 16–25 26–35 36–45 46–70

Influenza A (H1N1 pdm 09) (N = 5) 1 4 2 0 0 0 2 1

Influenza A (H3N2) (N = 59) 29 20 4 13 12 8 2 11

hMPV (N = 13) 5 8 7 4 1 0 1 0

RSV A (N = 2) 2 0 2 0 0 0 0 0

Rhinovirus (N = 11) 10 1 1 1 3 2 0 3

PIV—4 (N = 1) 1 0 0 0 0 0 1 0

Adenovirus (N = 4) 2 2 3 1 0 0 0 0

HCoV—OC—43(N = 2) 0 2 2 0 0 0 0 0

HCoV—HKU1 (N = 1) 1 0 0 0 0 1 0 0

Total (N = 88, %) 51 (57.9) 37 (42.1) 21 (23.9) 19 (21.6) 16 (18.2) 11 (12.5) 6 (6.8) 15 (17.0)

Fig. 3  Distribution of cases during pre-pandemic (June 2019–July 2020 and pandemic August 2020–May 2021
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knowledge, this is the first preliminary study to look at 
the influence of SARS-CoV-2 public health interventions 
on other respiratory viruses among the Nicobarese indig-
enous community of the Andaman and Nicobar Islands. 
The tribal population were not seeking care because of 
non-severe symptoms and distance to health care facili-
ties [20]. Nevertheless, the population resides in remote 
geographical locations that were the reality of deficient 
access to healthcare. During the pandemic, number 
of patients attending the hospital with respiratory ill-
ness was reduced after the stringent control measures 
of District Administration. The strict enforcement of 
the lockdown caused decrease in the healthcare seeking 
behavior among the people of Nicobarese tribe.Non-
pharmaceutical interventions (quarantine and isola-
tion, social distancing, and movement restriction) were 
allied with reduced transmission of respiratory viruses 
in Hong Kong [4]. After the relaxation of control meas-
ures, the number of patients attending the hospital with 
respiratory illness and viral respiratory infections were 
raised. According to H. Agca et al., the prevalence of non-
SARS CoV-2 respiratory virus has changed at the time 
of COVID-19 disease [21]. The drop in COVID-19 inci-
dence correlated well with the decrease in human mobil-
ity during the outbreak. [22, 23].

When movement restrictions were enforced among the 
people in Singapore, a decrease in rhinovirus and adeno-
virus was found [3]. Due to pandemic preparedness and 
set constraints, the bulk of study reported a decrease in 
non-SARS CoV-2 respiratory viruses during the COVID-
19 infection. [21, 24]. Similarly, in our study, during 

pandemic non-SARS CoV-2 respiratory virus specifically, 
influenza A (H1N1 pdm 09) which was reported during 
pre-pandemic in the Nicobar Islands was undetected 
during the pandemic. However, an upsurge in influenza 
A (H3N2) was reported during January 2021 and April 
2021 even after imposing the control measures.

which could be attributed to the post monsoon and 
premonsoon season respectively. As Car Nicobar island 
receives heavy rainfall in both southwest monsoon and 
northeast monsoon. The southwest monsoon sets by the 
mid April with pre-monsoon showers and the northeast 
monsoon ends by January. This seasonal changes could 
have attributed to the increase in the ILI cases. In addi-
tion, the travellers coming to this island, tested negative 
for SARS CoV-2 might be positive for other respiratory 
viruses which would have led to the transmission of influ-
enza A (H3N2) here. Moreover, the living conditions of 
this tribe who live in gatherings and overcrowding could 
also be the reason of upsurge in the influenza A (H3N2) 
cases.

The present study identified Human corona virus 
(HCoV–OC43 and HCoV – HKU1) in the first time in 
this Island which were never identified from any part of 
Andaman and Nicobar Islands in the past. However, the 
presence of HCoV–OC43 and HCoV – HKU1 viruses 
have been reported in other part of the country mainland, 
India, among the returning Hajj &Umrahpilgrims,and 
international travellers and their contacts with acute res-
piratory illness [18, 19].

During the pandemic RSV A, PIV 4, and hMPV were 
not identified in the hospital-based surveillance among 

Fig. 4  Month wise distribution-o-non SARS-Cov-2 respiratory viruses
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the Nicobarese. Over all worldwide influenza activity in 
2020 was very low and New Zealand reported the same 
during winter of 2020 compared to previous years [24]. 
Our study findings of influenza A and other respiratory 
viruses were similar to global report.

The Directorate of Health Services (DHS) in collabo-
ration with the Indian Council of Medical Research- 
Regional Medical Research Centre (ICMR-RMRC) made 
various preventive measures during the SARS CoV2 
pandemic to control the spread among this tribal popu-
lation.Movement of the general public were restricted 
in intra and inter islands. All the identified people with 
travel history were put in home quarantine for a period of 
14 days. Door to door delivery of essential commodities 
was arranged. Wearing a face mask, maintaining social 
distances, santizing and disinfection of public places were 
strictly followed. Door to door surveillance was carried 
out to identify the ILI cases. The past experience during 
Influenza A (H1N1) virus pandemic has helped for fur-
ther strengthening of pandemic preparedness plans and 
surveillance [25].

Because of its strategic location, the current study’s 
findings highlight the necessity for public health inter-
vention techniques that encourage early health care seek-
ing and raise awareness among the tribal population. The 
surveillance of respiratory viruses among the indigenous 
tribal populations will aid to prevent the disease related 
morbidity and mortality, particularly in children and 
elderly [26].

The data on epidemiology of respiratory viruses are 
extensively available in the countries of temperate 
regions [27]. On the other hand, much less data available 
from Andaman and Nicobar Islands.During the study, 
the overall findings showed increased influenza activity 
in Car Nicobar Island. It is similar to the situations in the 
Asia–Pacific region where the major respiratory virus ill-
ness is by influenza A viruses [27].

Andaman and Nicobar islands have diverse type of 
climate with highest rainfall during first as well as sec-
ond monsoons. The findings of the present study in Car 
Nicobar Island identified different respiratory viruses, 
especially different influenza virus activity. As a result, 
epidemiological data is critical for developing policies 
and specialised strategies to restrict the spread of various 
respiratory viruses, particularly in isolated tribal areas.

Conclusion
Keeping in view the findings of our study, we pro-
claim that the distribution of respiratory infections has 
altered over the pandemic phase. Increased influenza 
activity, particularly A (H3N2), was detected through-
out this pandemic period; however the circulation of 
other respiratory viruses such as PIVs, RSV, rhinovirus 

and adenovirus remain low. At the same time, influ-
enza A (H1N1) pdm09 was also detected in few cases. 
Despite the recent research for improving upon this 
COVID-19 pandemic, physicians must consider other 
respiratory viruses such as influenza and RSV, when 
diagnosing SARS CoV2 negative illnesses. These infec-
tions could imitate COVID-19. Further studies on 
respiratory virus circulation in indigenous tribal com-
munity and the information gained would help in pol-
icy making in preventing the respiratory illness in the 
remote islands through tourism. It is confirmed that 
there were no variants of SARS CoV-2 reported in this 
island. This study emphasis that there is a need for con-
tinuous surveillance of respiratory viruses as public 
health measure to avoid future outbreaks in this remote 
island. As there was no information on the circulat-
ing respiratory viruses, the present study will help to 
understand the background activity, seasonality of the 
circulating respiratory viruses as well as high risk virus 
of pandemic potential causing respiratory infections 
among Nicobarese in Car Nicobar. It will prudent to 
understand the genetic makeup of the circulating influ-
enza viruses to administrate the vaccine and for better 
clinical management.

Abbreviations
COVID-19: Corona virus disease 2019; ILI: Influenza-Like Illness; SARS CoV-2: 
Severe acute respiratory syndrome Corona virus 2; SARI: Severe acute respira-
tory infection; ARI: Acute respiratory infection; RSV A: Respiratory syncytial 
virus A; PIV: Parainfluenza virus; hMPV: Human metapneumo virus; HCoV: 
Human corona virus; pdm09: Pandemic 2009; qRTPCR: RealTime reverse 
transcriptase polymerase chain reaction.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12879- 022- 07435-x.

Additional file 1. Raw data.

Acknowledgements
The authors thankfully endorse the motivation and support by Prof. (Dr) 
BalramBhargava, Secretary to the Government of India Department of Health 
Research (DHR), Ministry of Health & Family Welfare & Director-General, ICMR, 
Dr.P.Vijayachari Director, ICMR-RMRC, Port Blair and Dr.Priya Abraham, Director, 
ICMR- National institute of Virology (NIV), Pune. We extend our thanks to Direc-
torate of health services (DHS), Andaman and Nicobar Islands and Dr. Anwar 
Moosa , Medical Superintendent, BJR Hospital, Car Nicobar, for extending 
their excellent support and assistance in the surveillance of respiratory illness 
among aboriginal tribal population.

Author contributions
The study design, data collection, data analysis, interpretation, and critical 
evaluation were all contributed by NM, RP, VP and AR. Sample collection was 
contributed by NS and writing and correction of manuscript were by all the 
authors. The final article was approved by all the authors. All authors read and 
approved the final manuscript.

https://doi.org/10.1186/s12879-022-07435-x
https://doi.org/10.1186/s12879-022-07435-x


Page 9 of 9Muruganandam et al. BMC Infectious Diseases          (2022) 22:463  

Funding
This research was funded through an extramural grant from the Indian Coun-
cil of Medical Research (ICMR)- F.N.8/1/13/2019-RMC in New Delhi.

Availability of data
All data generated or analysed during this study are included in this published 
article and its additional information files.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate
The study was approved by the Institutional ethical committee of ICMR—
Regional Medical Research Centre, Port Blair (Proposal No.9) on 11 January 
2019. Nasal/Throat swabs were collected in accordance with Human ethical 
guidelines and regulations. Informed consent for participation was sought 
from each patient, in case of minor (children and adolescents) informed 
consent from a parent and/or legal guardian for study participation were 
obtained.

Consent for publication
Not applicable.

Competing interest
The authors declare that they have no competes of interest.

Author details
1 Indian Council of Medical Research (ICMR)—Regional Medical Research 
Centre, Port Blair, Andaman and Nicobar Islands 744103, India. 2 Indian Council 
of Medical Research (ICMR)—National Institute of Virology (NIV), Pune, Maha-
rashtra 411021, India. 3 Directorate of Health Services, Port Blair, Andaman 
and Nicobar Islands 744101, India. 4 Indian Council of Medical Research, New 
Delhi 110029, India. 

Received: 19 October 2021   Accepted: 25 April 2022

References
 1. Audi A, AlIbrahim M, Kaddoura M, Hijazi G, Yassine HM, Zaraket H. Seasonal-

ity of respiratory viral infections: will COVID-19 follow suit? Front Public 
Health. 2020;8:567184. https:// doi. org/ 10. 3389/ fpubh. 2020. 567184.

 2. Tai CC, Tsai CH, Huang YH, Lee CL, Chen HP, Chan YJ. Detection of respiratory 
viruses in adults with respiratory tract infection using a multiplex PCR assay 
at a tertiary center. J Microbiol Immunol Infect. 2021;54(5):858–64. https:// 
doi. org/ 10. 1016/j. jmii. 2020. 07. 020.

 3. Wan WY, Thoon KC, Loo LH, et al. Trends in respiratory virus infections 
during the COVID-19 pandemic in Singapore, 2020. JAMA Netw Open. 
2021;4(6):e2115973. https:// doi. org/ 10. 1001/ jaman etwor kopen. 2021. 15973.

 4. Cowling BJ, Ali ST, Ng TWY, et al. Impact assessment of non-pharmaceutical 
interventions against coronavirus disease 2019 and influenza in Hong Kong: 
an observational study. Lancet Public Health. 2020;5(5):e279–88. https:// doi. 
org/ 10. 1016/ S2468- 2667(20) 30090-6.

 5. World Health Organization (WHO) Team. COVID-19 Public Health Emer-
gency of International Concern (PHEIC) Global research and innovation 
forum. 2020. https:// www. who. int/ publi catio ns/m/ item/ covid- 19- public- 
health- emerg ency- of- inter natio nal- conce rn- (pheic)- global- resea rch- and- 
innov ation- forum. Accessed 29 Oct 2021.

 6. Park E, Park PH, Huh JW, et al. Molecular and clinical characterization of 
human respiratory syncytial virus in South Korea between 2009 and 2014. 
Epidemiol Infect. 2017;145(15):3226–42. https:// doi. org/ 10. 1017/ S0950 
26881 70022 30.

 7. Liu P, Xu M, Cao L, et al. Impact of COVID-19 pandemic on the prevalence 
of respiratory viruses in children with lower respiratory tract infections in 
China. Virol J. 2021;18(1):159. https:// doi. org/ 10. 1186/ s12985- 021- 01627-8.

 8. Jones N. How COVID-19 is changing the cold and flu season. Nature. 
2020;588(7838):388–90. https:// doi. org/ 10. 1038/ d41586- 020- 03519-3.

 9. García-García ML, Calvo C, Rey C, et al. Human metapnuemovirus infections 
in hospitalized children and comparison with other respiratory viruses. 
2005–2014 prospective study. PLoS ONE. 2017;12(3):e0173504. https:// doi. 
org/ 10. 1371/ journ al. pone. 01735 04.

 10. Sonawane AA, Shastri J, Bavdekar SB. Respiratory pathogens in infants 
diagnosed with acute lower respiratory tract infection in a tertiary care 
hospital of Western India using multiplex real time PCR. Indian J Pediatr. 
2019;86(5):433–8. https:// doi. org/ 10. 1007/ s12098- 018- 2840-8.

 11. Nicobar District Administration. Population of Nicobar District, Census 2011. 
https:// nicob ars. andam an. nic. in/ demog raphy. Accessed 29 Oct 2021.

 12. Nicobar District Administration. Culture & Heritage. 2021. https:// nicob ars. 
andam an. nic. in/ cultu re- herit age/. Accessed 29 Oct 2021.

 13. Administration ND. Health Care Services in the Isles. Nicobar District Admin-
istration. 2021. https:// nicob ars. andam an. nic. in/ health- care- servi ces- in- the- 
isles. Accessed 29 Oct 2021.

 14. Potdar V, Vijay N, Gupta N, et al. Molecular characterization of influenza 
A(H1N1)pdm09 viruses circulating at various geographical locations in 
India, 2017. Indian J Med Res. 2019;149(6):783–9. https:// doi. org/ 10. 4103/ 
ijmr. IJMR_ 925_ 18.

 15. Andrews MA, Areekal B, Rajesh KR, et al. First confirmed case of COVID-19 
infection in India: a case report. Indian J Med Res. 2020;151(5):490–2. https:// 
doi. org/ 10. 4103/ ijmr. IJMR_ 2131_ 20.

 16. Fitzner J, Qasmieh S, Mounts AW, et al. Revision of clinical case definitions: 
influenza-like illness and severe acute respiratory infection. Bull World 
Health Organ. 2018;96(2):122–8. https:// doi. org/ 10. 2471/ BLT. 17. 194514.

 17. World Health Organization. Collecting, preserving and shipping specimens 
for the diagnosis of avian influenza A (H5N1) virus infection: guide for field 
operations. Geneva: World Health Organization; 2006.

 18. Potdar V, Choudhary ML, Bhardwaj S, et al. Respiratory virus detection 
among the overseas returnees during the early phase of COVID-19 pan-
demic in India. Indian J Med Res. 2020;84(May):486–9.

 19. Koul PA, Mir H, Saha S, et al. Respiratory viruses in returning Hajj & Umrah 
pilgrims with acute respiratory illness in 2014–2015. Indian J Med Res. 
2018;148(3):329–33. https:// doi. org/ 10. 4103/ ijmr. IJMR_ 890_ 17.

 20. Thomas BE, Thiruvengadam K, et al. Understanding health care-seeking 
behaviour of the tribal population in India among those with presumptive 
TB symptoms. PLoS ONE. 2021;16(5):e0250971. https:// doi. org/ 10. 1371/ 
journ al. pone. 02509 71.

 21. Agca H, Akalin H, Saglik I, Hacimustafaoglu M, Celebi S, Ener B. Changing 
epidemiology of influenza and other respiratory viruses in the first year of 
COVID-19 pandemic. J Infect Public Health. 2021;14(9):1186–90. https:// doi. 
org/ 10. 1016/j. jiph. 2021. 08. 004.

 22. Kraemer MUG, Yang CH, Gutierrez B, et al. The effect of human mobil-
ity and control measures on the COVID-19 epidemic in China. Science. 
2020;368(6490):493–7. https:// doi. org/ 10. 1126/ scien ce. abb42 18.

 23. Badr HS, Du H, Marshall M, Dong E, Squire MM, Gardner LM. Association 
between mobility patterns and COVID-19 transmission in the USA: a math-
ematical modelling study. Lancet Infect Dis. 2020;20(11):1247–54. https:// 
doi. org/ 10. 1016/ S1473- 3099(20) 30553-3.

 24. Oh DY, Buda S, Biere B, et al. Trends in respiratory virus circulation following 
COVID-19-targeted nonpharmaceutical interventions in Germany, January–
September 2020: analysis of national surveillance data. Lancet Reg Health 
Eur. 2021;6: 100112. https:// doi. org/ 10. 1016/j. lanepe. 2021. 100112.

 25. Singh SS, Muruganandam N, Chaaithanya IK, et al. H1N1 influenza A 
outbreak among the Nicobarese, an aboriginal tribe of the Andaman and 
Nicobar Islands. India Public Health. 2011;125(8):501–4. https:// doi. org/ 10. 
1016/j. puhe. 2011. 05. 008.

 26. Cardoso AM, Resende PC, Paixao ES, et al. Investigation of an outbreak of 
acute respiratory disease in an indigenous village in Brazil: contribution of 
Influenza A(H1N1)pdm09 and human respiratory syncytial viruses. PLoS 
ONE. 2019;14(7):e0218925. https:// doi. org/ 10. 1371/ journ al. pone. 02189 25.

 27. Cowling BJ, Caini S, Chotpitayasunondh T, et al. Influenza in the Asia-Pacific 
region: findings and recommendations from the Global Influenza Initiative. 
Vaccine. 2017;35(6):856–64. https:// doi. org/ 10. 1016/j. vacci ne. 2016. 12. 064.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.3389/fpubh.2020.567184
https://doi.org/10.1016/j.jmii.2020.07.020
https://doi.org/10.1016/j.jmii.2020.07.020
https://doi.org/10.1001/jamanetworkopen.2021.15973
https://doi.org/10.1016/S2468-2667(20)30090-6
https://doi.org/10.1016/S2468-2667(20)30090-6
https://www.who.int/publications/m/item/covid-19-public-health-emergency-of-international-concern-(pheic)-global-research-and-innovation-forum
https://www.who.int/publications/m/item/covid-19-public-health-emergency-of-international-concern-(pheic)-global-research-and-innovation-forum
https://www.who.int/publications/m/item/covid-19-public-health-emergency-of-international-concern-(pheic)-global-research-and-innovation-forum
https://doi.org/10.1017/S0950268817002230
https://doi.org/10.1017/S0950268817002230
https://doi.org/10.1186/s12985-021-01627-8
https://doi.org/10.1038/d41586-020-03519-3
https://doi.org/10.1371/journal.pone.0173504
https://doi.org/10.1371/journal.pone.0173504
https://doi.org/10.1007/s12098-018-2840-8
https://nicobars.andaman.nic.in/demography
https://nicobars.andaman.nic.in/culture-heritage/
https://nicobars.andaman.nic.in/culture-heritage/
https://nicobars.andaman.nic.in/health-care-services-in-the-isles
https://nicobars.andaman.nic.in/health-care-services-in-the-isles
https://doi.org/10.4103/ijmr.IJMR_925_18
https://doi.org/10.4103/ijmr.IJMR_925_18
https://doi.org/10.4103/ijmr.IJMR_2131_20
https://doi.org/10.4103/ijmr.IJMR_2131_20
https://doi.org/10.2471/BLT.17.194514
https://doi.org/10.4103/ijmr.IJMR_890_17
https://doi.org/10.1371/journal.pone.0250971
https://doi.org/10.1371/journal.pone.0250971
https://doi.org/10.1016/j.jiph.2021.08.004
https://doi.org/10.1016/j.jiph.2021.08.004
https://doi.org/10.1126/science.abb4218
https://doi.org/10.1016/S1473-3099(20)30553-3
https://doi.org/10.1016/S1473-3099(20)30553-3
https://doi.org/10.1016/j.lanepe.2021.100112
https://doi.org/10.1016/j.puhe.2011.05.008
https://doi.org/10.1016/j.puhe.2011.05.008
https://doi.org/10.1371/journal.pone.0218925
https://doi.org/10.1016/j.vaccine.2016.12.064

	Respiratory viruses among ethnic Nicobarese during COVID-19 pandemic
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methodology
	Study design and population
	Case definition
	Influenza-Like Illness (ILI)
	Severe acute respiratory illness (SARI)
	Inclusion criteria
	Exclusion criteri

	Sample collection
	Laboratory testing
	Statistical analysis

	Results
	Demographic and Clinical characteristics
	Detection of respiratory viruses
	Age and Gender distribution of respiratory viruses
	Respiratory viruses during pandemic and pre-pandemic

	Discussion
	Conclusion
	Acknowledgements
	References


