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antimicrobial drug prophylaxis is not known (), and
guidelines vary among countries. In the United Kingdom,
prophylaxis is recommended for exposed mothers or babies
during the neonatal period, for symptomatic close contacts,
or for the entire household if there is >1 case (6). In Cana-
da, prophylaxis is recommended for persons who had close
contact with a person with a confirmed severe case dur-
ing a specified period (7); in France and the United States,
prophylaxis is recommended for close contacts with risk
factors for invasive infections (8,9). In the cases we report
here, the second case-patient did not receive prophylaxis
because of the short period between the 2 cases.

Both case-patients received NSAIDs during the onset
of the disease. The role of these drugs in streptococcal infec-
tion outcome is frequently discussed; they seem to cause an
increase of severe infection, most probably in children (/0).

These cases highlight that different life-threatening
transmissible types of S. pyogenes are circulating in the
same area and that transmission can occur rapidly. Clini-
cian and family education about prophylaxis and symptoms
requiring medical care is needed.
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Delamanid, recently available for the treatment of multidrug-
resistant tuberculosis (MDR TB), has had limited use out-
side clinical trials. We present the early treatment results
for 53 patients from 7 countries who received a delamanid-
containing treatment for MDR TB. Results show good toler-
ability and treatment response at 6 months.

utcomes of conventional 18—-24-month regimens for

multidrug-resistant tuberculosis (MDR TB) (/,2)
and extensively drug-resistant tuberculosis (XDR TB)
(3,4) are notoriously poor. Two recently marketed drugs,
delamanid (5—7) and bedaquiline (8), represent hope for
better outcomes. Médecins Sans Fronti¢res (MSF) sup-
ported national TB programs to introduce delamanid ac-
cording to World Health Organization recommendations
(9) for patients lacking 4 effective second-line drugs in
the regimen or at high risk for poor treatment outcomes.
Delamanid was preferred over bedaquiline to treat TB in
patients with hepatitis C (because of less potential he-
patic toxicity with delamanid), patients who are taking
antiretroviral drugs (because delamanid produces fewer
interactions), or patients previously exposed to bedaqui-
line (and who had previous treatment failure) or clofazi-
mine (because of potential cross resistance with bedaqui-
line). We present interim treatment response and safety
data for patients treated with delamanid within MSF-
supported programs.

This retrospective study comprises all patients started
on MDR TB regimens containing delamanid in MSF-sup-
ported sites before March 1, 2016. Routine programmatic
data were collected on site. Information on serious adverse
events (SAEs) was retrieved from a central pharmacovigi-
lance database. The study was approved by the relevant
health ministries and meets the criteria of the MSF Ethics
Review Board for exemption from ethics review.

We defined culture conversion as 2 consecutive neg-
ative culture results 1 month apart for culture-positive
patients at start of delamanid treatment. We defined pa-
tients as having a favorable interim treatment response
at 6 months if they completed 24 weeks of delamanid
and culture converted or remained culture negative; we
classified patients who did not meet these criteria as
having an unfavorable interim treatment response. We
used unadjusted bivariate odds ratios with 95% CIs to
express the magnitude and precision of associations
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between outcomes and risk factors (the small number of
records precluded a multivariable analysis). We defined
SAEs as deaths irrespective of cause, hospitalizations,
events leading to disability or congenital malformation,
and events considered life threatening or otherwise med-
ically noteworthy.

During February 6, 2015-February 29, 2016, a total
of 53 patients from 7 countries (online Technical Appen-
dix Table 1, https://wwwnc.cdc.gov/ElD/article/23/10/17-
0468-Techapp1.pdf) started a delamanid-containing regi-
men (Table). Of these, 46 (86.8%) received delamanid
through a compassionate-use program. Most patients had
been treated previously with second-line drugs (48/53,
90.6%), experienced MDR TB treatment failures (32/53,
60.4%), exhibited resistance to second-line TB drugs
(41/51, 80.4%), or had extensive pulmonary disease
(40/45, 88.9%). Almost all patients (52/53, 98.1%) re-
ceived delamanid for an indication of <4 effective drugs
in the regimen.

Table. Demographic, clinical, and bacteriological characteristics
at baseline of 53 patients starting a delamanid-containing MDR
TB treatment regimen*

No. (%) patients or

Variable median (IQR)
Sex
M 36 (67.9)
F 17 (32.1)
Age at delamanid start, y 29.5 (20.0-43.0)
14-17 11 (20.8)
HIV co-infected, n = 48 8 (16.7)
HCV co-infected, n = 42 8 (19.0)
Malnutrition,T n = 51 21 (41.2)
Serum albumin at delamanid start, g/L, 37.6 (32.0-37.6)
n =46
WHO case definition
New case 4 (7.5)
Relapse 5(9.4)
Treatment after being lost to follow-up 5(9.4)
Treatment after failure 32 (60.4)
Other 7 (13.5)
Previously treated 49 (92.4)
With first-line drugs only 1(2.1)
With second-line drugs 48 (97.9)
MDR TB confirmed 51 (96.2)

Drug resistance subgroups among confirmed MDR TB

MDR TB onlyt 10 (19.6)
Pre-XDR TB FQ 6(11.8)
Pre—XDR TB Inj 8 (15.7)
XDR TB 27 (52.9)
Radiograph features
Bilateral, n = 45 35(77.8)
Cavities, n =43 26 (60.5)
Bilateral or cavity, n = 45 40 (88.9)
Culture positive at delamanid start 37 (69.8)

*HCV, hepatitis C virus serology; HIV, human immunodeficiency virus;
MDR TB, multidrug-resistant tuberculosis; pre—XDR TB FQ, MDR TB with
fluoroquinolone resistance; pre—XDR TB Inj, MDR TB with resistance to
injectable drugs; WHO, World Health Organization; XDR TB, extensively
drug-resistant tuberculosis.

tMalnutrition: either BMI <18.5 kg?/cm, mid-upper arm circumference
<16cm, or weight <50 kg in 3 patients from South Africa without height
measurement.

FWithout resistance to fluoroquinolone or injectable drugs.
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A total of 31 SAEs were reported in 14 patients
(26.4%); most common were hepatotoxicity (5), electrolyte
imbalance (5), and QT prolongation (3). The most frequent
contributing factors reported were TB disease (6), hepati-
tis C infection (6), and non—anti-TB drugs, including anti-
retroviral drugs (ARVs) (8). A possible relation to any TB
drug was reported in 80.6% (25/31) of events, including a
possible relation to delamanid in 58.6% (18/31). Causes of
the 7 reported deaths were advanced TB (2), encephalitis
in an untreated HIV patient (1), traumatic pneumothorax
(1), sepsis in an HIV patient (1), respiratory failure related
to end-stage hepatitis (1), and sudden death of unknown
cause (1); a possible relationship to anti-TB drugs was ini-
tially reported in the last 2 cases. In 1 patient with hepatitis
C and liver cirrhosis, all drugs were permanently discon-
tinued due to hepatotoxicity. No other permanent discon-
tinuation of delamanid was reported (online Technical Ap-
pendix Table 2).

Of the patients who were culture positive at delama-
nid start, 67.6% (25/37) culture converted by 6 months.
At 6 months, 73.6% (39/53) of patients had a favorable
response, 13.2% (7/53) had died, 7.5% (4/53) remained
culture positive, 3.8% (2/53) were lost to follow-up, and
1.9% (1/53) were declared to have a failure in treatment
as a result of an SAE. Factors associated with unfavorable
response in a univariate analysis were age >35 years (odds
ratio [OR] 5.62, 95% CI 1.47-21.57; p = 0.012); hepatitis C
infection (OR 7.78, 95% CI 1.45-41.78; p = 0.017); smear
positivity at delamanid start (OR 5.21, 95% CI 1.35-20.06;
p = 0.016); and serum albumin <34 g/L (OR 7.14, 95% CI
1.6-33.3; p=0.010) (online Technical Appendix Table 3).

These preliminary results indicate good tolerability
and interim treatment response to delamanid at 6 months in
a narrow and difficult-to-treat cohort of patients for whom
delamanid was preferred to bedaquiline, most of whom had
previously failed MDR TB treatment and had extensive
disease. Delamanid was used in preference to bedaquiline
in this group of patients, despite the programmatic avail-
ability of bedaquiline, which may explain the frequency
of adverse events in relation to hepatitis C and HIV co-
infection, comorbidities that influence this choice, further
supporting the need for essential monitoring and treatment
of hepatitis C and HIV in MDR TB patients. Limitations of
this study include its small numbers and retrospective na-
ture, and data on delamanid treatment outcomes and safety
in programmatic conditions with larger indications deserve
further studies.

Acknowledgments
The authors thank Nana Kiria, Lusine Yeghiazaryan,
Virginia de Azevedo, and the MSF-TB working group: Krzysztof

1748

Herboczek, Alex Telnov, Mathieu Bastard, Helena Huerga, and
Jay Achar.

C.H., N.L., and F.V. report grants from UNITAID, outside the
submitted work. MSF received a donation of delamanid from
Otsuka Company.

Dr. Hewison is a medical doctor working with Médecins Sans
Frontiéres since 1997, a tuberculosis advisor in the medical
department of MSF since 2005, and chair of the endTB
medical committee. Her primary research interest is all aspects
of diagnosis and treatment of MDR TB, particularly the
effectiveness and safety of new anti-TB drugs.

References

1. World Health Organization. Global Tuberculosis Report
2016 [cited 2017 Jul 20]. http://apps.who.int/iris/bitstre
am/10665/250441/1/9789241565394-eng.pdf

2. Ahuja SD, Ashkin D, Avendano M, Banerjee R, Bauer M,
Bayona JN, et al.; Collaborative Group for Meta-Analysis of
Individual Patient Data in MDR TB. Multidrug resistant
pulmonary tuberculosis treatment regimens and patient
outcomes: an individual patient data meta-analysis of 9,153
patients. PLoS Med. 2012;9:¢1001300. http://dx.doi.org/10.1371/
journal.pmed.1001300

3. Falzon D, Gandhi N, Migliori GB, Sotgiu G, Cox HS, Holtz TH,
et al.; Collaborative Group for Meta-Analysis of Individual
Patient Data in MDR TB. Resistance to fluoroquinolones and
second-line injectable drugs: impact on multidrug-resistant
TB outcomes. Eur Respir J. 2013;42:156-68. http://dx.doi.org/
10.1183/09031936.00134712

4. Bonnet M, Bastard M, du Cros P, Khamraev A, Kimenye K,
Khurkhumal S, et al. Identification of patients who could benefit
from bedaquiline or delamanid: a multisite MDR TB cohort study.
Int J Tuberc Lung Dis. 2016;20:177-86. http://dx.doi.org/10.5588/
ijtld.15.0962

5. European Medicines Agency. Deltyba (delamanid) [cited 2017
Jan 6]. http://www.ema.europa.eu/ema/index.jsp?curl=pages/
medicines/human/medicines/002552/human_med 001699.
jsp&mid=WC0b01ac058001d124

6. Gler MT, Skripconoka V, Sanchez-Garavito E, Xiao H,
Cabrera-Rivero JL, Vargas-Vasquez DE, et al. Delamanid for
multidrug-resistant pulmonary tuberculosis. N Engl J Med.
2012;366:2151-60. http://dx.doi.org/10.1056/NEJMoal112433

7. Skripconoka V, Danilovits M, Pehme L, Tomson T, Skenders G,
Kummik T, et al. Delamanid improves outcomes and reduces
mortality in multidrug-resistant tuberculosis. Eur Respir J.
2013;41:1393-400. http://dx.doi.org/10.1183/09031936.00125812

8. European Medicines Agency. Sirturo (bedaquiline) [cited 2017
Jan 6]. http://www.ema.europa.eu/ema/index.jsp?curl=pages/
medicines/human/medicines/002614/human_med 001730.
jsp&mid=WC0b01ac058001d124

9. World Health Organization. Companion handbook to the WHO
guidelines for the programmatic management of drug-resistant
tuberculosis. 2014 [cited 2017 Jul 20]. http://apps.who.int/iris/bitstr
eam/10665/130918/1/9789241548809 _eng.pdf?ua=1&ua=1

Address for correspondence: Cathy Hewison, Medical Department,
Médecins Sans Frontiéres, Paris, France, 8 rue Saint Sabin, Paris, 75011,
France; email: cathy.hewison@paris.msf.org

Emerging Infectious Diseases « www.cdc.gov/eid * Vol. 23, No. 10, October 2017



