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Pansensitive TB vs. MDR-TB vs. XDR-TB
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What Causes Drug Resistance?

° I n CO r re Ct d O S i n g/ u S e Of E:;g;;igﬁ:r;;:ﬁ;::;: Monotherapy: isoniazid-resistant
TB drugs

e Intermittent therapy

« Not finishing treatment
« Poor quality drugs
 When drug supply is

Isoniazid

insufficient/unstable Rifampicin

* Primary Resistance
— Infection acquired from a

. lsoniazid-monoresistant mutants Isoniazid-resistant bacteria multipl
drug rESIStant Case killed with addition of rifampicin, to >10* and spontaneous mutaticr-:n}:.
. but rifampicin-resistant mutants develop to rifampicin
» Secondary Resistance - proiferate — MDRTS
— Resistance develops within
a patient

http://www.thelancet.com/cms/attachment/2001011004/2003794283/gr3.jpg
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MDR-TB Around the World
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https://extranet.who.int/sree/Reports?op=vs&path=/WHO_HQ_Reports/G2/PROD/EXT/MDRTB_Indicators_map
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MDR in the U.S.

Primary MDRTB,
United States, 1993 - 2014*
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*Updated as of June 5, 2015,

Mote: Based on initial isolates from persons with no prior history of TB. MDR TB defined as resistance to at
least isoniazid and rifampin.

Department of Health and Human Services, CDC, October 2015.

Source: CDC. Reported Tuberculosis in the United States, 2014. Atlanta, GA: U.S.
Department of

Health



MDR in Tennessee, 2010-2014

» 5 total cases

* Average Age: 41 yrs,,
Median Age: 28 yrs., Age
Range: 26-89 yrs.

* 100% had pulmonary
involvement

« 20% also had
extrapulmonary
(lymphatic)

Country of Birth

Burma
U.S.
M India
M Ethiopia
M Phillipines



Patient 1

* 44 y/o male
- FB

e 5/5/15 - presented to local hospital with cough and
abnormal chest x-ray

« 5/7/15 - Smear positive/Nucleic acid amplification test
(NAAT) positive (rpoB negative)

e 5/7/15 - IGRA positive
« 5/7/15 - RIPE initiated

e 6/2/15 - Molecular detection of drug resistance (MDDR)
showed INH, EMB, and PZA mutations




Patient 1

5/7/15 - Rifampin, Isoniazid, PZA, Ethambutol
6/4/15 - Rifampin, PZA, Moxifloxacin, Amikacin
6/17/15 - Amikacin, Rifampin, Moxifloxacin, PAS

7/23/15 - Amikacin, Moxifloxacin, Cycloserine,
Ethionamide

7/30/15 - Amikacin, Moxifloxacin, Cycloserine,
Ethionamide, Linezolid

7/25/15 - Culture converted
9/11/15 - Removed from respiratory isolation
Currently still on medication and stable



Patient 2

« 47 vy/o female

- FB

» Diabetes Mellitus, Hypertension

* Previous diagnosis 2011 with treatment

« 3/30/15 - TST placed and read 4/3, 16mm

« 4/3/15 - Reported night sweats, weight loss, fatigue, and
cough

* 4/4/15 - Smear positive/NAAT positive sample showing
resistance to Rifampin

* 4/10/15 - MDDR showed potential resistance to EMB, PZA,
Rifampin, and Streptomycin

« 4/13/15 - Cavitary x-ray




Patient 2
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4/14/15 - Isoniazid, Ethambutol, Amikacin, Moxifloxacin,
PAS

4/30/15 - Isoniazid, Moxifloxacin, Linezolid, Ethambutol,
Cycloserine

5/6/15 - Amikacin, Moxifloxacin, Linezolid, Ethambutol,
Cycloserine

6/5/15 - Request made for Bedaquiline due to intolerance
of PAS

6/26/15 - Bedaquiline, Linezolid, Moxifloxacin,
Cycloserine, Ethionamide

5/16/15 - Culture converted
7/7/15 - Removed from respiratory isolation
Currently still on medication and stable



Patient 3

28 y/o female
FB

Reported TB treatment overseas 2/2013-2/2014 with
Isoniazid, Rifampin, and Ethambutol

4/14/14 - Sought care related to lump in neck and related
medical complaints

5/2/14 - Smear positive/culture positive lymph node
biopsy

5/6/14 - Smear negative/culture positive sputum
5/24/14 - Removed from respiratory isolation
5/29/14 - Biopsy reported MTb probe positive
6/11/14 - Culture converted



Patient 3

« 5/6/14 - Rifampin, PZA, EMB

« 8/25/14 - Amikacin, Bedaquiline, PAS, Cycloserine,
Clofazamine,

« 2/12/15 - discontinued Bedaquiline

* 9/9/15 - Cycloserine, Linezolid, PAS

e 9/21/15 - Cycloserine, Linezolid, PAS, Clofazimine
» Currently still on medication and stable




Challenges with MDR-TB

Cost and availability of
drugs

Requires culture growth
or obtaining MTb DNA
Side effects of treatment

Long treatment duration
1.5-2 years after culture
conversion

Difficulty creating
effective drug regimen

Treatment for contacts is
difficult
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Average Treatment Costs, Per Case (2010 dollars)
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The Outsized Financial Toll of
MDR and XDRTB

Cost increases with greater resistance:

Productivity loss during treatment

Direct treatment costs, including:
g‘;\ Drugs & diagnostics

< Case management
ol & social work

/ﬁ\ Housing & transportation

i1 Hospitalization

$260,000
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L |$430,000

B MDRTB

Treatment: Treatment:
6-9 mo. 20-26 mo.
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