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SUMMARY
Objective: The Middle East Respiratory Syndrome Coronavirus (MERS-CoV) is a novel coronavirus circulating in the Arabian Peninsula since 

September 2012. It leads to significant respiratory disease and among patients with co-morbidities is associated with high mortality. This research 
studied the mortality rate of MERS-CoV among intensive care unit (ICU) patients and the correlation of mortality with different co-morbidities.

Methods: This was a retrospective observational study conducted at the Intensive Care Unit of the King Fahad Hospital, Jeddah, Saudi Arabia. 
Data was obtained through patient chart review.

Results: The total sample consisted of 52 laboratory-confirmed MERS-CoV infection patients. 39 patients died, with a 75% case-fatality rate. 
Many patients had underlying co-morbidities, including diabetes mellitus (51.9%), hypertension (46.2%), and chronic renal disease (21.2%). 

Conclusions: MERS-CoV ICU mortality remains markedly high due to a combination of factors; the disease process of MERS-CoV leads to 
multiple organ failure, particularly respiratory and renal failure.
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INTRODUCTION

A novel coronavirus leading to significant respiratory disease, 
termed the Middle East Respiratory Syndrome – Coronavirus 
(MERS-CoV), has been circulating in the Arabian Peninsula 
since September 2012. As of December 2014, 781 cases were 
reported in the Kingdom of Saudi Arabia (KSA), representing 
86% of worldwide infections; overall 95% of cases originated in 
the nations of the Arabian Peninsula (KSA, United Arab Emir-
ates (UAE), Qatar, Kuwait, Yemen, and Oman). Approximately 
40% of patients diagnosed with MERS-CoV infection have died 
(1). As of December 2014, two travel-associated cases were 
diagnosed in the United States in healthcare workers originating 
from Saudi Arabia (2).

MERS-CoV is a SARS-like virus presenting with flu-like 
symptoms. In a 2013 review of 47 laboratory-confirmed cases 
in Saudi Arabia, patients typically presented with symptoms 
of fever in 98% of cases, cough in 83% of cases, shortness of 
breath in 72% of cases, and myalgia in 32% of cases. Gastroin-
testinal symptoms were experienced less often with diarrhea 
in 26% of cases, vomiting in 21% of cases, and abdominal 
pain in 17% of cases. 72% of patients required mechanical 

ventilation. Most patients were male, with a ratio of 3.3 males 
for every female (3). 

MERS-CoV has been reported in a wide spectrum from the 
asymptomatic patient to severe pneumonia resulting in an acute 
respiratory distress syndrome (ARDS) (3). Disseminated intra-
vascular coagulation (DIC), pericarditis, and in particular renal 
failure were often seen (4).

The mode of transmission of MERS-CoV was shown to be via 
close contact, but without a persistent community transmission 
(5). Transmission in KSA occurred predominantly via person-to-
person contact with infected persons, particularly from patients to 
healthcare staff during nosocomial outbreaks at several hospitals 
(6). Also at-risk were immediate contacts such as family, friends, 
caregivers and other close contacts of people with suspected or 
confirmed MERS-CoV infection (6).

The World Health Organization (WHO) website on corona-
virus infections distributes technical guidelines on MERS-CoV 
surveillance and investigation, infection prevention and control, 
laboratory testing, as well as case definitions. The most current 
interim case definition allows for identification of a confirmed 
case in individuals with a positive lab test by molecular diagnos-
tics including either a positive polymerase chain reaction (PCR) 
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on at least two specific genomic targets or a single positive target 
with sequencing on a second (7).

Chest radiographs typically demonstrate bilateral patchy 
infiltrates consistent with viral pneumonitis and Acute Respira-
tory Distress Syndrome (ARDS). The lower lobes are more often 
affected. CT scans demonstrate interstitial infiltrates. Laboratory 
findings show thrombocytopenia and leucopenia, in particular 
lymphopenia (8).

Patient samples containing the highest viral loads for diagnostic 
PCR testing can be obtained from the lower respiratory tract via 
sputum sample, tracheal aspirate, or bronchoalveolar lavage (9). 
Upper respiratory tract sampling via nasopharyngeal swab is less 
invasive and in practice acceptable for diagnosis (3).

After a patient exhibits symptoms, the United States Centers 
for Disease Control and Prevention (CDC) recommends collecting 
several specimens from different sites at various time points. Strict 
infection-control measures should be observed during collection. 
Protocols guide to the appropriate personal protective equipment, 
methods of collection, as well as to specimen handling, storage, 
and shipping or transfer to approved laboratories (10).

Rapid and diagnostic MERS-CoV case confirmation is achieved 
with several highly sensitive, real-time RT-PCR assays (11). 

Potential treatment of the novel coronavirus is hoped for with 
suppressive immunotherapies. Kindler et al. demonstrated in vitro 
treatment with exogenous interferon (IFN), particularly IFN-α and 
IFN-λ, effectively reduced viral replication, overcoming MERS-
CoV tendency to antagonize endogenous IFN production (12). A 
study by Falzarano et al. describes rhesus macaques which were 
given interferon-α2b and ribavirin and exposed to MERS-CoV; 
they subsequently developed less pneumonia than control animals 
(13). A Saudi observational study of five critically ill patients 
with MERS-CoV with ARDS and on ventilators were given a 
trial of interferon-α2b and ribavirin; however, all succumbed to 
the disease. Very late initiation of antiviral treatment was thought 
to be an influencing factor, and it remains to be seen whether it 
may have benefit earlier in the course of disease (14). Ren et al. 
have proposed a potential therapy of viral protease inhibition (15).

MERS-CoV currently has no vaccine and no specific treatment is 
recommended, management remains supportive care (6). Among the 
most specialized support patients receive is extracorporeal membrane 
oxygenation (ECMO), a life-saving ICU mechanism for markedly 
distressed patients, with inadequate cardiac and/or respiratory func-

tion. ECMO transiently and mechanically supplants cardiac and/or 
respiratory function. There are dedicated ECMO teams, consisting 
of ICU specialists, respiratory therapists and ECMO specialists, who 
continually monitor patients during ECMO treatment (16).

MATERIALS AND METHODS 

This was a retrospective observational study conducted at the 
Intensive Care Unit (ICU) of the King Fahad Hospital, Jeddah 
(KFHJ), Kingdom of Saudi Arabia from March 2014 to July 2014. 
KFHJ became a near-dedicated MERS-CoV referral centre for 
Jeddah and the western third of Saudi Arabia during the four-
month duration of the study. The MERS-CoV-dedicated ICU 
of KFHJ had a total of 18 beds. The study had a comprehensive 
sample of 52 ICU patients admitted for MERS-CoV. 

Patient flow through KFHJ to the ICU consisted of two path-
ways: either direct admission of patients with proven MERS-CoV 
from other hospitals or through the KFHJ Emergency Department 
(ER) based on meeting the WHO MERS-CoV criteria. At the 
beginning of the study period, which corresponded with one of 
KSA’s MERS-CoV outbreak peaks, KFHJ was segregated into two 
sections: a MERS-CoV-dedicated wing consisting of part of the 
ER and a separate and new tower building, and the main hospital 
building for all other patients not suspected to have MERS-CoV. 

For patients admitted through the ER, a triage system was 
established to filter suspected cases. This filtration system con-
sisted of ER specialists under supervision of ER consultants and 
infection control teams that applied the criteria developed by the 
Saudi Ministry of Health (MOH) Scientific Committee for case 
definition of MERS-CoV based on experiences of antecedent 
MERS-CoV outbreak in the Eastern Region of Saudi Arabia. 
These criteria were based on observed common signs and symp-
toms in order to facilitate hospital and clinic case triaging. 

Diagnostic testing for MERS-CoV of the probable cases 
utilized duplicate naso-oropharyngeal swabs sent to the Jeddah 
Regional Laboratory. At the King Fahad Hospital, Jeddah, a 
turn-around time of less than six hours for the return of the result 
of PCR diagnostic testing was targeted and regularly achieved.

Sources of patient data consisted of patient chart review, Infec-
tion Control Department records, and Public Health Department 
records of all MERS-CoV cases at KFHJ. 

Suspect case (patients who should be tested for MERS-CoV)
I. A person with fever and community-acquired pneumonia or acute respiratory distress syndrome based on clinical or radiological evidence
II. A hospitalized patient with healthcare associated pneumonia based on clinical and radiological evidence
III. A person with 1) acute febrile (≥ 38°C) illness, 2) body aches, headache, diarrhea, or nausea/vomiting, with or without respiratory symptoms, 
3) unexplained leucopenia (WBC < 3.5 × 109/L) and thrombocytopenia (platelets < 150 × 109/L)
IV. A person (including health care workers) who had protected or unprotected exposure to a confirmed or probable case of MERS-CoV infection and who 
presents with upper or lower respiratory illness within 2 weeks after exposure

Probable case
A probable case is a patient in the above category I or II with absent or inconclusive laboratory results for MERS-CoV and other possible pathogens who is a 
close contact of a laboratory-confirmed MERS-CoV case or who works in a hospital where MERS-CoV cases are cared for

Confirmed case
A confirmed case is a suspect case with laboratory confirmation of MERS-CoV infection

Table 1. Saudi Ministry of Health criteria for suspect, probable and confirmed MERS-CoV cases (17)
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Patient Characteristics n %
Age

15–35 9 17.2
35–55 24 46.2
55–75 16 30.8
75–85 3 5.8

Gender
Male 40 76.9
Female 12 23.1

Nationality
Saudi 28 53.8
Non-Saudi 24 46.2

Patient outcome
Deceased 39 75.0
Discharged 13 25.0

Antiviral therapy
Received therapy 35 67.3
Did not receive therapy 17 32.7

Extracorporeal membrane oxygenation (ECMO)
Received ECMO 9 17.3
Did not receive ECMO 43 82.7

Table 2. Patient characteristics (N = 52)

Patients’ data included biographical information (gender, 
nationality and age) and medical information, such as chronic 
co-morbidities, plan of management and whether the patient 
received ECMO. The data was analyzed using IBM advanced 
SPSS statistical package version 20 (SPSS Inc., Chicago, IL). 
The χ2 test (Fisher Exact test) was used and data were evaluated 
at a 5 % level of significance. 

RESULTS

The total sample consisted of 52 laboratory-confirmed MERS-
CoV infection patients, all of whom were admitted to the ICU 
of KFHJ. 40 (76.9%) were male. The age of most patient was 
between 35 to 55 years (46.2%). 9 patients were on ECMO at 
least once during their ICU stay (Table 2). 39 patients died, with a 
75% case-fatality rate (Fig. 1). Many patients had underlying co-
morbid medical conditions, including diabetes mellitus (51.9%), 
hypertension (46.2%), and chronic renal disease (21.2%) (Table 
3). Case-fatality rate was highest in middle-aged patients, males, 
patients who received antiviral therapy and statistically significant 
with co-morbid chronic renal failure (Table 4).

DISCUSSION

In this study, it was found that among 52 patients admitted 
to the ICU of the King Fahad Hospital, Jeddah, for MERS-CoV 
infection, most had underlying co-morbidity; 51.9% had dia-
betes mellitus, 46.2% had hypertension and 21.2% had chronic 
renal disease. In July 2013 a descriptive study by Assiri et al. 

Patient Co-morbidities n %
Hypertension

Hypertensive 24 46.2
Non-hypertensive 28 53.8

Diabetes mellitus
Diabetic 27 51.9
Non-diabetic 25 48.1

Chronic renal failure
Yes 11 21.2
No 41 78.8

Table 3. Patient co-morbidities (N = 52)

(3), focused on the population of the Eastern provinces of Saudi 
Arabia over the period from September 2012 to July 2013, the 
corresponding co-morbidities were 68% with diabetes mellitus, 
46.2% with hypertension and 49% with chronic renal disease. 
It is notable that in the study by Assiri et al. 23 of 47 patients 
were from a MERS-CoV outbreak in a renal disease unit of the 
Al-Ahsa hospital; this may account for the doubling of chronic 
renal disease in their study compared to this study.  

Patients with laboratory-confirmed MERS-CoV tend to de-
velop multi-organ failure or dysfunction, particularly severe acute 
respiratory disease, leading to high mortality rates. Ineffective 
in-vivo therapies, delays in diagnosis of MERS-CoV, and co-
morbidity burdens may additionally contribute to the high case 
fatality rate. The MERS-CoV case fatality rate has risen from 
initial 30% to a current rate of 41% (out of reported 781 cases 
323 died, as of November 22, 2014) (1). Worldwide, the Kingdom 
of Saudi Arabia (KSA) has faced the highest burden of MERS-
CoV cases and case fatalities. 781 out of 904 confirmed cases of 
MERS-CoV (86%) were diagnosed in KSA; 323 deaths attributed 
to MERS-CoV out of 347 (93%) occurred in KSA. In contrast, 
the second highest global case burden and case-fatalities (7.4% 
and 1.7%, respectively) occurred in the neighbouring United Arab 
Emirates (UAE). The reasons for this significantly higher case 
burden and case-fatality in KSA may include more nosocomial 
transmissions, a population 14 times higher than UAE population, 
and possibly imported camel herd stocks 7 times as large as in 
UAE. This study demonstrated an overall mortality rate of 75% 

Fig. 1. Patient outcomes and correlation by co-morbidity.
HTN – hypertension, DM – diabetes mellitus, CRF – chronic renal faliure
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Patient outcome

Test p-valueDeceased Discharged

n (%) n (%)
Age

15–35 5 9.6 4 7.7

Chi-square 0.082
35–55 16 30.8 8 15.4
55–75 15 28.8 1 1.9
75–85 3 5.8 0 0

Gender
Male 32 61.5 8 15.4

Chi-square 0.147
Female 7 13.5 5 9.6

Nationality
Saudi 22 42.3 6 11.5

Chi-square 0.521
Non-Saudi 17 32.7 7 13.5

Antiviral therapy
Received therapy 28 53.8 7 13.5

Chi-square 0.232
Did not receive therapy 11 21.2 6 11.5

Extracorporeal membrane oxygenation (ECMO)
Received ECMO 7 13.5 2 3.8

Fisher's exact 1.000
Did not receive ECMO 32 61.5 11 21.2

Hypertension
Hypertensive 19 36.5 5 9.6

Chi-square 0.749
Non-hypertensive 20 38.5 8 15.4

Diabetes mellitus
Diabetic 19 36.5 8 15.4

Chi-square 0.528
Non-diabetic 20 38.5 5 9.6

Chronic renal failure
Yes 11 21.2 0 0

Fisher's exact 0.047*
No 28 53.8 13 25

Table 4. Relation between patient characteristics and co-morbidities and patient outcome (N = 52)

*Statistically significant

(39 died out of 52). These were more critical ICU patients with 
significant disease burden of co-morbid hypertension, diabetes, 
chronic renal failure, and with approximately 20% receiving 
ECMO therapy. This was comparable to the Assiri et al. study, 
with a high co-morbidities burden which showed a 60% case 
fatality rate (28 died of 47 patients) (3).

Multiple MERS-CoV in-vitro studies have shown the benefit 
of broad spectrum antiviral therapies (18), the augmented effect 
of ribavirin to interferon (19), and the early administration of 
the combination antiviral therapy (13). In our study, 35 of 52 
patients (67%) received a trial of combination antiviral therapy, 
consisting of ribavirin in combination with interferon alfa. 
However, among the group receiving the antiviral therapy, 
28 patients (80%) of this cohort died. This was consistent 
with a small retrospective study by Al-Tawfiq et al. in which 
none of five patients receiving combination antiviral therapy 
responded and all succumbed to MERS-CoV (14). Differences 
may exist due to their limited sample size, as well as the late 
administration of antiviral therapy in the disease process – an 
average of 19 days after admission. For both studies, delayed 

diagnosis and thus delayed initiation of combination antivi-
ral therapy likely played a part in the lack of efficacy of the 
antiviral therapies.

In conclusion, MERS-CoV ICU mortality remains markedly 
high due to a combination of factors. Current available antiviral 
therapies have shown a lack of response. The disease process of 
MERS-CoV leads to multiple organ failure, particularly respira-
tory and renal failure, leading to poorer outcomes.

CONCLUSIONS

Strict implementation of proper infection control practices, 
such as hand hygiene, personal protective equipment use, teaching 
of cough etiquette, room ventilation, environmental disinfection, 
along with continuous and close monitoring of healthcare work-
ers compliance with infection control guidelines, are crucial to 
prevent the transmission of MERS-CoV infection.

To reduce mortality rates, more studies are required for better 
evaluation of the effect of co-morbid diseases and the mortality 
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rate of MERS-CoV infection among ICU and non ICU MERS-
CoV patients.

More attention should be paid to patients with chronic renal 
failure attending dialysis unit due to their higher risks to contract 
MERS-CoV infection and hence higher mortality rates.
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