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ABSTRACT

We report a case of Middle East respiratory syndrome coronavirus (MERS-CoV) infection in

a 6l-year-old businessman returning from Kuwait. The patient arrived there on August 16,
2018, developed watery diarrhea on August 28 (day 0), and came back to Korea on September
7 (day 10) as his condition worsened. Upon arrival, he complained of diarrhea and weakness,
but denied any respiratory symptoms, and he directly went to visit an emergency room. Chest
radiography revealed interstitial infiltrates in the lungs, and he was immediately transferred
to an isolation unit. Quantitative real-time PCR analysis of sputum samples taken on day 11
returned positive for MERS-CoV. No secondary MERS-CoV infection was identified among
people who had close contact with him. This case underscores the importance of a high index
of suspicion of MERS-CoV infection in any febrile patients who present after a trip to the
Middle East.
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INTRODUCTION

Middle East respiratory syndrome (MERS) is a respiratory illness caused by the MERS
coronavirus (MERS-CoV) that was first identified in 2012 in Saudi Arabia! and in Jordan.2
Since then, 27 countries have reported 2,254 cases of laboratory-confirmed MERS, and as of
October 12, 2018, 800 MERS-CoV-related deaths (case-fatality rate, 35%) have been reported
to the World Health Organization.3

The Korean outbreak of MERS-CoV occurred in May, June, and July of 2015. There were 186
cases including 38 deaths, which is the largest outbreak outside the Arabian Peninsula.4
Subsequently, there were no additional MERS cases in Korea until August 2018. Here, we
report the first imported case of MERS-CoV infection in Korea since the end of the large
outbreak in 2015.
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CASE DESCRIPTION

The patient was a 61-year-old man who frequently visited Kuwait on business. He was taking
medications for hypertension and diabetes mellitus. He was in Kuwait from August 16 to
September 6, 2018. On August 28 (day 0), he developed watery diarrhea 3 to 4 times a day,
lower abdominal pain, and general weakness. He was afebrile and had few respiratory
symptoms, such as cough, sputum, and dyspnea. As he grew weaker, he visited a local
health clinic in Kuwait twice, on September 4 and 6 (days 7 and 9). A blood test showed
mild leukopenia and thrombocytopenia (Table 1). Because of his worsening condition,

he decided to return to Korea, and he arrived at the Incheon Airport on September 7 (day
10). At the airport, he was so weak that he needed wheelchair assistance, and directly went
to a hospital by taxi. At presentation at the emergency department (ED), he had a fever

0f 38.3°C, and chest radiography showed bilateral interstitial infiltrations. The ED doctor
immediately suspected he had a MERS-CoV infection and reported to the health authority.
The patient was transferred to the government-designated isolation unit in our hospital on
September 8 (day 11).

At admission, his blood pressure, pulse rate, respiratory rate, and body temperature were
148/50 mmHg, 55/min, 20/min, and 37.2°C, respectively, and he complained of diarrhea,
lower abdominal pain, general weakness, and blood-tinged sputum. The laboratory results
showed mild leukocytopenia and elevated aspartate transaminase (AST) and alanine
transaminase (ALT) (Table 1). Quantitative real-time reverse transcriptase polymerase chain
reaction (QRT-PCR) analysis of his sputum confirmed MERS-CoV infection. However, qRT-
PCR analysis of serum, nasopharyngeal swab, and stool samples were all negative. PCR tests
for other common respiratory viruses including rhinovirus, influenza virus, parainfluenza
virus, respiratory syncytial virus, and adenovirus, using a nasopharyngeal swab sample,
were all negative, and bacterial cultures of blood and sputum were also negative. Empirical
antimicrobial therapy with ceftriaxone and azithromycin was started. We did not treat him
with any antiviral drugs, such as interferon, lopinavir/ritonavir and ribavirine.

Table 1. Clinical variables and laboratory values during the course of illness for a 61-year-old man with MERS-CoV

Variables Day of illness
7 10 n 12 13 14 16 20
Clinical variables, worst values
Temperature, °C NA 38.3 38.3 37.2 38.2 38.0 36.8 36.7
Heart rate, beats/min NA 65 81 71 67 66 68 73
Respiratory rate, breaths/min NA 18 28 22 24 24 24 20
Oxygen saturation, % NA NA 92 93 93 94 95 95
Oxygen supply, L/min - - - 4 4 4 2 -
Laboratory values
pH NA NA 7.47 NA 7.43 7.46 NA NA
pCO,, mmHg NA NA 28.0 NA 31.6 30.1 NA NA
pO,, mmHg NA NA 57.3 NA 66.9 84.7 NA NA
White cells, x10°/pL 3.20 3.85 4.24 3.58 3.47 4.58 6.70 8.74
Platelets, x10°/pL 15 156 157 173 173 215 290 358
Albumin, g/dL NA 3.7 3.2 2.8 2.8 2.8 3.0 31
Creatinine, mg/dL 114 1.03 0.99 0.67 0.75 0.65 0.73 0.83
AST, U/L NA 189 197 159 18 77 66 27
ALT, U/L NA 2 17 118 103 86 92 43
CRP, mg/dL NA 2.5 2.47 4.29 5.16 4.39 3.35 0.57

MERS-CoV = Middle East respiratory syndrome coronavirus, NA = not available, AST = aspartate transaminase, ALT = alanine aminotransferase, CRP = C-reactive

protein.
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During the night of day 11, dyspnea and hypoxemia (PaO,, 57.8 mmHg) developed. His oxygen
saturation was well maintained with 4 L/min of supplemental oxygen via nasal prongs.

By September 10 (day 13), the patient's watery diarrhea, lower abdominal pain, general
weakness, and dyspnea were improving. His temperature returned to normal, and antibiotics
were stopped on September 12 (day 15). Oxygen was tapered off on September 14 (day 17).
Leukocytopenia and elevated AST and ALT were resolved (Table 1), and chest infiltrations
showed gradual improvement (Fig. 1). The MERS-CoV qRT-PCR analysis of nasopharyngeal
swab, oropharyngeal swab, and sputum samples performed on September 14 and 15 (days 17
and 18) were all negative, the patient was removed from isolation on September 18 (day 21).
He was discharged on September 22 (day 25).

Ethics statement

The protocol of the present study was reviewed and approved by the Institutional Review
Board (IRB) of Seoul National University Hospital (IRB No. 1809-072-973). The patient
provided written informed consent.

DISCUSSION

Here we describe the first imported case of MERS-CoV infection after a large outbreak
in Korea in 2015. Although 21 close contacts were identified by an epidemiological
investigation, no additional cases of MERS-CoV infection were found.>

As the index case of the 2015 MERS-CoV outbreak in Korea, this patient also did not have
any risk of acquiring MERS-CoV infection. He did not visit a camel farm, did not consume
camel milk or camel products. As he visited a local health clinic in Kuwait two times (days 7
and 9 of his illness), a possible hypothesis is he contracted MERS-CoV at the clinic. However,
he already had mild leukopenia and thrombocytopenia on day 7, and extensive bilateral lung
infiltrates on day 10. Considering the shortest incubation period of 2 days, we can safely say
that he had already been infected with MERS-CoV when he visited the clinic, and diarrhea
was a presenting symptom of MERS in this patient. It is important to note that of the Saudi
patients who were infected with MERS-CoV in the community, less than half had history of
exposure to camel.6 Therefore, we should remind that one can be infected with MERS-CoV
in the Middle East even if he or she does not have a history of exposure to camels or camel
products. A phylogenetic study of MERS-CoV from this patient may shed light on the origin
of the infecting virus.

In the current patient, the presenting symptom was diarrhea. Although MERS-CoV is
considered a respiratory virus and respiratory manifestations are the major clinical feature
of MERS, gastrointestinal symptoms have been reported in up to 30% of patients with
MERS-CoV infection.! During the 2015 Korea outbreak, nausea or vomiting, diarrhea, and
abdominal pain was reported in 14%, 19%, and 8% of the patients, respectively,” and diarrhea
developed from day 1 of illness.8 The pathophysiology of gastrointestinal manifestations

in MERS-CoV infection is not well understood. In a cell culture study, cytopathic effect was
observed as early as one day after MERS-CoV inoculation in CaCo-2 cells, a colorectal cancer
cell line,? suggesting the virus can replicate in the gastrointestinal epithelial cells. MERS-
CoV RNA was also detected in 14.6% (12/82) of stool samples from patients, with maximum
concentration of 1.26 x 10° copies per milliliter,10 and as late as 15 days after symptom
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Fig. 1. Clinical findings and images of the patient. (A) Sequential changes of the patient's body temperature, diarrhea, and dyspnea during the illness. (B)
Changes of chest X-ray, and CT scan. He had few respiratory symptoms despite the presence of lung infiltrates. The CT scan revealed a 5 cm-sized consolidation
in the lower lobe of left lung and numerous small infiltrates in the subpleural spaces of both lungs.

CT = computed tomography.
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onset.11 A recent study using an ex vivo human intestine model demonstrated that MERS-
CoV replicated better in intestinal epithelium than in respiratory epithelium,!2 suggesting the
gastrointestinal track as an alternative route of infection. In our patient, however, we were
not able to detect MERS-CoV RNA in his stool samples.

Another interesting clinical feature in the patient is he showed few respiratory symptoms,
although his chest radiography showed multiple patchy infiltrates in both lungs. Indeed, the
computed tomography (CT) scan showed a 5 cm-sized consolidation in the left lung, with
numerous small infiltrates located in the subpleural spaces. We speculated that the large
consolidation was a MERS-CoV pneumonia and the numerous subpleural infiltrates were
due to virus-triggered organizing pneumonia.13,14 As the infiltrates were localized mainly in
the periphery of the lungs, and probably in the interstitial space rather than in the airspace,
we also speculated that symptoms due to airway inflammation, such as cough and sputum
production, were not prominent. A recent case report also highlighted that respiratory
symptoms did not develop, although chest CT scan showed multiple patch infiltrates in both
lungs.15 Therefore, chest radiography should be taken in every patient who is suspected of
MERS-CoV infection, even if respiratory symptoms are mild or absent.

As the patient presented with diarrhea and he had few respiratory symptoms, he did not
meet the case definition of MERS when he arrived at the airport,16 and the quarantine officer
did not isolate him. This raised a question whether the case definition should be revised

to include diarrhea symptom. The answer depends on whether MERS-CoV is excreted

into stool and transmissible to others, however, no fecal transmission has been reported

so far. Moreover, as diarrhea is a common and non-specific symptom, many patients with
traveler's diarrhea without MERS-CoV infection would undergo unnecessary screening tests.
Therefore, inclusion of diarrhea symptom in the case definition for MERS-CoV surveillance
requires more data and ensuring evidence.

To summarize, here we report a patient with a confirmed case of MERS-CoV infection who
presented with diarrhea and fever. The present record highlights early detection of a MERS-
CoV case is challenging, because 1) exposure history is often absent, 2) presenting symptoms
are not specific to MERS, 3) pneumonia can be missed without chest radiography. The
present case underscores the importance of having a high index of suspicion of MERS-CoV
infection when a febrile patient presents after a recent visit to the Middle East.
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