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Abstract

Introduction: Middle East respiratory syndrome coronavirus (MERS-CoV) is an emerging zoonotic viral pathogen and a serious public health
concern. The virus was first reported in Saudi Arabia in 2012 and continues to be endemic in the region. Most of the initial MERS-CoV cases
in 2012 and early 2013 were sporadic, and it remains unclear whether MERS-CoV was circulating before 2012 or not. Therefore, we tried here
to find any molecular evidence of MERS-CoV circulation in humans before or during 2012 in the city of Jeddah, Saudi Arabia.

Methodology: We examined 349 archived respiratory samples collected between January 2010 and December 2012 from patients with acute
respiratory illnesses from the city of Jeddah in Western Saudi Arabia. All samples were screened for MERS-CoV by real-time RT-PCR
targeting the upstream E-gene (UpE) and the open reading frame 1 a (ORF1a).

Results: All tested samples which were originally found negative for influenza A HIN1 virus were also found to be negative for MERS-CoV.
Conclusions: These results suggest that circulation of MERS-CoV was uncommon among patients with acute respiratory symptoms in Western

Saudi Arabia between 2010 and 2012.
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Introduction

In September 2012, the first case of the Middle East
Respiratory Syndrome Coronavirus (MERS-CoV) was
reported after the death of a patient (patient zero)
suffering from severe respiratory illness in Jeddah,
Saudi Arabia [1]. This case was initially admitted to a
hospital back in June 13, 2012, with symptom onset
starting 7 days before. On September 23, 2012, a second
confirmed case was reported in London from a Qatari
patient who had travel history to Saudi Arabia [2].
Interestingly, retrospective study from Jordan
confirmed MERS-CoV circulation in Zarqa region as
early as April 2012 causing several infections with at
least 2 deaths [3]. As of March 25,2017, there is a total
of 1,917 laboratory confirmed MERS cases and 684
associated deaths (>35%) from 27 countries [4]. So far,
Saudi Arabia has reported more than 82% of the cases

(1581 laboratory confirmed cases) with local death rate
exceeding 41% (659 deaths) [5].

The majority of the reported MERS-CoV cases
were due to direct human-to-human transmissions
particularly with poor infection control measures.
Nonetheless, several epidemiological studies have
demonstrated the widespread of MERS-CoV in
dromedary camels (Camelus dromedarius) in Africa
and the Arabian Peninsula as early as 1983 and 1993,
respectively [6,7]. Furthermore, other studies have
provided strong evidences of MERS-CoV transmission
from camels-to-humans [8-10], suggesting that
dromedaries are most likely the reservoir host for
MERS-CoV and an important source of human
infections. However, most of initial MERS cases in
2012 and early 2013 were sporadic, and it remains
unclear whether MERS-CoV was circulating before
2012 or not. Therefore, we tried here to find any
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molecular evidence of MERS-CoV infection in humans
that might have occurred before or during 2012.

Methodology
Samples

A total of 349 archived respiratory samples
collected between January 2010 and December 2012
from patients with acute respiratory illnesses (Table) at
the King Abdulaziz University Hospital (KAUH),
Jeddah, Saudi Arabia were retrieved. All samples were
collected originally for influenza A HIN1 screening at
the Special Infectious Agents Unit (SIAU), King Fahd
Medical Research Center (KFMRC) before the
emergence of MERS-CoV in Saudi Arabia. These
samples were found to be negative for influenza A
viruses and were stored at -80°C since their collection.
Samples included throat and nasopharyngeal swabs,
tracheal, nasopharyngeal and endotracheal tube
aspirates, bronchial wash, and bronchial alveolar
lavage.
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RNA extraction and MERS-CoV RT-PCR

Viral RNA was extracted using QIAamp Viral
RNA mini kit (Qiagen, Hilden, Germany) according to
manufacturer’s instructions from all samples, eluted in
40 pL and stored at -80°C until use. Extracted RNA
from all samples was tested for MERS-CoV upstream
E-gene (UpE) and open reading frame 1 a (ORFla)
using real time RT-PCR as previously described [9].
Positive and negative (no-template control) controls
were always included during testing.

Results

In order to determine whether MERS-CoV was
circulating in the city of Jeddah before or during 2012,
a total of 349 archived respiratory samples (Table) from
patients with acute respiratory tract infections collected
between January 2010 and December 2012 were
retrieved. Most of the samples were collected during the
winter season starting from October to late March
(Table). Samples were from 204 males and 145 female
patients with the majority of them being from patients

Table 1. Summary of demography characteristics of patients with upper respiratory tract infection.

Year 2010 2011 2012 Total
n=91 n=062 n=196 n =349
Number (%)
Months
January 6 (6.6) 23 (37.1) 15(7.7) 44 (12.6)
February 17 (18.7) 11 (17.7) 22 (11.2) 50 (14.3)
March 11 (12.1) 9 (14.5) 12 (6.1) 32(9.2)
April 8(8.8) 6(9.7) 7(3.6) 21 (6.0)
May 2(2.2) 2(3.2) 20 (10.2) 24 (6.9)
June 2(2.2) 1(1.6) 2 (1.0) 5(1.4)
July 0(0.0) 0(0.0) 2 (1.0) 2 (0.6)
August 1(1.1) 5(8.1) 1(0.5) 7 (2.0)
September 2(2.2) 3(4.8) 2 (1.0) 7 (2.0)
October 12 (13.2) 0(0.0) 27 (13.8) 39 (11.2)
November 10 (11.0) 0 (0.0) 42 (21.4) 52 (14.9)
December 20 (22.0) 2(3.2) 44 (22.4) 66 (18.9)
Gender
Male 53 (58.2) 37 (59.7) 114 (58.2) 204 (58.5)
Female 38 (41.8) 25 (40.3) 82 (41.8) 145 (41.5)
Sample
Nasopharyngeal swab 25 (27.5) 41 (66.1) 139 (70.9) 205 (58.7)
Throat swab 62 (68.1) 14 (22.6) 13 (6.6) 89 (25.5)
Endo tracheal tube aspirate 2(22) 2(3.2) 27 (13.8) 31(8.9)
Nasopharyngeal aspirate 0(0.0) 4(6.5) 12 (6.1) 16 (4.6)
Tracheal aspirate 2(2.2) 1(1.6) 3(1.5) 6 (1.7)
Bronchial alveolar lavage 0(0.0) 0(0.0) 1(0.5) 1(0.3)
Bronchial wash 0 (0.0) 0(0.0) 1(0.5) 1(0.3)
Age group (years)
0-14 30 (33.0) 33 (53.2) 141 (71.9) 204 (58.5)
15-34 35(38.5) 14 (22.6) 30 (15.3) 79 (22.6)
35-65 18 (19.8) 8 (12.9) 21 (10.7) 47 (13.5)
> 66 8 (8.8) 7 (11.3) 4(2.0) 19 (5.4)
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within the age range of 0-14 years (204 samples). None
of the samples tested here was positive for MERS-CoV
UpE or ORF1a regions, suggesting that there is sparse
evidence of MERS-CoV circulation in Jeddah during or
before 2012.

Discussion

MERS-CoV is a reminder of the severe acute
respiratory syndrome-CoV (SARS-CoV) which first
emerged in China in late 2002 and caused more than
8000 laboratory-confirmed cases and ~9.6% mortality
rate in 37 countries. Unlike SARS-CoV which
disappeared within a couple of years from its
introduction, MERS-CoV continues to be endemic in
the Arabian Peninsula since its emergence with high
potential to cause global spread as recently observed in
South Korea [11]. Nonetheless, the progression pattern
of the two viruses seems to be somewhat similar in
terms of their initial sporadic introduction, eventual
establishment, and sustained dissemination in humans
[12,13]. Indeed, MERS-CoV started by causing
sporadic infections in mid 2012 which then progressed
to a sustained human-to-human transmission causing
several hospital and household outbreaks with global
spread in some occasions [4,11].

In the case of SARS-CoV, it was suggested that it
might have been circulating at a very low level in an
adaptation window period in humans before it was first
reported in November 2002 from the first index patient
in China [12]. Similarly, the temporal and spatial
pattern of early known index MERS cases as well as the
high endemicity of MERS-CoV in dromedaries in
several countries in the Middle East and Africa most
probably for more than 30 years [6-10] suggest that
there might have been several introduction points or
spill-overs from camels to humans. However, our data
here as well as previously reported seroepidemiological
results [13,14] failed to document any molecular or
serological evidence of MERS-CoV circulation in
humans during or before 2012 in at least three regions
in Saudi Arabia (Jeddah, Makkah and Jazan regions).

A recent large molecular surveillance study from
Saudi Arabia on more than 57,000 suspected MERS
cases showed an incidence rate of 0.7% (384 patients)
during the study period, suggesting a very low
prevalence among humans [15]. Interestingly, while
most testing was done in wintertime, the majority of the
positive cases were during the months of May and
August most probably due to ongoing hospital
outbreaks [15]. Nevertheless, it was shown that
infections can occur all year-round but at very low rate
mostly due to horizontal transmission rather than direct
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contact with camels. The results of this study clearly
suggest that direct transmission of MERS-CoV from
camels to humans remains a rare event regardless of the
continuous exposure and high prevalence of MERS-
CoV in camels highlighting several unanswered
questions. Therefore, understanding where, how and
when MERS-CoV cases actually started, why MERS
cases peaked very shortly and suddenly after the first
few reports in the Arabian Peninsula, and whether
human MERS cases are mainly restricted to the Arabian
Peninsula but not other countries where seropositive
dromedaries are very common could help us not only to
better understand MERS-CoV epidemiology but also to
reduce or prevent its transmission.

The current study has several limitations. First, the
sample size is small mostly due to our inability to obtain
more archived samples from other hospitals or regions
as samples are usually maintained and stored for few
months only before their disposal, and we were only
able to retrieve samples from 3-year period. Second,
samples were collected from patients admitted or
presented to one tertiary hospital in the city of Jeddah
only. Third, most of the samples were from patients
under the age of 14 years which seems to be the least
affected age group by MERS-CoV. Therefore, it might
be more appropriate to conduct further large-scale
epidemiological and serological studies to actually get
better understanding of MERS-CoV emergence in
humans. However, such studies might be difficult to
conduct in the absence of continuous and active sentinel
surveillance programs not only for MERS-CoV but also
for other pathogens in the region.

Conclusions

MERS-CoV infections in the community has been
sporadic since its first detection in 2012. This study as
well as previous reports suggest that MERS-CoV was
uncommon in humans in several cities in Saudi Arabia
between 2010 and 2012, and that human cases were
most probably due to isolated spill-overs from camels
to humans. However, further studies with larger number
of samples are clearly required to better understand the
possible circulation of MERS-CoV before its
emergence.
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