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Abstract
Coinfection of Middle East respiratory syndrome coronavi-
rus (MERS-CoV) with tuberculosis (TB) has not been previ-
ously reported. Here, we present 2 cases with both MERS-
CoV and pulmonary TB. The first case was a 13-year-old pa-
tient who was admitted with a 2-month history of fever,
weight loss, night sweats, and cough. The second patient
was a 30-year-old female who had a 4-week history of cough
associated with shortness of breath and weight loss of 2 kg.
The 2 patients were diagnosed with pulmonary TB and had
positive MERS-CoV. Both patients were discharged to com-
plete their therapy for TB at home. It is likely that both pa-
tients had pulmonary TB initially as they had prolonged
symptoms and they subsequently developed MERS-CoV in-
fection. Itis important to carefully evaluate suspected MERS-
CoV patients for the presence of other infectious diseases,
such as TB, especially if cohorting is done for suspected
MERS-CoV to avoid nosocomial transmission.
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Introduction

Middle Eastrespiratory syndrome coronavirus (MERS-
CoV) was first discovered in Saudi Arabia in 2012 [1]. As
of January 26, 2017, a total of 1,888 laboratory-confirmed
cases of MERS-CoV infection, including at least 670 re-
lated deaths, have been reported to the WHO [2]. Clinical
presentations, diagnosis, and laboratory findings have
been previously described [3]. As highlighted in the previ-
ous studies, none of the presenting symptoms helped dis-
tinguish patients with MERS-CoV infection from a pa-
tient presenting with influenza-like illness [4, 5]. Even
with access to a full viral panel on all influenza-like illness
patients and with evidence of influenza virus as the etiol-
ogy, MERS-CoV cannot be ruled out. A previous study
showed that 1 out of 5 patients with MERS-CoV had in-
fluenza coinfection [6]. Investigation of the initially de-
scribed 47 MERS-CoV patients showed no coinfection
with MERS-CoV as microbiological investigations ex-
cluded bacterial pathogens associated with community-
acquired pneumonia [7]. Coinfection of MERS-CoV with
other viruses such as influenza has been reported [8].

From April 2014 to November 2016, 295 confirmed
MERS-CoV cases were admitted to Prince Mohamed Bin
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Fig. 1. Diffuse multinodular infiltration
consistent with miliary TB.
Fig. 2. Chest X-ray showing a nonhomog-
enous opacity involving most of the upper
and middle left lung zones.

Abdulaziz Hospital (PMAH), a MERS-CoV-designated
hospital in Riyadh, the capital city of Saudi Arabia [5]. To
our knowledge, the coinfection of MERS-CoV and Myco-
bacterium tuberculosis has not been reported previously.
Here, we present 2 cases of coinfection of MERS-CoV and
pulmonary tuberculosis (TB).

Methods

Patient Data

For each patient, we extracted the date of admission, gender,
age, results and dates of MERS-CoV testing, and outcomes. This
included the initial laboratory data: white blood cell count (WBC),
hemoglobin, platelets, creatinine, albumin, aspartate aminotrans-
ferase, alanine aminotransferase, and initial chest X-ray results.
The study complied with institutional ethical guidelines.

MERS-CoV Testing

Nasopharyngeal swabs were tested for MERS-CoV using real-
time reverse-transcription polymerase chain reaction as described
previously [7, 9]. The test amplified both the upstream E protein
(upE gene) and ORF1a. A positive case was considered if both as-
says were positive and controls were negative, as described previ-
ously [7]. The specimens were submitted to testing at the Saudi
Ministry of Health MERS-CoV regional laboratory.

Case 1

A 13-year-old girl was admitted with a 2-month history of fe-
ver, weight loss, night sweats, and cough. She had a history of con-
tact with a pulmonary TB patient. Four days prior to her presenta-
tion she had worsening respiratory symptoms. No history of con-
tact with camels or a MERS-CoV patient was reported.

On examination she looked ill and cachectic, with respiratory
distress. She was febrile, with a temperature of 39°C, her blood
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pressure was 100/59, respiration rate was 38, SPO, measured 95%,
and her weight was 40 kg. There was no lymphadenopathy. A chest
examination revealed bronchial breathing and bilateral crepita-
tions.

Chest X-rays showed diffuse multinodular infiltration consis-
tent with miliary TB (Fig. 1). A CT scan of the chest and abdomen
showed multiple pulmonary nodules randomly distributed in both
lungs. Multiple areas of consolidation, especially within the left up-
per lobe, were also noted. Multiple cystic areas probably represent-
ing cystic bronchiectasis changes were seen bilaterally in the upper
lobes. There were necrotic mediastinal and enlarged hilar lymph
nodes.

A nasopharyngeal swab collected upon presentation was posi-
tive for MERS-CoV and negative for influenza, and a repeated
swab after 48 h was negative for MERS-CoV. A tuberculin skin test
was 10 mm and sputum AFB smears were negative, but gastric as-
pirate was positive for M. tuberculosis by PCR and mycobacterium
culture was positive for M. tuberculosis. During hospitalization,
the patient experienced respiratory distress and hypoxia requiring
intensive care admission for observation. Isoniazid, ethambutol,
pyrazinamide, and rifampicin were started. The patient was dis-
charged in a stable condition after hospitalization for 3 weeks to
complete anti-TB therapy at home.

Case 2

A 30-year-old Filipino female nurse had unprotected exposure
to a patient with MERS-CoV on May 15, 2015. She was subsequent-
ly quarantined for 14 days in hospital and 2 nasopharyngeal swabs
for MERS-CoV were negative. A month later, she traveled to the
Philippines. Two weeks after her arrival in the Philippines, she
manifested symptoms of dry cough and shortness of breath, and
she took amoxicillin with no improvement. On August 7, she re-
turned to Saudi Arabia, where she was evaluated for 4 weeks from
August 12 for dry cough associated with shortness of breath and a
weight loss of 2 kg. She had no history of contact with TB patients
and no history of recent contact with an MERS-CoV patient.
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On examination, her (oral) temperature was 37°C, blood pres-
sure was 133/88, and SpO, measured 94%. A chest examination
revealed crepitation in the left upper lobe. Laboratory data showed:
WBC 6.8 x10%/L, neutrophils 68%, erythrocyte sedimentation rate
90 mm/h, and C-reactive protein 0.39 mg/L.

A chest X-ray showed nonhomogenous opacity involving most
of the left lung, most prominent in the upper and middle left lung
zones (Fig. 2). A nasopharyngeal swab collected upon presentation
was positive for MERS-CoV and negative for influenza. A repeated
swab after 48 h was negative for MERS-CoV. Sputum acid-fast ba-
cillus (AFB) PCR and AFB smear were positive, but TB culture was
negative. The patient was treated with isoniazid, ethambutol, pyr-
azinamide, and rifampicin.

Discussion

The presentation of these 2 patients is of particular in-
terest due to the coinfection with MERS-CoV and pulmo-
nary TB. We are not aware of any previous such report.
Coinfection of MERS-CoV patients with influenza A,
parainfluenza, herpes simplex, Streptococcus pneumo-
niae, herpes simplex virus type 1, and rhinovirus RNA 14
have previously been reported [8, 10, 11]. Coinfection
with M. tuberculosis is of particular importance as the di-
agnosis of TB might be overlooked and shadowed by con-
cern about MERS-CoV infection, as occurred during the
SARS outbreak [12]. One patient contracted SARS when
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