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Middle East respiratory syndrome coronavirus (MERS-CoV) Infection, has 

caused recurrent outbreaks worldwide. It is associated with severe morbidity 

and mortality, and is not treatable with the currently available antiviral 

therapies. We present a case of a 43 year-old male healthcare provider, who 

admitted with productive cough, dyspnea, myalgia, pleuritic chest pain and 

fever. Computed tomography (CT) showed bilateral ground glass opacities and 

consolidation. Sputum polymerase chain reaction (PCR) for MERS-coronavirus 

was positive. 
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INTRODUCTION 

Middle East respiratory syndrome coronavirus (MERS-

CoV) Infection, has caused recurrent outbreaks worldwide. 

It is associated with severe morbidity and mortality, and is 

not treatable with the currently available antiviral 

therapies (1). Since its emergence in 2012, about              

1595 laboratory-confirmed cases of MERS have been 

reported with a fatality rate of more than 30% (global 

deaths 571) (2).  

Clinical manifestation of MERS-CoV infection is 

variable, ranging from asymptomatic to very severe 

pneumonia with acute respiratory distress syndrome, 

septic shock and multi-organ failure resulting in death. 

There is growing evidence that dromedary camel is a 

reservoir for the virus and a source of human infection (3). 

 

Although it is likely that zoonotic transmission is the 

starting point of most clusters, person-to-person 

transmission is the most common form of transmission for 

MERS-CoV. Nosocomial transmission amplified the spread 

of MERS, and the majority of cases so far have been 

reported from hospital outbreaks in Saudi Arabia, the 

United Arab Emirates and South Korea (4). The MERS 

situation in the republic of Korea can be highlighted as 

evidence. To date, a total of 186 MERS-CoV cases, 

including 36 deaths, have been reported in the Republic of 

Korea (5). The outbreak in the Republic of Korea has been 

associated with health care facilities and all cases reported 

so far include healthcare workers caring for confirmed 

cases, patients who were being cared for at the same 

healthcare facilities as confirmed patients, and family 
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members of confirmed patients (6, 7). Thus, infection 

prevention and control measures are critical to prevent the 

possible spread of MERS-CoV in the health care facilities. 

In this article we describe the first health care–acquired 

MERS-CoV infection in Iran.    

 

CASE SUMMARY 

A 43 year-old male anesthesiologist who was also a 

cigarette smoker from Kerman province of Iran   presented 

with productive cough, dyspnea, myalgia, pleuritic chest 

pain and fever since 10 days prior to admission on June 16, 

2014. 

He was well up until 14 days prior to admission. He 

gave a history of intubating a patient in an emergency 

situation without standard protective measures. The 

intubated patient was later diagnosed with MERS-CoV. 

Four days later, he developed dyspnea, fever, myalgia, 

pleuritic chest pain and cough (first dry and then became 

productive). The patient was referred to Dr. Masih 

Daneshvari Hospital – NRITLD in Tehran. Upon 

admission, the patient’s body temperature was 38.1°C, 

blood pressure was 95/50 mmHg, pulse rate was 106 

beats/min, respiratory rate was 32/min and percutaneous 

oxygen saturation was 63% in room air. Pulmonary 

auscultation revealed fine crackles over the lung bases and 

wheezing in the middle zone. Physical examination was 

otherwise normal. The patient’s white blood count was 

3,600 cells/mm3 (lymphocytes: 26%, neutrophils: 61%, 

monocytes: 13%), platelets: 104,000, urea: 20mg/dL,         

Cr: 0.9 mg/dL and AST: 61 IU/L, ALT: 76 IU/L and 

alkaline phosphatase: 163 IU/L. Arterial blood gas  

showed pH: 7.43, PO2: 53 mmHg, PCO2: 42 mmHg, 

bicarbonate: 28.1 mmol/lit. 

Computed tomography showed bilateral ground glass 

opacities and consolidation with air bronchogram (Figure 

1).  He was admitted to the ICU and diagnostic workups 

were done. With the impression of severe pneumonia, 

vancomycin, meropenem, ciprofloxacin (when he 

developed hyper-sensitivity reaction to ciprofloxacin, it 

was changed to co-trimoxazole) and oseltamivir were 

started. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Chest CT scan at the time of admission 

 

During the hospitalization period, liver enzymes raised 

(two-three folds, AST: 145, ALT: 195) but renal function 

test was normal. Blood cultures, urine culture and sputum 

smear and culture were negative for bacterial infections. 

Viral agent screening results for influenza viruses A and B, 

parainfluenza viruses 1, 2 and 3, coronavirus OC43, 229E 

and NL63, RSV, hMPV, CMV and Adenovirus were 

negative in sputum by real-time RT-PCR/PCR assays. But 

molecular tests became positive for MERS-CoV using 

upstream of E gene region real-time RT-PCR assay (upE 

assay) (8) with a threshold cycle of 31.34. The positive 

result was confirmed by real-time RT-PCR assay of 1A 

gene region (9) with a threshold cycle of 32.76. The 

RdRpSeq and NSeq gene sequences were amplified (9) 

(Figure 2) and then the sequence of RdRpSeq PCR product 

was determined with the Big-Dye terminator cycle 

sequence kit and an ABI 377A sequencer (Applied 

Biosystems Inc.). Figure 3 shows the phylogenetic tree of 

the MERS-CoV isolate. 

With supportive care and antimicrobial agents he 

became better and no longer needed oxygen therapy at the 

third day of admission, and chest X ray revealed significant 

improvement at the 4th day of admission (Figure 4). 

Complete blood count changed to normal (WBC 7100 

cells/mm3, lymphocytes: 35%, neutrophils: 60%, 

monocytes: 5%, and platelets: 297,000 cell/mm3) and liver 

enzymes significantly decreased. The patient was 

discharged without any sequel after four days. 
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Figure 2. Gel electrophoresis of the resulting products of both RdRpSeq and 

NSeq assays.  

 

 

 

 

 

 

 

 

 

 

Figure 3. Phylogenetic analysis of RdRpSeq gene sequence in studied MERS- 

CoV isolate. The tree was constructed by the Maximum Composite Likelihood 

method using MEGA6 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. CXR at the 4th day of admission 

DISCUSSION 

Middle East respiratory syndrome is a viral respiratory 

illness that was first identified in Saudi Arabia in 

September 2012. It is caused by a novel coronavirus (called 

MERS-CoV) (1). Coronaviruses are a large family of viruses 

that produce a wide spectrum of illnesses in humans, from 

the common cold to the severe acute respiratory syndrome 

(SARS). The MERS-CoV genetically and epidemiologically 

differs from the previously recognized coronaviruses such 

as the SARS coronavirus (SARS-CoV), which caused the 

SARS pandemic in south east of Asia in 2003–2004. A 

number of viruses in this family also cause disease in 

animals. 

The World Health Organization (WHO) was informed 

of a total of 1595 laboratory-confirmed cases of MERS-CoV 

infection, including 571 deaths (current outbreak situation 

in the Republic of Korea and China as of 11 September 

2015 with 186 confirmed causes and 36 deaths) (2). The 

main source of MERS-CoV has not yet been clearly 

understood. Although not established, the infection could 

be primarily zoonotic in nature, with limited human-to-

human transmission. Molecular investigation indicated 

that bats in Saudi Arabia might play a role in human 

infection (10). Previous experience with animal and human 

coronaviruses and seroepidemiological studies from 

dromedary camels demonstrated a high prevalence of 

antibody reactive to MERS-CoV (3). Strains of MERS-CoV 

that contest human strains have been isolated from camels 

in Egypt, Qatar, and Saudi Arabia. These investigations 

supported a scenario of a virus reservoir in bats with a 

peridomestic animal such as the camel as intermediate 

host, which may in fact be the immediate source of human 

infection (11). Genetic sequencing data revealed a close 

link association between the virus found in camels and that 

found in human (12). These studies supported the 

hypothesis that camels or camel related products are the 

expected source of infection in humans (3). 

Most MERS-CoV cases have been reported in adults 

(median age approximately 50 years, and male 
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predominance), although children and the elderly have 

also been infected (range 9 months to 94 years) (13). 

Clinical features of MERS-CoV infection are variable, 

ranging from asymptomatic infection to acute upper 

respiratory illness, and rapidly progressive pneumonitis, 

respiratory failure, septic shock and multi-organ failure 

resulting in death (1,13,14). Most hospitalized MERS-CoV 

patients have had underlying medical disorders such as 

diabetes, hypertension, chronic cardiac disease, and 

chronic renal disease or immunosuppression but MERS-

CoV infections were seen in previously healthy cases (14). 

Data suggest that MERS-CoV presents primarily with 

respiratory symptoms (similar to those found in SARS-

CoV) as a flu-like illness with signs and symptoms of 

pneumonia. Common symptoms in patients with MERS-

CoV include fever, chills/rigors, headache, non-productive 

cough, dyspnea, shortness of breath, myalgia and 

gastrointestinal symptoms. However, SARS infections did 

not cause renal failure, unlike MERS-CoV (13, 14). 

Among confirmed MERS-CoV cases reported to date, 

the case fatality ratio is approximately 28-30% (2, 13). 

Although MERS-CoV has low overall person-to-person 

transmission potential, most MERS-CoV cases are acquired 

through person-to-person transmission (15), including the 

most recent South Korean outbreak of MERS in 2015 (4, 5, 

6, 7, 16). Human-to-human transmission of MERS-CoV can 

occur in health care providers and may be associated with 

substantial morbidity and occasionally mortality (10). A 

significant fraction of MERS cases were linked to the 

healthcare setting, ranging from 49% for the nosocomial 

outbreak in Jeddah and Saudi Arabia in 2014 (17) to 100 % 

for both the outbreak in Al-Hasa, Saudi Arabia, in 2013 (10) 

and the recent outbreak in South Korea in 2015 (16). 

An analysis showed that 59% of cases were secondary 

cases with an epidemiologic relation to other confirmed 

cases and infection in these cases has occurred more 

frequently in healthcare settings (63.2%) than due to family 

contacts (13.7%) (18). In a recent update by the WHO, it 

was noted that the number of laboratory-confirmed MERS-

CoV cases increased sharply in relation to the occurrence of 

health-care-associated outbreaks (6). 

One screening of contacts was done in Kingdom of 

Saudi Arabia and three patterns of transmission were 

described (sporadic, within families, nosocomial 

transmission to healthcare workers). The true incidence of 

the disease in the community is not known.  Of the 1,695 

healthcare contacts and 462 family contacts of confirmed 

MERS cases, a positive result was obtained from 19 (1.12%) 

healthcare workers and 14 (3.6%) cases of family contacts. 

As a result, the rate of secondary transmission among 

family contact is higher than other contacts (19). Thus, 

Infection in the healthcare setting is an important risk 

factor for human-to-human transmission and close and 

prolonged contact with the index case seems to be a 

necessity for the disease transmission (20). Potential routes 

of transmission included respiratory droplets (was the 

most likely mode of transmission), with the possibility of 

direct or indirect contact and airborne transmission during 

aerosol-generating procedures as other possible routes of 

transmission (20). One study showed that many healthcare 

workers were involved in aerosol generating procedures, 

such as intubation (71.4%), airway suctioning (57%) and 

sputum induction (28.6%) (21). 

Base on the WHO disease outbreak news, 6 cases of 

MERS-CoV infection have been reported from Iran; 5 cases 

in Kerman Province during May–July 2014 and 1 case in 

Kahnooj city in March 2015 (22). Since most cases of 

disease have been reported in the Middle East especially 

Saudi Arabia, the risk of returning Hajj pilgrims 

contracting and spreading MERS-CoV from Saudi Arabia 

is high (23) and owing to the nosocomial nature of the last 

outbreak, it is particularly important to identify cases and 

stop similar preventable tragic outbreaks, with training of 

the epidemiological determinants, molecular diagnostic 

tests and management in health care workers and 

reporting suspected and confirmed cases. The center for 

disease control recommend that travelers to countries in or 
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near the Arabian Peninsula protect themselves from 

respiratory diseases, including MERS, by washing their 

hands often and avoiding contact with persons who are ill. 

If travelers to these regions have fever and symptoms of 

respiratory illness during their trip or within 14 days of 

their return, they should seek medical care (24). 

Prevention and control measures are critical to prevent 

the possible spread of MERS-CoV Infection in health care 

services. It is not always possible to detect patients with 

MERS-CoV early enough because, like other respiratory 

infections, the early symptoms of MERS-CoV are non-

specific. Therefore, health-care workers should always 

follow standard precautions for all patients, regardless of 

their diagnosis. Droplet precautions should be added to 

the standard precautions when providing care to patients 

with symptoms of acute respiratory infection; contact 

precautions and eye protection should be added when 

caring for probable or confirmed cases of MERS-CoV 

infection; airborne precautions should be applied when 

performing aerosol generating procedures (25). 

At this time there is no definite therapy or effective 

vaccine for MERS-CoV. The clinical experience from SARS 

suggests that a number of interventions including ribavirin 

with and without corticosteroids, interferon alpha with 

corticosteroids, ribavirin with lopinavir and ritonavir, and 

convalescent plasma may advance the outcome in patients 

but the data are not conclusive (26). 

   

CONCLUSION 

MERS outbreaks are significantly augmented in the 

healthcare facilities, and infection in the healthcare setting 

is an important risk factor for person to-person 

transmission. It is not easy to recognize patients with 

MERS-CoV during the early stages of the disease based on 

clinical presentations alone. Thus, enhanced infection 

control practices in medical facilities should be attempted 

to protect those at risk of MERS. Since no specific treatment 

or effective vaccine is available, development of an 

effective vaccine is an important public health priority.  
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