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Multidrug-Resistant Tuberculosis
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<Fig. 18
This picture of Koch (fig 18], in o reablife situation amsdst
the relative disorder of o busy loboratocy, conveys an
ideo of the large frame and resolute air of the discoverer
of the tubercle bacillus who wos capoble of holding his
own and impesing his views on the august and solemn
assembly of the Berlin Society, os imogined in the draw-
ing below [fig 19).
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On 24 March, 1882, KOCH announced his discovery of
the fubercle bacillus during the monthly meeting of the Phy-

| siological Sciety of BERUN - not of the Pathology Society,
=1 as VIRCHOW, with whom he wos in conflict of opinion,
was a prominent figure in thot association. The session is
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Table 1.—Landmarks in tuberculosis (TB) therapy

Date Landmark

1944 SM and PAS

1948 Randomised trial, SM versus PAS versus SM/PAS
1952 Triple therapy, isoniazid/SM/PAS, 24 months
1960s  EMB replaces PAS, 18 months

1970s  RIF added to INH/EMB/SM, 9 months

1980s  PZA added to INH/RIF, 6 months

SM: streptomycin; PAS: para-amino salt of salicylic acid;
RIF: rifampicin; EMB: ethambutol; INH: isonicotinic acid
hydrazide; PZA: pyrazinamide.

Fig. 1. Selman Waksman. Signed personal photograph presented to the author (1954) E ur ReS pl r .J 2 002, 2 0 . 8 7 S‘94S
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Multidrug-resistant TB (MDR-TB)

Resistant to Isoniazid and Rifampin

* MDR-TB
Multidrug and extensively
drug-resistant TB (M/XDR-TB) — Primary infection with resistant
2010 GLOBAL REPORT ON .
SURVEILLANCE AND RESPONSE bacteria

— Develop in the course of a
patient’s treatment

Not respond to the standard six
month treatment with first-line
anti-TB drugs
— Can take up to two years or more
to treat with drugs
* Less potent

* More toxic
*  Much more expensive
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Multidrug-resistant/Rifampicin-resistant TB

* Globally in 2016, an estimated 4.1% of new cases and 19% of previously
treated cases had MDR/RR-TB.

* There were an estimated 600,000 incident cases of MDR/RR-TB in 2016, with
cases of MDR-TB accounting for 82% (490,000) of the total.

Percentage of previously treated TB cases with MDR/RR-TB*
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Percentage of Bacteriologically Confirmed TB Cases
Tested for RR-TB, 2009-2016

* In 2016, coverage of testing for rifampicin resistance was 33% for new TB
patients and 60% for previously treated TB patients, and 41% overall
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Treatment Outcomes for New and Relapse TB Cases
and MDR/RR-TB Cases 2012-2015 Globally

New and relapse TB cases MDR/RR-TB cases
2015 2015
= b=
2 £
© S
g 2014 g 2014
5 5
E g
5 2013 5 2013
:
> -
> 2012 2012
| | | | | ] I | | | I |
0 20 40 60 8 100 0 20 40 60 80 100

Percentage of cohort (%)

- Treatment success - Failure - Died D Lost to follow-up |:| Not evaluated - No data reported
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Deaths

30 Million People Will Die From TB
in the Next Decade Unless TB Becomes a
Funding Priority
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Directly Observed Treatment, Short-course
DOTS

Since 1990, the World Health Organization Global Tuberculosis Programme has
promoted the planning and organization of national tuberculosis control programmes focused
on a "five-point policy package" comprising:

= Government commitment,

= Case detection by microscopy through predominantly passive case finding.

- Direct observed standardized short-course chemotherapy to all confirmed smear
positive cases of pulmonary tuberculosis.

Regular drug supply of all essential antituberculosis drugs.

Monitoring of case detection and treatment outcomes based on recording
individual patient information in district registers and a system of quarterly
reporting and analysis.

By the end of 1995, there were over 80 national programmes which had adopted the
current WHO technical and managerial policies for tuberculosis control and werc
implementing the planned activities in the whole country or in some regions. Most national
efforts have been supported by WHO, other international agencies and non-governmental
organizations, in particular the International Union against Tuberculosis and Lung Disease
(JUATLD).

+ Twimoasun

MEEARLNSAENE

fif
Nt
St
HY
]|
™
I8

452 T Y8Rt HERFLRHEHE
2006-2015 FHEISETATamEHFS 0950031290 &4 %

Actions for Life

TOWARDE A WOALD FREE DF TUBEACULOBIS

AT AR
YERBISETA

+ WL i 5 W P

EARLNSAENE



The Stop TB Strategy

* Pursue high-quality DOTS
expansion and enhancement

* Address TB/HIV, MDR-TB and

THE STOP TB STRATEGY other challenges

* Contribute to health system
strengthening

* Engage all care providers

— Public—=Public and Public—
Private Mix (PPM)
approaches

— International Standards for
Tuberculosis Care

* Empower people with TB, and
communities

* Enable and promote research

(3 World Health
3 Organization Snn@mmasmn
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Prevent and Control Multidrug-resistant TB

 Management of MDR-TB * The key actions for
under programmatic preventing and controlling
conditions is feasible, drug-resistant TB include
effective and cost-effective — Use of recommended
when implemented in the treatment regimens
context of a well- — A reliable supply of quality-

assured first- and second-line

functioning DOTS program
g prog anti-TB drugs

and based on WHO’s DOTS-
Plus policy guidelines

— Adherence to treatment by
patients
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the choice...

FENTHIS 184 200843 H 25 H

&MiPi4 (DOTS) MITHEBE FEBHHR

PR AT FEE T BNE T EEm, - s
L. A SR bR =
2. i BRI AL
3. R RS T R S R

T'he world has the tools and
the resources to determine the
future of the TB epidemic.

It can be a future of expanded
BE use of the DOTS strategy and
the reverse of the epidemic.
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Or it can be a future in which
multidrug-resistance increases

and millions more become ill.
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WHO Report on the Global Tuberculosis Epidemic 1998
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CDC Monitoring (1)
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CDC Monitoring (2)

TAIWAN CDC Indicator Weather Advance
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CDC Monitoring (3)
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494 MDR isolates: 28.9% resistant to ofloxacin

A population-based study was performed to characterize the genotype and drug-resistant patterns of
multidrug-resistant tuberculosis (MDR-TB) in Taiwan. From 2007 to 2008, we analyzed 494 MDR
Mycobacterium tuberculosis complex isolates using spacer oligonucleotide typing and drug susceptibility
testing. The majority of cases occurred in the age groups of 45-54 (24.3%) and >65 (23.1%). Of the 494
MDR isolates, 25.1% were resistant to ethambutol, 15.6% were resistant to streptomycin, 27.1% were
resistant to all four first-line anti-tuberculosis drugs, 28.9% were resistant to ofloxacin, and 8.7% were
extensively drug-resistant (XDR). Compared with the SpolDB4, 86 spoligotypes were identified in 492
isolates. We observed 427 (86.8%) isolates belonging to 49 known spoligotypes and 65 isolates (13.2%) in
37 undesignated spoligotypes. Beijing lineages (50.0%) were the predominant genotype, followed by
Haarlem (18.2%) and East-African-Indian (EAI) (5.7%). Geographically, Beijing lineages were predomi-
nant in all regions, whereas Haarlem lineages were predominant only in the east (28.1%) and EAI (11.3%)
only in the south. Beijing lineages are statistically associated with MDR in younger age groups and
eastern Taiwan. Furthermore, we found that Beijing ST1 (46.1%), Haarlem3 ST50 (7.1%) and ST742 (4.7%),
and EAI2_MANILA ST19 (3.9%) were the prevalent groups. Thus, continuous surveillance with more
thorough genotyping and epidemiological investigation is crucial for the prevention of further
dissemination, the determination of the temporal and spatial trends of multi-drug resistance, and the
emergence of XDR-TB in Taiwan.

Characteristics of Multidrug-Resistant Mycobacterium tuberculosis in Taiwan: A Population-based Study. Infect
Genet Evol 2011;11:633-9
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+ Streptomycin/Kanamycin/Amikacin
« Capreomycin
 Levofloxacin/Moxifloxacin

* Prothionamide

» Cycloserine/Terizidone

« p-aminosalicylic acid (PAS)

» Clofazimine

* Linezolid

« Bedaquiline

* Delamanid
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Drug-susceptibility testing in tuberculosis:
methods and reliability of results

S.J. Kim

.e.ssrnncr The demand for reliahla drug-susceptibility testing (DST) increases with the

INT J TUBERC LUNG DIS 13(9):1142-1147
©2009 The Union

Proficiency of drug susceptibility testing for
Mycobacterium tuberculosis in Taiwan

R. Jou,* C-Y. chiang,‘ Y. ‘I"u,' M-H. Wu*

=3 E:t,\

of antitub losis drug: il and with the need for an appropriate i L iology, Research and Di, Centre, Centers for Disease Control, Department
of multidrug whose g in many parts of Health, 'I‘alwall. Repubh( of Chma: "International Union Against Tuberculesis and Lung Disease, Paris, France
of the world. However, the reliability of DST results g uldely used does SUMMARY
not meet acceptable levels, except for DST to isoniazid and rifampicin. oBIECTIVE: To evaluate the impact of external quality  the mean accuracy in detecting resistance to INH in-

In general, susceptibility results are highly predictable, while resistance results show low
predictive values when the resistance prevalence is <10%. Poor reliability stems from a weak
with clinical resp and a low ility due to the poor standardisation of the

complex and fragile test procedures. Therefore, in vitro criterla of resistance for susceptibility
testing lhnllld be with rep clinical of Mycob,
never treated with any antituberculosis drug, and from
with a regl the tested drug; DST should then be

d to obtain ducibl

from |

patierlts having failed
L results.
The crm:al concentration of some drugs is close to the

¥ for wild

susceptible strains and, thus, drug-susceptibility testing is prone to yield poorly reproducible
results. These issues call for physicians' attention when using the results from drug-susceptibility
testing for case management.

Eur Respir J 2005; 25: 564-9

Resistance results show low predictive values when
the resistance prevalence is <10%
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assessment on the quality of drug susceptibility testing
(DST) in clinical mycobacteriology laboratories.
DESIGN: A pilot evaluation of DST proficiency was con-
ducted in 2006 and scaled up in 2007, A panel consist-
ing of 20 Mycobacterinm tuberculosis isolates was used,
Accuracy of 95% in detecting resistance to both isonia-
zid {INH) and rifampicin (RMP], and 90% to both eth-
ambutol (EMB) and strepromycin (SM), was used 1o de-
fine a competent laboratory,

RESULTS: Nine laboratories participated in 2006 and
30 in 2007, In 2006, the mean accuracy in detecting re-
sistance to INH was 91.6%, for RMP it was 96.1%, for
EMB it was 90.5% and for SM it was 93.9%. In 2007,

creased to 95.7% and that for RMP 1o 97.2%, while the
accuracy of EMB resistance detection decreased 1o 82.0%
and that for SM resistance o 86.8%. Quali
ment was observed in those laboratories that had adopred
standardised methods, Overall, only five (17%) labora-
torics fulfilled the competency criteria for all four drugs
in 2007,

coMELUSION: The majority of the laboratories that par-
ticipated in 2006 demonstrated an improvement in DST
performance in 2007, It is essential to continue external
quality assessment to strengthen the quality of DST,
KEY WORDS: tuberculosis; proficiency; drug suscepri-
bility testing

Essential to continue proficiency evaluation
of DST to ensure that all laboratories meet
the criteria of competency
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Performance Assessment of the GenoType MTBDRplus Test and
DNA Sequencing in Detection of
Multidrug-Resistant Mycobacterium tuberculosis

To facilitate the management of multidrug-resistant (MDR) tuberculosis, two nucleic acid sequence-based
methods, the GenoType MTBDRplus test and DNA sequencing, were assessed for the rapid detection of
drug-resistant Mycobacterium tuberculosis for the first time in the Asia-Pacific region. The performances of
these two assays in detecting the presence of rifampin (rifampicin) (RIF) and isoniazid (INH) resistance-
associated mutations in the rpoB, katG, inhA regulatory region, inhA, and oxyR-ahpC genes were compared to
that of a conventional agar proportion drug susceptibility test. A total of 242 MDR and 30 pansusceptible M.
tuberculosis isolates were evaluated in this study. The sensitivities obtained for RIF-resistant detection by the
GenoType MTBDRplus test and by resistance gene sequencing were 95.5% and 97.9%, respectively. The
sensitivities for INH resistance detection by the GenoType MTBDRplus test and by resistance gene sequencing
were 81.8% and 93.4%, respectively. Together, the sensitivity for MDR tuberculosis detection was 78.5% with
the GenoType MTBDRplus test and 91.3% by resistance gene sequencing. The specificity for RIF resistance,
INH resistance, and MDR detection was 100% by both methods. The GenoType MTBDRplus test has the
advantage of a short turnaround time for drug-resistant M. fuberculosis detection. Overall, the two assays
performed equally well in detecting RIF resistance (P = 0.13). However, DNA sequencing demonstrated
superior performance in detecting INH resistance (P < 0.001) and MDR tuberculosis (P < 0.001). We suggest
that new alleles of INH resistance genes should be evaluated to improve the sensitivity of the GenoType
MTBDRplus test, especially for different geographic areas with genetically diverse M. fuberculosis strains.
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1. Use of recommended treatment regimens 2. Adherence to treatment
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The intensive phase of MDR-TB treatment should consist of at least four
second-line anti-TB drugs that are likely to be effective

— MDR regimens should include at least pyrazinamide, a fluoroquinolone, an
injectable anti-TB drug, ethionamide (or prothionamide) and either
cycloserine or PAS

The intensive phase lasts at least eight months in total
— At least four months past culture conversion
Injectable anti-TB drugs should be given once daily

— The injectable agent may be given three times a week, preferably only after
culture conversion

The total length of treatment
— At least 20 months in most patients not previously treated for MDR-TB

— Previously treated for MDR-TB generally receive at least 24 months of
therapy

lﬁﬁﬂlﬁﬁﬁ

FERMGE A AL NS A i




e
w2
BEEFEET : PB (1)

STEP 1 Kanamycin
Amikacin

Capreomycin

Choose an injectable (Group 2)

Choose a drug based on DST and treatment history. Streptomycin is generally not
used because of high rates of resistance in patients with MDR-TB.
STEP 2 Ghoose a higher generation Levofioxaon
fluoroquinolone (Group 3) Moxifloxacin

Use a later generation fluoroquinolone. If levofloxacin (or ofloxacin) resistance
is documented, use moxifloxacin. Avoid moxifloxacin if possible when using
bedaquiline or delamanid (see Annexes 4.1-4.2).

STEP 3 Cycloserine/terizidone
Para-aminosalicylic acid (PAS)

Ethionamide/prothionamide

Add Group 4 drugs

Add two or more Group 4 drugs until there are at least four second-line anti-TB

drugs likely to be effective. Ethionamide/prothionamide is considered the most
effective Group 4 drug. Consider treatment history, side-effect profile, and cost.
DST is not considered reliable for the drugs in this group.
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STEP 4 razinamide
Add Group 1 drugs :ghamhutol

Pyrazinamide is routinely added in most regimens; ethambutol can be added if the
criteria for an effective drug are met (see Section 5.7.1 for definition of “effective
drug”). If isoniazid is unknown or pending it can be added to the regimen until DST
results become available, see Section 5.8.

STEPS  add Group 5 drugs Bedaquiline
Delamanid

Linezolid

Clofazimine
Amoxicillin/clavulanate
Imipenem/cilastatin plus
clavulanate

Meropenem plus clavulanate
High-dose isoniazid
Clarithromycin
Thioacetazone

Consider adding Group 5 drugs if four second-line anti-TB drugs are not likely

to be effective from Groups 2-4. If drugs are needed from this group, it is
recommended to add two or more. DST is not standardized for the drugs in this
group. The drug—drug interactions between bedaquiline and delamanid have not
been established and a recommendation about its combined use is not made in
the WHO interim policy on these two drugs.




WHO Treatment Guidelines for Drug-resistant TB, 2016

Group A. Fluoroguinolones®

Group B. Second-line injectable agents

Group C. Other core second-line agents®

Levofloxacin Lfx
Moxifloxacin Mfx
Gatifloxacin Gfx
Amikacin Am
Capreomycin Cm
Kanamycin Km
(Streptomycin)® (8)
Ethionamide / prothionamide Eto / Pto

Cycloserine / terizidone Cs / Trd
Linezolid Lzd
Clofazimine Cfz

Group D. Add-on agents
(not part of the core MDR-TB regimen)

D1 Pyrazinamide yd
Ethambutol E
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High-dose isoniazid H"

D2 Bedaquiline Bdag
Delamanid Dim

D3 | p-aminosalicylic acid PAS |
Imipenem-cilastatin® Ipm
Meropenem? Mpm
Amoxicillin-clavulanate® Armx-Clv
(Thioacetazone)* mn

At least five effective TB
medicines during the
intensive phase, including
pyrazinamide and four core
second-line TB medicines

— One chosen from Group A

— One from Group B

— At least two from Group C
Clofazimine and linezolid

— Core second-line medicines
P-aminosalicylic acid

— Add-on agent
Macrolides

— No longer indicated
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The timing of surgery may be earlier in the course of the disease
* Generally, at least two months of therapy should be given prior to resection
surgery to decrease the bacterial infection in the surrounding lung tissue
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Surgery as an Adjunctive Treatment for Multidrug-
Resistant Tuberculosis: An Individual Patient Data
Metaanalysis

Gregory J. Fox,' Carole D. Mitnick,” Andrea Benedetti,' Edward D. Chan,’ Mercedes Becerra,” Chen-Yuan Chiang,’ Salmaan Keshavjee,” Won-Jung Koh,®
Yuji Shiraishi,® Piret Viiklepp,” Jae-Joon Yim,® Geoffrey Pasvol,’ Jerome Robert," Tae Sun Shim," Sonya S. Shin," and Dick Menzies’; for the Collaborative
Group for Meta-Analysis of Individual Patient Data in MDR-TB®

"Mantreal Chest Institute, McGill University, Canada; “Department of Global Health and Social Medicine, Harvard Medical School, Boston, Massachusetts; “Departments of Medicine and Academic
Affairs, Denver Veterans Affairs Medical Center, Colorada; *Wan Fang Hospital, Taipei Medical University, Taiwan; *Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul,
Korea; %Section of Chest Surgery, Fukujuji Hospital, Tokyo, Japan; 'Estonian Tuberculosis Registry, National Institute far Health Development, Tallinn: *Department of Internal Medicine, Seoul National
University College of Medicine, South Karea; *Department of Infection & Tropical Medicine, Imperial College London, United Kingdom; ""Laboratoire de Bacteriologie-Hygiene, University Pierre and
Marie Curie, Paris, France; ''Department of Pulmonary and Critical Care Medicine, University of Ulsan College of Medicine, Asan Medical Center, Seoul, South Korea; and "“Department of Medicine,
Brigham and Women's Hospital, Boston, Massachusetts

Background. Medical treatment for multidrug-resistant (MDR)-tuberculosis is complex, toxic, and associated with poor out-
comes. Surgical lung resection may be used as an adjunct to medical therapy, with the intent of reducing bacterial burden and im-
proving cure rates. We conducted an individual patient data metaanalysis to evaluate the effectiveness of surgery as adjunctive
therapy for MDR-tuberculosis.

Methods. Individual patient data, was obtained from the authors of 26 cohort studies, identified from 3 systematic reviews of
MDR-tuberculosis treatment. Data included the clinical characteristics and medical and surgical therapy of each patient. Primary
analyses compared treatment success (cure and completion) to a combined outcome of failure, relapse, or death. The effects of all
forms of resection surgery, pneumonectomy, and partial lung resection were evaluated.

Results. A total of 4238 patients from 18 surgical studies and 2193 patients from 8 nonsurgical studies were included. Pulmonary
resection surgery was performed on 478 patients. Partial lung resection surgery was associated with improved treatment success
(adjusted odds ratio [aOR], 3.0; 95% confidence interval [CI], 1.5-5.9; IZR, 11.8%), but pneumonectomy was not (aOR, 1.1; 95%
Cl, .6-2.3; IZR, 13.2%). Treatment success was more likely when surgery was performed after culture conversion than before conver-
sion (aOR, 2.6; 95% CI, 0.9-7.1; P, 0.2%).

Conclusions.  Partial lung resection, but not pneumonectomy, was associated with improved treatment success among patients
with MDR-tuberculosis. Although improved outcomes may reflect patient selection, partial lung resection surgery after culture con-
version may improve treatment outcomes in patients who receive optimal medical therapy.

Keywords. multidrug resistant tuberculosis; thoracic surgery; pneumonectomy; metaanalysis; individual patient data.

Clin Infect Dis 2016,62:887-95

49

L A 55 P

EARLNSAENE

F=IE 4

Patient-centered DOTS-plus Program(LLJw A & 30 BYE RS & 8)

» Each dose is given as directly observed therapy (DOT)
throughout the treatment
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Patient-centered DOTS-plus Program
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Patient-centered DOTS-plus Program
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MDR-TB
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— Isoniazid/Ethambutol/Rifampin

Streptomycin/Pyrazinamide
Rifabutin

- BEER
— Kanamycin/Moxifloxacin
Prothionamide/PAS
* 2 months
* PAS—Gl upset
— Kanamycin/Moxifloxacin
Prothionamide/Cycloserine
* 4 months
— Moxifloxacin/Prothionamide
Cycloserine
* 15 months
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MDR-TB
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MDR-TB/Poor Sugar Control

Before treatment Treatment, 2 months
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Kanamycin+PAS+Moxifloxacin+Prothionamide+Ethambutol
Hepatitis (AST:476; ALT:1206) (RPrethionamide---Cycloserine)
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Kanamycin+Moxifloxacin+Pyrazinamide+Prothionamide+PAS
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AST: 1607 U/L, ALT: 2239 U/L, HBV DNA: 69,107,408 (normal <20 IU/ml) HBsAg(+)
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Prothionamide-related Hypothyroidism
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4455514

KM+Moxifloxacin+Ethambutol+Pyrazinamide+Cycloserine+Linezolid+Isoniazid
(Rifampin + Low level isoniazid + Prothionamide resistant)
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Peripherally Inserted Central Catheter, PICC
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Effectiveness of a Government-Organized and Hospital-Initiated

Treatment for Multidrug-Resistant Tuberculosis Patients
A Retrospective Cohort Study

2000-2006: 7% 5% 5%, 3h %61%

2007-2008: 75 5 # 5 %82%

Background: In contrast to the conventional model of hospital-treated and government directly observed treatment (DOT)
for multidrug-resistant tuberculosis (MDR-TB) patient care, the Taiwan MDR-TB Consortium (TMTC) was launched in May
2007 with the collaboration of five medical care groups that have provided both care and DOT. This study aimed to
determine whether the TMTC provided a better care model for MDR-TB patients than the conventional model.

Methods and Findings: A total of 651 pulmonary MDR-TB patients that were diagnosed nation-wide from January 2000-
August 2008 were enrolled. Of those, 290 (45%) MDR-TB patients whose initial sputum sample was taken in January 2007 or
later were classified as patients in the TMTC era. All others were classified as patients in the pre-TMTC era. The treatment
success rate at 36 months was better in the TMTC era group (82%) than in the pre-TMTC era group (61%) (p<<0.001). With
multiple logistic regressions, diagnosis in the TMTC era (adjusted odds ratio (aOR) 2.8, 95% confidence interval (Cl) 1.9-4.2)
was an independent predictor of a higher treatment success rate at 36 months. With the time-dependent proportional
hazards method, a higher treatment success rate was still observed in the TMTC era group compared to the pre-TMTC era
group (adjusted hazard ratio 6.3, 95% Cl 4.2-9.5).

Conclusion: The improved treatment success observed in the TMTC era compared to the pre-TMTC era is encouraging. The
detailed TMTC components that contribute the most to the improved outcome will need confirmation in follow-up studies
with large numbers of MDR-TB patients.

PLoS One 2013;8(2):e57719
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Treatment Outcomes of Multidrug-Resistant
Tuberculosis in Taiwan: Tackling Loss to Follow-up

2007-2012:36 7% A % $ 82.4%

Background. The proportion of treatment success among patients with multidrug-resistant tuberculosis (MDR-TB) enrolled
between 1992 and 1996 was 51.2%, and that among patients enrolled between 2000 and April 2007 was 61%. To address the challenge
of MDR-TB, the Taiwan MDR-TB Consortium (TMTC) was established in May 2007. To assess the performance of the TMTC, we
analyzed the data of patients enrolled in its first 5 years.

Methods. Comprehensive care was provided at no cost to patients, who were usually hospitalized for 1 month initially. Treatment
regimens consisted of 4-5 drugs and the duration of treatment was 18-24 months. A case manager and a directly observed therapy
provider were assigned to each patient. Psychosocial support was provided to address emotional stress and stigma. Financial support
was offered to avoid the financial hardship faced by patients and their families. We assessed treatment outcomes at 30 months using
internationally recommended outcome definitions.

Results.  Of the 692 MDR-TB patients, 570 (82.4%) were successfully treated, 84 (12.1%) died, 18 (2.6%) had treatment failure,
and 20 (2.9%) were lost to follow-up. Age 265 years (adjusted odds ratio [aOR], 6.78 [95% confidence interval {CI}, 3.14-14.63]),
cancer (aOR, 11.82 [95% CI, 5.55-25.18]), and chronic kidney disease (aOR, 3.62 [95% CI, 1.70-7.71]) were significantly associated
with death. Resistance to fluoroquinolone (aOR, 10.89 [95% CI, 3.97-29.88]) was significantly associated with treatment failure.

Conclusions. 'The TMTC, which operates under a strong collaboration between the public health authority and clinical teams,
has been a highly effective model of care in the management of MDR-TB.

Keywords. tuberculosis; multidrug resistance; MDR; outcome.

Clin Infect Dis 2018;67(2):202-210
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GeneXpert MTB/RIF Assay
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WHO'’s Policy Recommendations 2016

* For patients with confirmed
rifampicin-resistant TB or MDR-

The use of molecular line probe assays TB’ SL_LPA may be used as the

for the detection of resistance
to second-line anti-tuberculosis drugs

initial test, instead of phenotypic
culture-based DST, to detect
resistance to fluoroquinolones

* For patients with confirmed
rifampicin-resistant TB or MDR-
TB, SL-LPA may be used as the
initial test, instead of phenotypic
culture-based DST, to detect
resistance to the second-line
injectable drugs

ICY GUIDANCE

(3 World Health
{:_‘%_} Organization
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Bedaquiline and Delamanid

Combining bedaquiline and delamanid to treat multidrug-

resistant tuberculosis

Clinicians recognise how difficult it is to manage
multidrug-resistant  (MDR) and extensively drug-
resistant (XDR) tuberculosis: the treatment is lengthy,
expensive, and most patients have severe adverse
events.™

The recent availability of two new drugs, bedaquiline
and delamanid, offers hope in treating patients
previously considered incurable. When four active drugs
are insufficient either because of the extensive pattern
of drug resistance or intolerance, the combined use
of bedaquiline and delamanid is a possible life-saving
option.”™

Given the potential cardiotoxicity of both drugs,
leading to prolongation of the QT interval and
subsequent possible arrhythmias, WHO has not
recommended their combined use until sufficient

idence is made available.* Although two clinical trials
will provide experimental evidence 3 years from now
and criteria have been suggested to ensure patients’
safety,” initial evidence is accumulating on the combined
use of bedaquiline and delamanid.

Only reports on six cases undergoing combined
treatment have been published/™ no serious
adverse events were reported, although one case
needed temporary discontinuation of bedaquiline
(because of QT corrected for heart rate frequency of
>500 ms) followed by its reintroduction in combination
with verapamil "

In The Lancet Infectious Diseases, Gabriella Ferlazzo and
colleagues” report early safety and efficacy information
on the largest available cohort of patients having
combined treatment with delamanid and bedagquiline.

The study offers several additional elements of
interest. First, combined treatment was implemented
at the programmatic level' in three different settings,
using an outpatient approach in India and South Africa,
although in Armenia some cases were admitted to
hospital. Second, the patients with MDR-tuberculosis
were young (median age 32.5 years), had severe
presentation (50% with XDR-tuberculosis), and
39% were co-infected with HIV. A median of seven
drugs were prescribed to ensure at least four were

www thelancet.comfinfection Vol 18 May 2018

MDR-TB
>65 y/o: 24.5%

« Parkinsonism

« Pneumonia with acute
respiratory failure
« Drug susceptibility test
— Resistant to HERS +
Rifabutin
« Treatment with
— Kanamycin
— Moxifloxacin
— Prothionamide
— Cycloserine
— Pyrazinamide
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» Cure the TB patient the first
time around UNITE TO
patients are treated T B

* Ensure the appropriate use

of recommended second-line Leave No One Behind

drugs

* Provide access to diagnosis

» Ensure adequate infection
control in facilities where
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