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A woman with extremely drug-resistant tuberculosis treated 
with a drug regimen including linezolid and bedaquiline dur-
ing her last 3 weeks of pregnancy gave birth to a child with-
out abnormalities. No fetal toxicities were noted by 2 years 
after delivery. This drug combination might be safe during 
the late third trimester of pregnancy.

In 2014, a total of 480,000 cases of multidrug-resistant 
tuberculosis (MDR TB) were present worldwide; 9% 

of these cases were also resistant to fluoroquinolones and 
aminoglycosides (1 of the 3 available injectable second-
line drugs), thereby defining them as extensively drug-re-
sistant TB (XDR TB) (1). Pregnant women with untreated 
TB have a mortality rate of 40%, suggesting a severe dis-
ease course in these women (2). Considering the severity 
of XDR TB, pregnant women with this form of TB need to 
be effectively treated before delivery. However, treatment 
regimens are usually stopped for fear of fetal toxicity (3). 

Bedaquiline efficacy has been demonstrated in MDR TB 
and is now recommended by the World Health Organization 
for the treatment of MDR TB (4). However, the half-life of 
bedaquiline in plasma is extremely prolonged, and serious 
side effects such as hepatitis and QT-interval prolongation can 
occur (5). Similarly, linezolid is an effective drug for treating 
XDR TB, but side effects such as neurotoxicity and hemato-
logic toxicity frequently occur (6). Because no data are avail-
able on the treatment of pregnant woman with these drugs, be-
daquiline and linezolid are not prescribed for this population. 

We report the case of a pregnant woman with XDR 
TB treated with a regimen including bedaquiline and line-
zolid. In 2008, MDR TB was diagnosed in a 33-year-old 
woman in Georgia. She was given a 7-drug regimen in-
cluding ethambutol, pyrazinamide, cycloserine, para-ami-
nosalicylic acid (PAS), and kanamycin for 18 months. In 
2012, she relapsed and was given a different regimen of 

drugs (pyrazinamide, cycloserine, PAS, amoxicillin/clavu-
lanate, capreomycin, levofloxacin, and prothionamide) for 
the same duration. In 2014, she relapsed again but with an 
XDR strain and was prescribed pyrazinamide, cycloserine, 
PAS, amoxicillin/clavulanate, capreomycin, levofloxacin, 
prothionamide, clarithromycin, and clofazimine. Despite 4 
months of this drug regimen, sputum test results were posi-
tive. She eventually went to France for treatment.

When she arrived at Hôpital Pitié Salpêtrière she was 
31 weeks pregnant. She had not received any MDR TB 
drugs since the beginning of her pregnancy. Her clinical 
status was good, except for a chronic cough over the past 6 
months without weight loss. The fetus had no abnormalities. 
The woman’s sputum had >100 acid-fast bacilli and was 
culture positive for a Mycobacterium tuberculosis strain 
exhibiting resistance to isoniazid, rifampin, fluoroquino-
lones (low-level resistance), ethambutol, ethionamide, and 
aminoglycoside but susceptibility to cycloserine, PAS, 
bedaquiline, and linezolid. A computed tomography scan 
showed a large cavity in her upper left lung.

On the basis of the patient’s resistance profile, she was 
given the following drug regimen at 36 weeks’ gestation: 
bedaquiline, linezolid (600 mg/d), PAS, cycloserine, and 
levofloxacin. The Reference Centre for Teratogenic Agents 
(Paris, France) and the manufacturer of bedaquiline ap-
proved giving this regimen because the fetus did not have 
major side effects. 

Fetal status was monitored weekly. Delivery was 
planned at 39 weeks, and the patient gave birth to a healthy 
girl who was immediately separated from her mother be-
cause of the acid-fast bacilli in her mother’s sputum. 

Mycobacterial analysis of the placenta was negative. 
The newborn underwent 3 gastric washings to collect bio-
logical samples for further TB testing. These samples were 
negative by acid-fast staining and mycobacteria culture. Tu-
berculin skin test results were negative, and radiographs of 
her chest and cardiac ultrasonography gave unremarkable 
results. She did not have a QT prolongation or hepatitis.

After 24 months of therapy and lung surgery, the moth-
er’s TB resolved. At 2 years of age, the child showed normal 
growth and did not have TB or signs of any clinical disor-
ders, especially those of neurologic and cardiac conditions.

This report suggests that pregnant women with XDR 
TB can receive bedaquiline and linezolid during the last 3 
weeks (late third trimester) of pregnancy without major side 
effects. Second-line therapy appears to be effective and safe 
during pregnancy and could be considered to treat some 
pregnant women with MDR TB. Indeed, in a study in Peru, 
no difference in efficacy was found when comparing non-
pregnant women and pregnant women with MDR TB treated 
with second-line TB drugs (7). Also, long-term follow-up of 
children born to women given these treatments affirms the 
safety of second-line TB drugs during pregnancy (8,9).
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However, treating pregnant women with XDR TB is 
more challenging. Our patient was given a regimen that in-
cluded bedaquiline and linezolid, neither of which has data 
available on its safety during pregnancy. Even though the 
newborn was in good health at birth, no general conclusion 
could be drawn about the potential teratogenicity of these 
drugs because the treatment had been introduced only 3 
weeks before delivery. In this single case, no specific mater-
nal or fetal side effects were noticed, indicating the potential 
for using this drug combination. However, more data are 
needed to ensure the safety of these drugs during pregnancy. 

Dr. Jaspard is a medical doctor in the Infectious Disease 
Department at Pitié Salpêtrière Hospital in Paris, France.  
Her research interests are medicinal treatments for multidrug-
resistant tuberculosis.

References
  1. World Health Organization. Global tuberculosis report 2015.  

Geneva: The Organization; 2015 [cited 2017 Jun 13].  
http://www.who.int/tb/publications/global_report/gtbr2015_ 
executive_summary.pdf

  2. Zumla A, Bates M, Mwaba P. The neglected global burden of 
tuberculosis in pregnancy. Lancet Glob Health. 2014;2:e675–6.  
http://dx.doi.org/10.1016/S2214-109X(14)70338-9

  3. Loto OM, Awowole I. Tuberculosis in pregnancy: a review.  
J Pregnancy. 2012;2012:379271.  http://dx.doi.org/10.1155/ 
2012/379271

  4. World Health Organization. The use of bedaquiline in the treatment 
of multidrug-resistant tuberculosis, interim policy guidance.  
Geneva: The Organization; 2013 [cited 2017 Jun 13].  
http://apps.who.int/iris/bitstream/10665/84879/1/9789241505482_
eng.pdf?ua=1

  5. Guglielmetti L, Le Dû D, Jachym M, Henry B, Martin D,  
Caumes E, et al.; MDR-TB Management Group of the French 
National Reference Center for Mycobacteria and the Physicians of 
the French MDR-TB Cohort. Compassionate use of bedaquiline for 
the treatment of multidrug-resistant and extensively drug-resistant 
tuberculosis: interim analysis of a French cohort. Clin Infect Dis. 
2015;60:188–94.  http://dx.doi.org/10.1093/cid/ciu786

  6. Tang S, Yao L, Hao X, Zhang X, Liu G, Liu X, et al. Efficacy, 
safety and tolerability of linezolid for the treatment of  
XDR-TB: a study in China. Eur Respir J. 2015;45:161–70.   
http://dx.doi.org/10.1183/09031936.00035114

   7. Palacios E, Dallman R, Muñoz M, Hurtado R, Chalco K,  
Guerra D, et al. Drug-resistant tuberculosis and pregnancy: 
treatment outcomes of 38 cases in Lima, Peru. Clin Infect Dis. 
2009;48:1413–9.  http://dx.doi.org/10.1086/598191

  8. Drobac PC, del Castillo H, Sweetland A, Anca G, Joseph JK,  
Furin J, et al. Treatment of multidrug-resistant tuberculosis during 
pregnancy: long-term follow-up of 6 children with intrauterine 
exposure to second-line agents. Clin Infect Dis. 2005;40:1689–92.  
http://dx.doi.org/10.1086/430066

  9. Shin S, Guerra D, Rich M, Seung KJ, Mukherjee J, Joseph K,  
et al.  Treatment of multidrug-resistant tuberculosis during  
pregnancy: a report of 7 cases. Clin Infect Dis. 2003;36:996–1003.  
http://dx.doi.org/10.1086/374225

Address for correspondence: Marie Jaspard, Infectious Disease 
Department, Hopital Pitié Salpêtrière, 47-83 boulevard de l’hopital, 
75651, Paris CEDEX 13; email: mariejaspard@hotmail.com

Mycobacterium riyadhense  
in Saudi Arabia

Bright Varghese, Mushirah Abdulaziz Enani, 
Sahar Althawadi, Sameera Johani,  
Grace Mary Fernandez, Hawra Al-Ghafli,  
Sahal Al-Hajoj
Author affiliations: King Faisal Specialist Hospital and Research 
Centre, Riyadh, Saudi Arabia (B. Varghese, S. Althawadi,  
G.M. Fernandez, H. Al-Ghafli, S. Al-Hajoj); King Fahad Medical 
City, Riyadh (M.A. Enani); King Abdul Aziz Medical City, Riyadh 
(S. Johani)

DOI: https://doi.org/10.3201/eid2310.161430

We explored in detail the nationwide existence of Mycobac-
terium riyadhense in Saudi Arabia. In 18 months, 12 new 
cases of M. riyadhense infection were observed, predomi-
nantly among Saudi nationals, as a cause of pulmonary dis-
ease. M. riyadhense may be emerging as a more common 
pathogen in Saudi Arabia.

Infections caused by nontuberculous mycobacteria 
(NTM) appear to be emerging globally, but the defini-

tive reasons for this are unclear. Advances in diagnostic 
technologies have led to the identification of >160 spe-
cies of Mycobacterium, including several human patho-
gens. M. riyadhense is a slow-growing NTM identified 
as a cause of pulmonary and extrapulmonary illnesses in 
humans from Riyadh, Saudi Arabia (1,2). At least 8 clini-
cal cases have been reported from France, Bahrain, Saudi 
Arabia, and South Korea, with 5 of the 8 cases in Saudi 
Arabia (1–6) (Table). M. riyadhense can be misidentified 
by commercially available line probe assays as M. tuber-
culosis complex, mostly because of confusing banding 
patterns (1). A recent nationwide study of NTM preva-
lence in Saudi Arabia showed no suspected cases of M. 
riyadhense, which could be due to limiting the screening 
to line probe assays (7).

To explore the presence of M. riyadhense in clinical 
settings in Saudi Arabia, we conducted a prospective study 
on a nationwide collection of isolates. Suspected NTM 
isolates reported as M. tuberculosis complex or Mycobac-
terium species with nonspecific banding pattern by line 
probe assays were subjected to different conservative gene 
sequencing to identify M. riyadhense.

During April 2014–September 2015, we collected 458 
NTM isolates, with clinical and epidemiological data, from 
all 9 national referral laboratories in different provinces of 
Saudi Arabia. We formulated the isolate enrollment strategy 
to suspect M. riyadhense on the basis of previous studies 
(1,2). In brief, we conducted primary identification of the 
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