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BACKGROUND AND OBJECTIVES: Middle Eastern respiratory syndrome caused by novel coronavirus (MERS
CoV) has been a major public health challenge since it was first described in 2012 in Saudi Arabia. So far, there
is no effective treatment for this serious illness, which features a high mortality rate. We report an initial experi-
ence of the use of ribavirin and interferon (IFN)-a.2b in the management of MERS CoV at a tertiary care hospital.
DESIGN AND SETTINGS: A case series of 6 patients admitted with a confirmed diagnosis of MERS CoV were
treated with ribavirin and IFN-a2b in addition to supportive management. The patients’ demographics, clinical
parameters, and outcomes were recorded. Fifty-four close contacts of these patients were screened for MERS
CoV.

METHODS: Six patients with MERS CoV infection were included in this study. Four cases featured symptomatic
disease, including pneumonia and respiratory failure, while 2 were asymptomatic close contacts of the MERS
CoV patients. The MERS CoV infection was confirmed by reverse transcription—polymerase chain reaction de-
tection of the consensus viral RNA targets upstream of the E gene (UPE) and open reading frame (ORF1b) on a
sputum sample. The patients’ demographics, comorbid conditions, time to diagnosis and initiation of treatment,
and clinical outcomes were recorded.

RESULTS: Three out of 6 patients who had comorbid conditions died during the study period, while 3 had suc-
cessful outcomes. The diagnosis and treatment was delayed by an average of 15 days in those patients who died.
Only 2 close contacts out of the 54 screened (3.7%) were positive for MERS CoV.

CONCLUSION: Treatment with ribavirin and IFN-02b may be effective in patients infected with MERS CoV.
There appears to be a low infectivity rate among close contacts of MERS CoV patients.

ince it was first isolated in 2012 from a patient
S suffering from pneumonia,' the Middle Eastern
respiratory syndrome caused by novel corona-
vitus (MERS CoV) infection incidence significantly
increased in Saudi Arabia until recently, when only
occasional cases have been reported. As of December
11, 2014, the total number of cases reported in Saudi
Arabia was 819, of which 352 patients passed away.”
The latest guidelines issued by the Ministry of
Health of Saudi Arabia in May 2014 recommend
screening patients for MERS in the following patient
categories:’

1.A person with fever and community-acquired
pneumonia or acute respiratory distress syndrome
based on clinical or radiological evidence.

2. A hospitalized patient with health care-associated
pneumonia based on clinical and radiological evi-
dence.

3. A person with (1) acute febrile (>38°C) illness
(2) body aches, headache, diarthea, or nausea/
vomiting, with or without respiratory symptoms
and (3) unexplained leucopenia (white blood cell
count [WBC] <3.5x10°/L) and thrombocytope-
nia (platelets <150x10°/L).
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4. A person (including health care workers) who had
protected or unprotected exposure to a confirmed
or probable case of MERS CoV infection and
who presented with upper or lower respiratory
illness within 2 weeks after exposure.

Although Saudi Arabia is a hub for the Makkah
and Madinah cities, which are visited by millions of
pilgrims from around the world, studies do not show
increased patient numbers, indicating a low infection
rate. The reported mortality rate is around 30% to
40%.* There are already reports on the spread of MERS
CoV in Europe and North America.” No definite data
exist regarding its mode of transmission. Multiple zoo-
notic transmissions from animal reservoirs leading to
human infection have been suggested; in particular, the
camel as a reservoir for the virus has been postulated.®®
Isolation and sequencing of MERS CoV obtained from
a dromedary camel and from a patient who died of
laboratory-confirmed MERS CoV infection after close
contact with camels have been reported.” There are
no guidelines on the treatment of MERS CoV infec-
tion. Animal data suggest that the treatment of MERS
CoV-infected rhesus macaques with interferon-a2b
and ribavirin reduces virus replication, moderates the
host response, and improves clinical outcomes.'” A case
series of 5 critically ill patients with a late diagnosis of
MERS CoV infection who were treated with IFN-02b
and ribavirin did not show any benefit."! Omrani et al'?
reported that treatment with ribavirin and pegylated
IFN-02a significantly improves survival 14 days af-
ter the diagnosis of MERS CoV infection (P=.004).
Enhanced survival 28 days after diagnosis in patients
who received ribavirin and pegylated IFN-a2a was not
statistically significant (P=.054)."?

The King Faisal Specialist Hospital and Research
Center is the major tertiary care institute in the coun-
try. We report a single-institute experience of patients
with MERS CoV infection, its outcomes in infected
individuals, the treatment response to ribavirin and
IFN-02b, and its potential transmission to immediate
contacts.

METHODS

Six patients with MERS CoV infection were includ-
ed in the study. Four cases with symptomatic disease,
pneumonia, and respiratory failure, and 2 asymptom-
atic cases who were close contacts of the MERS CoV
patients were included. The MERS CoV infection
was confirmed by reverse transcription—polymerase
chain reaction (RT-PCR) detection of the consensus
viral RNA targets upstream of the E gene (UPE) and
open reading frame (ORF1b) on a sputum sample. The
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workup for mycoplasma, legionella, bacterial infection,
and other viruses in the 4 active cases and 2 asymptom-
atic cases were negative.

Patients were given ribavirin and IFN-02b ac-
cording to the dosage recommended in Table 1.
Hemogram, electrolytes, renal function, and liver en-
zyme levels were normal upon initial presentation for
all 6 cases (Table 2).

Case 2 had a large family of 22 individuals who were
all screened. One contact was positive upon screening
with an asymptomatic presentation (Case 6) and a not-
mal chest x-ray, but the computed tomography (CT)
scan of the chest showed a left lower lobe solitary in-
filerate (Figure 3). For case 4 (Table 2), 3 children had
tested negative for MERS CoV, but the spouse (Case 5)
developed upper respiratory tract symptoms and lung
infiltrates, as observed on chest x-ray. She was negative
for MERS CoV infection, but in view of her symptoms
and close contact with the patient, she was labeled as
a presumptive case of MERS CoV infection. Twenty-
eight health care workers who came in close contact
with infected individuals were screened, and none of
them were positive for MERS CoV infection. An an-
tibody assay for CoV was not available in Saudi Arabia
at the time of the study; seroconversion in active cases
and among close contacts could thus not be identified.

RESULTS
Four cases with active infection developed extensive
bilateral lung infiltrates and respiratory failure (Figure
1). Three patients required ventilatory support, vaso-
pressors, and renal replacement therapy. All 3 patients
requiring ventilator support expired due to multiorgan
failure. The diagnosis of MERS CoV and treatment
with ribavirin and IFN-02b was delayed in these pa-
tients by an average of 14.7 days. Case 4, who tested
positive for MERS CoV (and who survived), had bi-
lateral lung infiltrates on chest x-ray with respiratory
failure requiring noninvasive ventilator support. This
patient was started on ribavirin and IFN-a2b, along
with broad-spectrum antibiotics and methylpredniso-
lone pulse therapy on the day of admission. He recov-
ered without developing other organ system failures or
hemodynamic compromise, and was discharged from
the hospital in stable condition. Case 5, who was a close
contact of Case 4, was empirically started on ribavirin
and IFN-02b after developing symptoms (Figure 2).
She recovered with complete resolution of the lung in-
filtrate.

Case 6 was a close contact of case 2, who tested posi-
tive for MERS CoV. He was asymptomatic, but showed
a solitary infiltrate on CT scan of the chest (Figure
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Table 1. Suggested treatment protocol for Ribavirin and Interferon-a2b therapy.

Agent Dosing regimen based on CrCl

CrCl >50 mL/min CrCl 20-50 mL/min CrCl <20 mL/min or on dialysis

2000 mg loading dose followed by

2000 mg loading dose followed by 2000 mg loading dose followed by 200 mg every 6 h for 4 d

Ribavirin (oral) 1200 mg every 8 h for 4 d, then 600 1200 mg every 8 h for 4 d, then 600
mg every 8 hfor4-6 d mg every 6 hfor4-6 d then 200 mg every 12
for4-6d
Interferon-a.2b 180 pg subcutaneously once per wk for 2 wk
Note: All dosing r 1dations were ad! d from Hisham Momattin et al.' Abbreviation: CrCl: creatinine clearance.

Table 2. Six cases with MERS CoV infection and treatment response to Ribavirin and Interferon-a.2b.

Ll Age Comorbid Ui UL Hemodynamic
(case (g) Sex T diagnosis treatment Renal failure insta‘l:ili Outcome
number) Y (d) (d) ty

Ischemic heart
1 74 M disease heart 18 19 + + Expired

failure
Right bundle .

2 84 M branch block 12 12 + + Expired

Cardiomyopathy .
3 76 M heart failure 14 15 + + Expired
4 54 M None 2 2 - - Survived
5 48 F None 1 1 - - Survived
6 17 M None 1 2 - - Survived

Abbreviations: MERS CoV: Middle Eastern respiratory syndrome coronavirus; M: male; F: female.

3). He was given empirical therapy with ribavirin and
IFN-02b. The patient remained asymptomatic, and
a follow-up CT scan of the chest (Figure 3) was per-
formed after 2 weeks, showing almost complete resolu-
tion of the lung infiltrate.

Twenty-six family members of active MERS CoV
cases and 28 health care workers who came in close
contact with the active cases were screened for MERS
CoV. Only 2 out of 54 persons screened (3.7%) were
positive for MERS CoV. None of the positive contacts
were health care workers.

DISCUSSION
Since it was first reported in 2012, MERS CoV is
emerging as a serious endemic illness associated with
high mortality. Saudi Arabia is the most affected coun-
try, featuring the majority of reported cases; it has an
overall case fatality rate in Saudi Arabia of up to 30%
to 40%.

As in the case of SARS (severe acute respiratory
syndrome), the spread of MERS CoV to other parts of
the world is expected as a consequence of the increase

in international travel. There is also the concern that th
Case 3 Case d ternational tra s also the concern that the

yearly Hajj (pilgrimage) season, which is represented by

Figure 1. Chest x-ray of a patient showing bilateral lung infiltrates.
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almost every country around the world, may accelerate
this spread,” although no data suggest such an occur-
rence. Several other countries, including the United
States of America, have reported MERS CoV cases.
Most of these cases are travel-related and have origi-
nated from Middle Eastern countries.

The eatly diagnosis and screening of MERS CoV
is difficult due to the lack of comprehensive and clear
guidelines, as well as the lack of available screening tests
in many health care facilities. Data on treatment with
antiviral therapy is not definite.

Guery and van der Werf" highlighted the need for
therapeutic protocols for MERS CoV. Ribavirin and
IEN-02b were used during the SARS epidemic of
2003. Because of the similarities between the 2 CoVs,
treatment with ribavirin and IFN-02b has been sug-
gested as a potential therapy for MERS CoV. Recently
published data in animal models show that MERS
CoV is sensitive to ribavirin and IFN-0.2b combination
therapy.'* Both drugs were able to kill the virus at high
doses individually, whereas a combination of ribavirin
and IFN-02b had a synergistic killing effect at much
lower doses with possible lower toxicity. The animal
studies have also shown some prophylactic effects in
reducing the severity of the disease in animals.

In this series of 6 cases, fatal cases were of older ages
and had comorbid conditions (Cases 1, 2, and 3; Table
1), and they developed rapidly progressive respiratory
and multisystem organ failure, as well as hemodynamic
instability. There was a delay in the diagnosis, and the
initiation of treatment with ribavirin and IFN-a2b in-
dicated the possibility that the early initiation of ther-
apy might be helpful in patients with MERS CoV in-
fection." This hypothesis is supported by the fact that
3 other patients — 1 symptomatic and 2 asymptomatic
patients with radiological changes who received treat-
ment at the beginning of the illness — recovered com-
pletely. None of the patients treated with ribavirin and
IFEN-02b developed any side effects or complications.

Since only 2 people among the 54 close contacts ac-
quired the infection, the findings suggest that human-
to-human transmission is low. Since MERS CoV was
first reported, there has not been an extensive spread
of the infection, as is usually the case for influenza out-
breaks. An extensive public awareness campaign may
have played a role in containing the spread of infection.

‘This small case series suggests a possible role of riba-
virin and IFN-a.2b in the treatment of human MERS
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Figure 2. Chest x-ray showing upper respiratory tract infection
and lung infiltrates.

Figure 3. Chest x-ray showing almost complete resolution of the lung infiltrate.

CoV infection, if started early in the illness. Delay in
treatment, older age groups, and pre-existing comor-
bid conditions are predictors of poor outcomes. The
transmission rate of the infection among close contacts
was low in this series. Because of their limitations,
case series (such as this one) provide insufficient evi-
dence to make any recommendations regarding therapy.
However, with the known high mortality rate associ-
ated with MERS CoV infection, there is an urgent need
to initiate controlled trials to analyze the safety and ef-
fectiveness of the primary and prophylactic treatment

of MERS CoV.
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