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Influenza virus but not MERS coronavirus circulatia Iran, 2013-2016:

comparison between pilgrims and general population

Background

The pilgrimage to Mecca and Karbala bring many Muoslto a confined area.
Respiratory tract infections are the most commaeabes transmitted during mass
gatherings in Hajj, Umrah and Karbala. The aimhaf study was to determine and
compare the prevalence of Middle East respiratpngisome coronavirus (MERS-
CoV) and influenza virus infections among Irani@meral population and pilgrims
with severe acute respiratory infections (SARIureing from Mecca and Karbala

during 2013-2016.

Methods

During 2013-2016, a total of 42351 throat swabseveetamined for presence of
influenza viruses and MERS-CoV in Iranian geneogdyation and pilgrims

returning from Mecca and Karbala with SARI by usorg step RT-PCR Kkit.

Results

None of the patients had MERS-CoV but influenzas#s were detected in 12.7%

with high circulation of influenza A/H1N1 (47.1%).

Conclusion
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This study showed the prevalence of influenza trdas among Iranian pilgrims
and general population and suggests continuingeglance, infection control and
appropriate vaccination especially nowadays thatidk of influenza pandemic
threatens the world, meanwhile accurate screenni§IERS-CoV is also

recommended.

Keywords. MERS Coronavirus; Influenza virus; Pilgrims; Gengrapulation;

Iran
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1. Introduction

The Middle East respiratory syndrome coronaviruER%-CoV) was first
identified in a patient from Kingdom of Saudi AragKSA) in June 2012 [1].
According to World Health Organization (WHO) repamtil 21 September 2017,
the number of laboratory-confirmed cases of MERS$@Gas 2081, with 722
deaths. Most of the cases originated from or hiadtary of travel to Middle-East.
Mecca and Karbala are places in the Middle-Easthvhre visited by Muslims

especially during Hajj, Umrah and Arbaeen.

KSA hosts about 2.5 million Muslim pilgrims from m&othan 180 countries during
the Hajj pilgrimage annually. Hajj is one of thegast mass gatherings of its kind
in the world. Umrah is a visit to the holy siteKiB8A the same as Hajj but it can
be occurred at any time during the year. DuringHhg, respiratory tract

infections are the leading cause of hospitalizatokSA [2];[3].

Karbala is a holly place in Iraq which Muslims vigiere during the year
especially Arbaeen. Arbaeen is a Shia Muslim rithat occurs forty days after the
day of Ashura (10 day of the month of Muharram). It celebrates taath of
Hussein ibn Ali, the grandson of Prophet Mohammeth was killed on the day

of Ashura. Arbaeen is the world largest annualrpiigge as more than 20 millions

of Shia Muslims gather in the city of Karbala iadr
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Mass gathering of people in a confined area spgdita]j and Arbaeen increases
the risk of respiratory tract infections which asry common and responsible for
most of the hospital admissions. After June 20bbal concern was about the
potential for MERS-CoV spreading by travelers reiing from the pilgrimage. For
early detection of emerging respiratory viruses, Ititernational Health
Regulations Emerging Committee established a pnodoa all countries
(especially those with returning pilgrims) to sigémen their surveillance to detect

and report any new cases.

However KSA has been reported the majority of MER8/# cases (>80%) since
2012, but in the 6.5 million pilgrims in Hajj 20BAd 2013 no MERS-CoV cases

were reported [4].

Influenza viruses are important human respirat@ath@gens with high morbidity
and mortality that cause both seasonal and endafeitions. Nowadays
emergence of HSN1 and H7N7 is the concern for erfaa pandemic. Different
studies have shown a high incidence of influenmasvinfection during the Muslim
Hajj pilgrimage [5]; [6] but there is no publishddta about the prevalence of

respiratory virus infections during Arbaeen.

Among Hajj pilgrims, influenza is the most commarcwine preventable virus

infection, but its epidemiology is poorly undersidno mass gatherings [7]. Beside
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detection of MERS-CoV, we designed this study testigate about the

importance of influenza vaccination in general gapon and pilgrims.

In Iran, the influenza season starts in late Novemalnd lasts until late April,
peaking in January and February. The National é&mfha Center (NIC) in Iran,
located at Virology Department, School of Publicaklle, Tehran University of
Medical Sciences, examines clinical samples frotrepes with severe acute
respiratory infections (SARI) for influenza virugrgeillance throughout the year

in general population and/or pilgrims.

After MERS detection in 2012, all suspected caseewested in NIC and the first
MERS case, a 52 year old woman with a history @entension, was confirmed in
May 2014, Iran [8]. With continues surveillancealbt six MERS cases were

identified in Iran which the last one was in Magil5.

The study’s primary aim was screening the Iranifgrims and general population
with SARI for detection of MERS-CoV during 2013-2)1'he second aim was to
assess the prevalence of influenza virus infeciiotisese patients and the final
aim was to comparison of influenza and MERS-Coutation between general

population and pilgrims.

2. Materials& Methods

2.1. Respiratory specimens

5
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Throat swab specimens according to Ministry of Heptotocol were collected
from a total of 42351 patients with SARIs. Of the88511 specimens were
collected from general population and 3840 specenegre taken from arriving
pilgrims at Emam Khomeini Airport in Tehran, 201815. Throat swabs were
collected in viral transport media and immediateinsported to NIC, School of

Public Health, Tehran University of Medical Sciesce

2.2. Molecular diagnosis

Total nucleic acids were purified from a 200ul séengsing High Pure Viral
Nucleic Acid kit (Roche, Germany) according to thanufacturer’s instructions.
Each sample was tested independently in a 25 pioeaor influenza A/B and
MERS-CoV using QuantiFast Probe RT-PCR Kit (QiaGemmany). MERS-CoV
was tested with targeting the upstream region®glgene (UpE) for screening

and the open reading frame 1b for confirmation [9].

3. Results

In total 42351 patients with SARIs were includedhis study which 3840 were
returning Iranian pilgrims from Mecca and Karbatal 88511 were patients with
SARI who admitted to local hospitals. Iranian pitgg had symptoms upon arrival
or a week later, thereby indicating that the regpiy infections were acquired

during the pilgrimage.



112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

Of 3840 pilgrims, 499 (13%) were positive for irdheza viruses. Influenza
A/H1N1, B and A/H3N2 accounted for 51.7% (258/42%)% (135/499) and 20%

(100/499) of the virus positive samples, respebtive

Of 38511 patients in general population, 4868 (%3).@ere positive for influenza
viruses. Influenza A/H1IN1, B and A/H3NZ2 accounted46.7% (2272/4868),
20.1% (981/4868) and 32.7% (1594/4868) of the yiusitive samples. MERS-

CoV was not detected in these patients.

During the years of study in all patients, circuigtinfluenza strains differed but

the pattern was similar in both pilgrims and gehpopulation.

In January 2013, A/H1N1 viruses predominated wéiihee February influenza B
viruses were the most common strains until April20At the end of the yearr,
during November and December 2013, A/H3N2 virusggsme predominant until
February 2014, but in March and April, 2014 inflaarB viruses were dominated.
In May 2014 besides influenza B, A/H1N1 had a ard during June and July

both influenza A/H1N1 and B viruses had similacualation.

The last month of the year 2014, showed similaoutation of three strains until
May 2015, but in January 2015 A/H1N1land in Marct April influenza B

viruses were predominant strains with co-circutatid the other viruses. In
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October 2015, influenza A/H1IN1 and A/H3N2 virusesl Isimilar circulation but

in November and December 2015, A/H1N1 became predorhstrain.

In January 2016, A/H1IN1 was common with co-ciraolabf A/H3N2 and B
viruses. In February there was a decrease in A/Hiidwlation with a slight
increase in A/H3NZ2 and a sharp rise in B virusedviarch 2016 influenza B
viruses were common but in April and October A/H3N#2 B viruses had similar
circulation while in November and December 2016422 virus was
predominant. Figure 1 shows the prevalence ofiffeinfluenza strains during

the months of the years (2013-2016).

In 2014 dual infections of influenza A/H1LN1and Buges were detected in three
pilgrims returning from Karbala in May and one pifg arriving from Karbala in
June. Four dual infections of influenza A/H1N1 &hdiruses were detected in

June and July in non-pilgrim patients.

During 2015 six dual infections of influenza A/H3MH8d B viruses were detected
which two were in pilgrims returning from Umrahkebruary and Hajj in October
and four were detected in February, March, JuneCatdber in non-pilgrim

patients.
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Six dual infections of influenza A/H1N1 and B viesswere identified in general
population in February, November and December 28ittee January until March

2015, four dual infections of influenza A/H1IN1 aaH3N2 were detected.

In 2016 just in non-pilgrim patients three duakietions of influenza A/H1IN1 and

A/H3N2 viruses were detected in November.

During the years of this study from 3840 Iraniaigqms, 46.1% (1773/3840)
returned from Karbala, 35.2% (1355/3840) came ftémrah and 18.7% arrived
from Hajj. We did not have any pilgrims returningrh Mecca in 2016 but just

4.8% (185/3840) came from Karbala.

More information about the prevalence of differigrfiluenza strains in Hajj,

Umrah, Karbala and general population are showralrle 1.

Table 1. Prevalence of influenza virus strainsan-pilgrim patients and returning

Iranian pilgrims from Hajj, Umrah and Karbala dgyi2013-2016.

Figure 1. Prevalence of influenza virus strainson-pilgrim patients and

returning Iranian pilgrims during the months of ylears (2013-2016).

4. Discussion

This paper showed the results of study of MERS-@a¥ influenza virus

infections among pilgrims and non-pilgrim patiewith SARI during 2013-2016.
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Each year more than 5 million Muslims travel frolnoaer the world to
participate in Hajj and Umrah. Approximately mona one million pilgrims
travel from Iran to KSA annually. In recent yearsremthan 10 million Iranian
pilgrims have been gathering during Arbaeen in Kkxbin this study 46.1 %
(1773/3840) of pilgrims returned from Karbala which6% were influenza
positive with A/HIN1 predominance. In a study ofY Ifanian pilgrims to Karbala
who admitted to Iraqi hospitals, 3.39% sufferedrfn@spiratory infections [10]. In
another study from a total of 26574 pilgrims adedtto Iranian clinics in Iraq, the

main cause was acute respiratory infections (48%j) [

Generally performing the pilgrimage in a confinedaais associated with an
increased occurrence of respiratory infection®ienilgrims. Transmission of
different infectious diseases during mass gathsrimdpolly places has a global
effect when pilgrims return to their country. In8B%a meningococcal disease
outbreak and its global spread during the Hajj leatthis fact that meningococcal
vaccine became a mandatory vaccine for all pilgftt@$. According to the
vaccination protocol in Iran, all pilgrims had re@s meningococcal vaccination,
but influenza vaccination is not mandatory and wadt have data about its
vaccination in this group. However in a review bguBet et al. no remarkable

effect of influenza vaccination on the influenzéettion of pilgrims was found.

10
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Apparently this lake of efficiency of influenza \e@ee might be the result of

mismatch between circulating influenza viruses wdlcine strains [2].

Influenza viruses are common respiratory viruseh tMigh mortality and
morbidity especially in young children and eldettylran influenza viruses are
circulating throughout the year with a big peakinigicold months. Since 2012
besides influenza virus screening NIC examinesoairsamples for MERS-CoV
detection from suspected patients throughout tlae iyegeneral population and/or

pilgrims.

We previously reported that a cluster of MERS-Codbwletected in Kerman/Iran
in 2014 among nonpilgrims [8]. Current study showrest among the population
screened, no cases were positive for MERS-CoV. & heswilts were in accordance
with previous studies which have performed amoigyips of different countries.
A cohort of 5235 pilgrims attending the 2013 Hapwed the lack of MERS-CoV
in nasal carriage [13]. In a study on 154 Frenc)j pllgrims in 2012, in spite of
high rate of respiratory infections, MERS-CoV was detected [14]. These
findings suggest that MERS-CoV in its current fdras poor interhuman
transmission and may not have the pandemic potastiseen in influenza
A/HIN1 in 2009. However investigation about a hygfatal human coronavirus is
necessary as it is a challenge and little is knatbwut its importance,

epidemiology and zoonotic transmission.

11
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In pilgrims of this study influenza B accounted #11% (135/499) and influenza A
for 71.7% (358/499) of positive influenza resuliontrast to findings by Balkhy

et al. in 2003, that 90% of pilgrims had influerzand 10% had influenza A [15].

The results of a UK study with paired serum samptilected before and after the
Hajj using hemagglutination inhibition test, shovikdt 38% of UK pilgrims had
influenza infection during the Hajj 2003 [16]. Inaher study during Hajj 2005,

14% of UK pilgrims with respiratory infections hadluenza virus [17].

Rashid et al. in 2008 performed a comparative siadgymptomatic UK and Saudi
pilgrims which found infections in 25% and 13% léir pilgrims respectively.
Rhinoviruses were detected in half of UK pilgrirfid|owed by influenza virus but

in Saudi pilgrims 78.5% had influenza virus infeati18].

In 2009, Alborzi et al. reported that 32.5% of ieanHajj pilgrims with respiratory
infections had influenza [19]. In 2012, 305 Iran@lgrims with respiratory
infections returning from Hajj were assessed faeckon of A/H1N1pdm which
just five patients (1.69%) were positive [20].Is@vey on serum samples of 338
Iranian pilgrims before and after Hajj with ELISA.6% were influenza positive

[21].

In another Iranian study on serum samples of Hejjims in 2004-2005, before

departure and two weeks after respiratory infestidinere was a 21.5%

12
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seroconversion for influenza viruses. While virufure on their sputum was
13.3% influenza positive [22]. In a study on 27&pyomatic Iranian Hajj
pilgrims, 25(9.1%) were influenza positive by virdture whereas 33(12%) had

influenza with RT-PCR test [23].

The findings of this research showed that influenmas infection was the cause of
respiratory infections in 499 of 3840 (13%) of li@mpilgrims. In a similar study

in Kashmir, north India during 2014-15 among retogrHajj and Umrah pilgrims

with respiratory illness, none of the 300 partioisatested positive for MERS-

CoV; however, 33 (11%) tested positive for influanvzruses [24].

In general population, of 38511 SARI patients, 48686%) were influenza
positive during the years of this study with diffat circulation of the subtypes as

seen in other studies:

Timmermans et al performed a study on 586 outpatieith influenza-like-illness

in western Cambodia between May 2010 and Decentldg?. 2nfluenza was

found in 168 cases (29%). Dominant influenza sutdgypere A/H1N1 in 2010,

influenza B in 2011 and influenza A/H3N2 in 2013]2

In a study by Mancinelli, et al. a total of 133p&atory specimens positive for the

influenza A and B viruses were subtyped during20&2—-2013 influenza season

13
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in Italy. Influenza B was slightly more prevaleB8(38 %) than influenza A (46.62
%) and the most common subtype was A/H1N1 (87.Wwhéle only 12.9 % were

A/H3N2 [26]

In a ten year (2004—2014) study of influenza sliesete in northern ltaly, the

same as our study influenza A/H3N2 was prominennhdw2013-2014 [27].

The results of this study showed similar patterminfs circulation in pilgrims and
non-pilgrims SARI patients. As influenza has higbrbidity and mortality, its
vaccination is recommended for general populatgpeeially for high risk groups

and pilgrims before going to pilgrimage.

Finally accurate screening and testing for MERS-@oY other respiratory viruses
including influenza, is necessary for early diagseits prevent virus transmission
and to do effective treatment. As a final poinklat demographic and clinical

data was the most important limitation of this stud
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Table 1. Prevalence of influenza virus strains in general population (GP) and

returning Iranian pilgrims from Hajj, Umrah and Karbala during 2013-2016.

2013, Total no= 9274

2014, Total no= 7611

2015, Total no= 16174

2016, Total no= 9292

Hajj Umrah Karbala GP Hajj Umrah Karbala GP Hajj Umrah Karbala GP Karbala GP
Total patients 544 141 268 8321 87 366 528 6630 724 205 792 14453 185 9107
Influenza positive 3 6 21 392 2 137 34 653 54 49 168 2430 19 1372
A/HIN1 1 5 116 73 6 125 15 16 133 1577 9 454
A/H3N2 1 3 10 173 1 8 10 272 38 5 15 432 9 717

B 2 2 6 103 1 56 18 256 1 28 20 421 1 201



Figure 1. Prevalence of influenzavirus strainsin genera population (A) and
returning Iranian pilgrims (B) during the months of the years (2013-2016).
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