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opposed to 21% in those without cardiovascular disease
(p-value <0.05).

Conclusion: Our study shows that MERS-CoV had a
significant case fatality rate in patients with comorbid-
ities. Thus, it will be beneficial if future clinical trials for
MERS-CoV examine the impact of improved societal
infection control measures such as social distancing and
masks, in the context of the coronavirus disease 2019
pandemic, on the prevalence and incidence of MERS and
its clinical outcomes.

Keywords: Comorbidities; KSA; Middle East respiratory

syndrome; Mortality; Risk factors
© 2021 The Authors.
Production and hosting by Elsevier Ltd on behalf of Taibah
University. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).

Introduction

Public health concerns have been growing with the
emergence of infectious diseases.! At the end of December
2019, a new human coronavirus disease called coronavirus
disease of 2019 (COVID-19) emerged in Wuhan, China.
Shortly after, the World Health Organization (WHO)
declared it a pandemic with over 9.6 million confirmed
cases and over 490,000 deaths worldwide (as of 27 June
2020).” During such outbreaks, reliable data collection and
analysis is of utmost importance and aids the public health
response to contain the spread.3

One example of an emerging infectious disease seen in the
past 10 years is the Middle East respiratory syndrome
(MERS).4 Just like COVID-19, MERS is caused by a beta-
coronavirus (MERS-CoV) and has varying pre-
sentations—from being asymptomatic to life-threatening
conditions such as acute respiratory distress syndrome and
organ failure.*” It has also been associated with more
nosocomial transmission compared with COVID-19 that
has spread widely due to community-based transmission.’
Although associated with zoonosis, mainly in dromedary
camels,” MERS has also spread through human-to-human
transmission.® Given the high mortality rate and difficulty
in differentiating MERS from other life-threatening respi-
ratory tract infections, its emergence in late 2012 caused
major concern worldwide.”

The first case identified as MERS involved a 60-year-old
man in KSA in 2012, who eventually died due to respiratory
and renal failure.'® As of January 2020, there were 2,519
confirmed cases and 866 deaths across 27 countries.!' Most
of these cases were seen in KSA (2,121).” However, there
were other outbreaks elsewhere such as in South Korea in
2015, with 185 cases and 36 deaths.'? Mortality rate
differed depending on the time and location of the
outbreak as it was estimated that the mortality rate ranged
between 28.6 and 63.3%."°

Since the initial identification of MERS seven years ago,
few studies have addressed the comorbidities associated with

mortality in MERS cases.'* Therefore, we hypothesized that
MERS has a higher mortality rate in elderly patients with
comorbidities. In our study, we looked at the data
published by WHO between January 2017 and November
2019, and analysed the associated comorbidities and their
relationship with case fatality. As per our knowledge, this
is the largest retrospective study focusing on the
association between comorbidities and mortality in MERS
patients conducted across KSA in the last five years and
the most recent one prior to the COVID-19 pandemic.

Materials and Methods

This is a retrospective descriptive study of MERS pa-
tients, as reported by WHO, in KSA between January 2017
and November 2019 (n = 572).1" Samples were collected
from WHO because all MERS cases detected in KSA are
registered by the Saudi Ministry of Health and then
reported to WHO periodically. Collected data included
age, sex, region in KSA, year of diagnosis, history of
chronic illness, history of contact with camels, history of
camel milk consumption, history of contact with known
MERS cases, healthcare workers, and mortality outcome.

The data was entered into a Microsoft Excel file after @s

being transferred from coding sheets. Openepi was used, in
conjunction with SPSS version 21, to calculate the P-value,
odds ratio, and confidence interval.'® Frequencies and
percentages were used to represent qualitative variables
after being categorized. The chi-square test, odds ratio, and
95% confidence interval were used to compare categorical
variables. A P-value <0.05 was considered significant.
Approval for the use of the data was obtained directly from
WHO.

Due to unavailability of data on specific comorbidities
from January 2017 to October 2018, we could only analyse
that from November 2018 to November 2019—203 cases. No
cases were excluded from the study in both of the mentioned
periods.

Results

From January 2017 to November 2019, 572 MERS-CoV
cases were reported by WHO in KSA—437 (76%) male pa-
tients and 135 (24%) female patients. Ages ranged between
10 and 94 with a mean of 52.5 + 17.27 years. A majority of
these patients were in the 41—60 age group (39%), followed
closely by those in the >60 age group (34%). The number of
patients in the <20 age group was the lowest, accounting for
only 2% of the total cases. Regional incidences showed that
close to half of the reported cases were detected in
Riyadh—273 (47.7%)—followed by 58 (10%) in the Eastern
province (Table A).

Annual distribution revealed 250 cases in 2017, which
accounts for 44% of the total, 132 (23%) in 2018, and 190
(33%) in 2019. From the total, 387 (68%) had a history of
chronic illness, 171 (30%) had had direct contact with
camels, 122 (21%) had consumed camel milk, 202 (35%) had
reported contact with known MERS-CoV cases, and 69
(12%) were healthcare workers diagnosed with MERS. The
overall mortality rate in this time frame was found to be
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25%, while the case fatality rate in 2017, 2018, and 2019 was
24%, 30%, and 24% respectively (Table B) (Figure A).

The 21—40 age group had the lowest mortality rate (11%)
compared to survivors (P-value <0.001). Only three from
those in the <20 age group succumbed to MERS-CoV
(23%). The 41—60 age group had an 18% mortality rate
compared to survivors (P-value <0.01), while the >60 age
group had the highest mortality rate—43% (P-value
<0.001). Mortality rate in the male patients was 28% (P-
value<0.01) and in the female patients 16% (P-value<0.01)
(Table C).

From November 2018 to November 2019, 203 cases were
analysed to investigate the association between comorbid-
ities and mortality. An examination of the associated
comorbidities revealed that diabetes mellitus (DM) was the
most prevalent, found in 44% of the cases—the mortality
rate in the diabetics was 32% as opposed to 12% in the non-
diabetics (P-value <0.01). Hypertension (HTN) was found to
be the second-most prevalent comorbidity, detected in 39%
of the cases—the mortality rate in the hypertensive patients
was 35% as opposed to 15% in their non-hypertensive
counterparts (P-value <0.001). A history of cardiovascular
disease (CVD), which included ischemic heart disease and
congestive heart failure, was reported in 14% of the MERS-
CoV cases with a mortality rate of 39% as opposed to 21% in
those with no history of CVD (P-value <0.05).

The other comorbidities considered were chronic renal
failure, found in 20 patients (10% of the cases with a mor-
tality rate of 45%); bronchial asthma, found in 11 patients
(27% mortality rate); hypothyroidism, found in seven pa-
tients (29% mortality rate); chronic lung disease, found in
two patients (100% mortality rate); leukaemia and lym-
phoma, found in three patients (67% mortality rate); and
cerebrovascular accidents, observed in two patients (100%
mortality rate). The comorbidities that had zero mortality in
their groupings were malignancy, chronic liver disease, and
epilepsy—however, there was only one case of each of these
(Table D).

Discussion

This study revealed that out of the 572 reported MERS-
CoV cases in KSA, a history of comorbidities was found in
387 (68%), with an increase in the mortality rate across most
comorbidities. As per our knowledge, ours is the largest
study on comorbidities and mortality in MERS patients
conducted across KSA in the last five years since Banik’s
research, which comprised 1,060 patients, from May 2013 to
October 2015.'7 The most recent study conducted in KSA,
looking at comorbidities and mortality in MERS-CoV pa-
tients was done by Alfaraj et al. in 2019 with 314 subjects,
conducted between April 2014 and March 2018 but was
confined to the central region of KSA."

These findings confirm what was previously reported in
other studies in KSA'® *’—this includes noting a higher
prevalence of DM in MERS-CoV cases.'® This is likely a
reflection of the increasing incidence of DM in the Saudi
population, as it was found in 2016 that 32.8% of Saudis
over the age of 30 had the ailment, and this number was
expected to increase in the coming years.”!

Assiri et al. had reported in 2013 that the MERS-CoV
case fatality rate in KSA was 60%;22 we, on the other
hand, found the mortality rate to be 25% between 2017
and 2019. Overall mortality in patients with comorbidities
was higher in the study by Assiri et al. compared with that
in ours—as per their analysis, 66% of the diabetics had
fatal outcomes as opposed to the 32% in ours.””> Other
comorbidities followed a similar trend—for example, the
case fatality rate of HTN was reported to be 81% in
2013,%” while we found it to be 35% in the period 2017—19.

The study by Alfaraj et al., published in 2019, has re-
ported one of the lower case fatality rates in KSA—24.8%;
this is similar to ours.'* However, as mentioned above, their
April 2014—March 2018 study was confined to the country’s
central province—they noted that mortality increased with
age, which is similar to our finding of highest mortality in
the >60 age group (43%)—advancing age usually brings
more comorbidities,'*” which has been reported in other
studies on increased mortality.24

A meta-analysis by Badawi and Ryoo found DM and
HTN equally prevalent in close to 50% of the MERS-CoV
cases they studied.”> This too is close to our finding for
DM (44%), though is higher than our finding for HTN
(39%), as their mean age was close to ours (52 + 3) as
well. Their meta-analysis also reported finding comorbid
cardiovascular diseases in 31% of the MERS-CoV cases
analysed,25 which is double of our finding for the same
(14%). A higher incidence of MERS-CoV complications
was noted in those with comorbid conditions, which our
findings confirm as well.>

The reported mortality rate varied depending on the time
and location of the outbreak, and ranged from 10% to
69.2%.°° Our study shows a mortality rate closer to the lower
end of the spectrum (25%) in Saudi MERS patients and is
relatively close to the findings of Alfaraj et al. (24.8%)14
and Alraddadi et al. (28%).”’

Furthermore, our finding regarding gender discrepancy in
mortality—the male patients having higher mortality than
the female patients—agrees with what was reported by Banik
et al., as 74.6% of their mortality sample was male because
men were found to have more comorbidities than women.'’
Alghamdi et al. too reported that mortality was higher in
men (52%) compared with women (23 %).20

Currently, several studies are examining the relationship
between COVID-19 and the presence of comorbidities. A
recent meta-analysis of COVID-19 reported aggravation of
the disease in patients with comorbidities, especially those
with DM, HTN, and CVD,28 similar to what has been
described in our study for MERS-CoV.

Strengths and limitations

As per our knowledge, this is the largest retrospective
study on the association between comorbidities and mor-
tality in MERS patients conducted across KSA in the last
five years. Because of its type, the study is highly dependent
on accurate case reporting by KSA to WHO as there may
well be many more MERS-CoV cases that have not been
reported or diagnosed properly. It would have been benefi-
cial to our study if specific comorbidities had been reported
since the start of data collection in January 2017—in the
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absence of this data, we were forced to confine our analysis of
the association between comorbidities and mortality to the
period between November 2018 and November 2019.

Conclusion

Our retrospective study reveals that MERS-CoV had a
significant case fatality rate in patients with comorbidities,
which confirms what has been described in related literature.
As stated earlier, as per our knowledge, it is the largest
retrospective study examining comorbidities and mortality in
Saudi MERS patients conducted nationwide in the last five
years and the most recent one prior to the COVID-19
pandemic. It also found an increase in mortality rate with
advancing age and in the male patients.

Recommendations

We believe that with the emergence of COVID-19, it
will be beneficial to study MERS-CoV again to examine
the impact of improved societal infection control measures
such as social distancing and wearing of masks on the
prevalence and incidence of MERS and its clinical out-
comes. As this study shows, as of November 2019, MERS
is still present and prevalent in KSA; therefore, further
studies are needed to assess its progression with better
community awareness in regard to the currently applied
infection control measures, especially for patients with
comorbidities. Furthermore, taking strict precautionary
measures for the high-risk population with comorbidities
may aid governments and health organizations signifi-
cantly in reducing the number of morbidity and mortality
in regard to diseases caused by coronaviruses, such as
MERS, COVID-19, or any other that may emerge in the
future.
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