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Background & objectives: Respiratory tract infections are common among Hajj and Umrah pilgrims 
which pose a public health risk of spread of respiratory infections. Influenza has been reported from 
Indian Hajj and Umrah returning pilgrims, but data on other respiratory pathogens are sparse in India. 
Here we report the presence of common respiratory viral pathogens in returning Hajj and Umrah 
pilgrims suffering from acute respiratory illness (ARI) in 2014-2015.
Methods: Respiratory specimens (nasopharyngeal and throat swabs) were collected from 300 consenting 
pilgrims with ARI in the past one week and tested for influenza and Middle East Respiratory Syndrome 
coronavirus (MERS-CoV) and other respiratory viruses using in-house standardized quantitative real-
time reverse-transcription polymerase chain reaction. Clinical features among the pathogen positive and 
negative patients were compared. The patients received symptomatic treatment and antivirals where 
appropriate and were followed telephonically to collect data on illness outcome.
Results: Ninety seven (32.3%) of the 300 participants were tested positive for any virus, most common 
being influenza viruses (n=33, 11%). Other respiratory viruses that were detected included human 
coronaviruses [n=26, 8.7%; OC43 (n=19, 6.3%) and C229E (n=7, 2.3%)], rhinovirus (n=20, 6%), 
adenoviruses (n=8, 2.6%), parainfluenza viruses (n=7, 2.3%), respiratory syncytial virus (n=3, 1%) and 
bocaviruses (n=2, 0.6%). Clinical features observed in pathogen positive and pathogen negative patients 
did not differ significantly. Eighteen influenza positive patients were treated with oseltamivir.
Interpretation & conclusions: Pilgrims returning from mass gatherings are often afflicted with respiratory 
pathogens with a potential to facilitate transmission of respiratory pathogens across international 
borders. The study reinforces the need for better infection prevention and control measures such as 
vaccination, health education on cough etiquette and hand hygiene.
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The annual pilgrimage of Hajj draws millions 
of pilgrims to Saudi Arabia during the 12th month of 
the lunar calendar, with pilgrims entering the country 
through any one of 16 ports of entry. The Hajj poses 
significant public health concern as a result of mandatory 
religious rituals that entail congregated situations for 
the pilgrims, particularly during the circumambulation 
of the holy Kaabah1 and the ritual of stoning the 
devil. A variety of bacterial and viral respiratory 
infections are common: 20-80 per cent of pilgrims may 
develop respiratory infection during the pilgrimage2-4. 
Investigators have reported an overall mean prevalence 
for influenza of 2.1 per cent (range, 0.6-7.5%) among 
all arriving pilgrims and 3.6 per cent (range, 0.5-7.8%) 
among visitors departing the Hajj5; however, some 
recent studies suggest influenza prevalence to be as 
high as 4-14 per cent among hajj returnees6. In the past 
few years, cases of Middle East Respiratory Syndrome 
coronavirus (MERS-CoV) have been reported from 
many countries7-9, however, MERS-CoV among 
pilgrims travelling to Saudi Arabia has not been reported. 
The rapid spread in nosocomial settings suggests that 
person-to-person transmission can be efficient in 
certain settings8,9. There are scanty data on the carriage 
of respiratory viruses among Indian pilgrims returning 
from Hajj and Umrah pilgrimage. We have recently 
reported on the absence of MERS-CoV and presence 
of influenza infection among symptomatic returning 
pilgrims from Hajj and Umrah of 2014-201510. In 
this study, the work was extended by testing the same 
Hajj pilgrims for additional pathogens of public health 
importance.

Material & Methods

The participants included pilgrims returning 
from Saudi Arabia after having completed Hajj or 
Umrah from October 2014 to April 2015. After 
in-flight announcement offering medical attention to 
those with fever or respiratory symptoms, consenting 
disembarking pilgrims were interviewed for respiratory 
symptoms, offered medical examination and testing 
for respiratory viruses by a medical team stationed in 
the arrival halls of the Srinagar International Airport, 
Jammu and Kashmir, India. The demographic and 
clinical features were recorded on a predefined case 
record form. Enrollment for testing was offered 
to those with respiratory symptoms (n=977); 300 
consented. The study protocol was approved by 
the ethics committee of Sher-i-Kashmir Institute of 
Medical Sciences (SKIMS), Srinagar, India, and all 
300 participants gave written informed consent. Twin 

swabs (nasopharyngeal and throat) were obtained from 
each participant, pooled in viral transport media; and 
then transported to the Influenza laboratory in SKIMS, 
within 3-4 h of collection. After testing for influenza and 
MERS-coV at SKIMS, the samples were transported 
to the ICMR-National Institute of Virology, Pune, 
where testing for respiratory viruses was performed 
using in-house standardized duplex real-time reverse 
transcriptase polymerase chain reaction (RT-PCR) 
using previously published primers and probes. Briefly, 
eight tubes duplex PCR was performed for respiratory 
syncytial virus (RSV), human metapneumovirus 
(hMPV)11,12, rhinovirus and ribonuclease protein 
(RNP)11, parainfluenzaviruses (PIV) 1 and 211,13, PIV 3 
and 411,13, adenovirus and boca virus11,14,15, coronavirus 
OC 43 and NL 6511,16, corona virus 229E and 
enterovirus11,13,16. From 100 µl clinical specimen RNA 
was extracted using the MagMax automated RNA 
extractor as per the manufacturer details. Real-time 
RT PCR assays were carried out using the Invitrogen 
Superscript III one-step quantitative RT-PCR kit 
(Invitrogen, Thermo Fisher Scientific, USA). Real-time 
RT-PCR assays were performed on ABI 7500 machine 
(Applied Biosystems Inc, USA) in a 25 μl PCR 
reaction containing 10 picomol of each forward and 
reverse primer, 5 picomol of TaqMan probe, 12.5 μl 
×2 buffer, 0.5 μl Superscript III enzyme and 5 μl RNA 
extract. RT-PCR thermal cycling conditions were as 
follows: 50°C for 30 min, initial denaturation at 94°C 
for 10 min, 45 cycles of 15 sec at 94°C, 45 sec at 55°C. 
In vitro transcribed RNAs for all viruses to be detected 
were used as a positive control except enterovirus and 
bocavirus for which known positive clinical samples 
previously confirmed by additional conventional PCR 
and monoplex RT-PCR were used.

The patients were managed with symptomatic 
treatment and antiviral drugs where appropriate. 
Patients were followed telephonically at weekly 
intervals until two weeks to collect data on illness 
outcome. 

Statistical analysis: Descriptive statistics was used 
to assess various prevalence rates. Comparison of 
continuous variables was performed using Student’s 
t test, whereas comparison of various proportions 
(clinical features and other variables among pathogen 
positive and pathogen negative participants) was 
performed by SPSS (Statistical Package for Social 
Sciences) Version 17 software (IBM Limited, USA). 
All values were expressed as percentages and P<0.05 
was considered significant.
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Table. Clinical symptoms and respiratory viruses detected among enrolled Hajj returnees (2014-2015, n=300)
Symptoms Any virus (n=97) Coronaviruses (n=26) Rhinoviruses (n=20) No virus (n=203)
Fever 55 (56.7) 12 (46.2) 10 (50.0) 102 (50.2)
Chills and rigors 43 (44.3) 8 (30.8) 10 (50.0) 71 (34.0)
Nasal discharge 85 (87.6) 24 (92.3) 14 (70.0) 174 (85.7)
Cough 84 (86.6) 23 (88.5) 16 (80.0) 185 (91.1)
Sore throat 61 (62.9) 20 (76.9) 13 (65.0) 135 (66.5)
Breathlessness 24 (24.7) 5 (19.2) 4 (20.0) 56 (27.6)
Expectoration 23 (23.7) 5 (19.2) 3 (15.0) 52 (25.6)
Headache 57 (58.8) 11 (42.3) 15 (75.0) 99 (48.8)
Body ache 59 (60.8) 14 (53.8) 15 (75.0) 106 (52.2)
Fatigue 51 (52.6) 13 (50.0) 15 (75.0) 97 (47.8)
ARI in roommates in past two weeks 3 (3.1) 0 1 (5.0) 6 (2.9)
Concomitant illness 3 (3.1) 0 0 5 (2.5)
Vomiting 3 (3.1) 0 0 11 (5.4)
Diarrhoea 4 (4.1) 0 0 6 (2.9)
Ear discharge 1 (1.0) 0 0 4 (1.9)
Seizures 1 (1.0) 0 0 2 (1.0)
Values in parentheses are percentages. ARI, acute respiratory illness
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Figure. Frequency of respiratory pathogens detected in pilgrims returning from Hajj/Umrah (2014-2015). * Denotes data reported previously 
for these viruses10. HCOV, human coronavirus;  PIV, para influenza virus; RSV, respiratory synctial virus; Inf, influenza virus.

Results

Of the 300 participants 140 were males and 
160 females with age ranging from 26 to 60 yr 
(median age 60 yr). Ninety seven (32.3%) were 
tested positive for any virus (Table), influenza viruses 
[n=33, A (H3N2)=13], A [(H1N1pdm09)=9 and B 
(Yamagata)=11] were the most frequent (Figure)10. Of 
the other viruses, human coronaviruses (n=26, 8.7%) 
were the most common detected consisting in OC43 
(n=19, 6.3%) and C229E (n=7, 2.3%) subtypes. 
MERS-CoV was not detected in any of the patients10. 
Human coronavirus (HCOV)-positive patients 
(15 males, age 32-75 yr, median 60 yr) presented 

with symptoms of 1-3 days (median 2 days) 
duration, with no significant differences in the 
age distribution and the symptomatology between 
HCOV-positive and negative patients. Co-infections 
of HCOV with other respiratory viruses were seen in 
five patients (aged 38-75 yr, median 60 yr, 4 males). 
These included HCOV OC43+ adenovirus (n=1), 
HCOV 229E + adenovirus + influenza B (Victoria) 
(n=1), HCOV 229E + influenza A (H3N2) (n=1), 
HCOV 229E + adenovirus (n=1) and HCOV 229E + 
influenza A (H1N1pdm09) (n=1). Human rhinovirus 
(HRV) was detected in 20 patients, and there were 
no significant differences between age distribution, 
co-morbidities and clinical features of HRV-positive 
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and negative patients. Other respiratory viruses that 
were detected included adenoviruses (n=8, 2.6%), 
parainfluenza viruses (n=7, 2.3%), RSV (n=3, 1%) 
and bocaviruses (n=2, 0.6%) (Figure). Co-infections 
were seen in two patients (aged 50 and 60 yr, both 
females): one each of enterovirus + adenovirus and 
adenovirus + PIV-1.

All patients were given symptomatic treatment and 
advised about cough etiquette, hand hygiene and other 
infection control measures. Oseltamivir was used in 
18 patients with laboratory-confirmed influenza viral 
infection who presented within 1-5 days (interquartile 
range 2-4 days) of the onset of the illness. None of 
the patients required hospitalization, and all had an 
uneventful recovery in 2-5 days.

Of the 300 participants, 216 (72%) had received 
trivalent inactivated influenza vaccine [comprising 
of A/California/7/2009 (H1N1)pdm09-like 
virus; A/Texas/50/2012 (H3N2)-like virus and 
B/Massachusetts/2/2012 (Yamagata)-like virus], 
14-21 days (median 16 days) before embarking 
on the pilgrimage. The corresponding influenza 
infection detected included influenza A/H3N2 (n=13), 
A/H1N1pdm09 (n=9) and B/Yamagata (n=11)10. The 
participants had received the influenza vaccine as 
a part of their travel advice. Twenty one (10%) of 
these developed influenza-positive respiratory illness 
in comparison to 14.3 per cent (n=12) of those not 
vaccinated before the pilgrimage. None had received 
pneumococcal vaccination.

Discussion

Our data showed that apart from influenza, corona- 
and rhinoviruses were the most commonly detected 
viruses in Indian pilgrims returning from Hajj and 
Umrah in 2015. Coronaviruses OC43 and 229E have 
been known to be associated with upper respiratory 
infection17. A systematic review of 31 studies showed 
that rhinoviruses were the most commonly isolated 
viruses from symptomatic patients during the Hajj 
(5.9-48.8% prevalence), followed by influenza viruses 
(4.5-13.9%) and coronaviruses (2.7-13.2%) with 
coronavirus 229E being the most common; other viruses 
were less frequently detected17. The high prevalence of 
viruses such as influenza A (H1N1pdm09), influenza 
A (H3N2), rhinoviruses, coronaviruses (229E, HKU1 
and OC43) in the study participants was similar to 
other such studies17, however, the aetiopathogenetic 
contribution was not clear in the absence of assessing 
the asymptomatic carriage in a control group. The 

crowded conditions during pilgrimage likely facilitate 
transmission of these viruses and could contribute 
to the high frequency of respiratory illness, the most 
common symptoms among the pilgrims3. Our data 
showed that respiratory virus infections were common 
among returning pilgrims with influenza, with corona 
and rhinoviruses being the most frequent and that 
clinical symptoms were not helpful in differentiating 
among respiratory infections.

Pilgrimage acquired viral infections are important 
for public health because these do not follow the 
traditional seasonality of any geography. We have 
earlier demonstrated that influenza and non-influenza 
respiratory viruses contribute significantly to acute 
exacerbations of COPD with a high level of activity 
during winter months in northern India, in a pattern 
that resembles the northern hemispherical pattern 
of circulation of influenza18-20. However, since Hajj 
and Umrah are performed throughout the year with 
changing dates, the congregation of potentially infected 
individuals from all across the world with individual 
seasonality of circulation of these viruses makes the 
acquisition and transmission of the viruses possible. 
International gatherings have a potential of acquisition 
of communicable disease outbreaks and exportation of 
these pathogens and initiation of local chain of spread 
in home countries triggering local outbreaks. Although 
not reported in the context of Hajj, transmission of 
MERS-CoV has been reported in home countries after 
travelling to a MERS-CoV-affected country in several 
instances like in the UK21, France22, and South Korea9.

Our study was limited by the fact that there was 
no information available about carriage of the viruses 
among those who did not have symptoms and the 
pre-pilgrimage status. However, all of the participants 
had been asymptomatic while before embarking on 
the pilgrimage. A control group of persons with a 
similar level of severity and without a recent history 
of travel, could have really brought out the difference 
in the viral spectrum, if any and given the quantitative 
impact of importation of viruses due to the pilgrimage. 
Furthermore, the patients represented a non-random 
selection that was, however, necessary in the unique 
circumstances of the recruitment.

Our study highlighted the potential for persons 
returning from mass gatherings to facilitate transmission 
of respiratory pathogens and reinforced the need for 
better infection prevention and control measures such 
as vaccination, health education on cough etiquette and 
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hand hygiene, or use of facemasks23. There is a need 
for larger studies for surveillance for the viruses among 
the pilgrims returning from mass religious gatherings 
as also international and multi-sectorial coordination 
and communication for effective surveillance among 
Hajj and Umrah pilgrims and continued evaluation of 
the implementation of the recommended guidance4,18 
for prevention of communicable health hazards 
among the pilgrims. An assessment of the burden of 
the viruses would also help public health and policy 
planners to devise appropriate public health response 
including infection control strategies during and after 
return from the pilgrimage. 
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