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Objectives

• Global & SSA epidemiology

• Features and Challenges of this co-
epidemic

• Management of the Co-infected 
patient

– MDRTB considerations & outcomes

– Antiretroviral therapy

– Additional interventions

• HIV-TB Discussion Panel



Global TB Estimates

Source: Paul Nunn, WHO. Catalysing HIV/TB research: innovation, funding and networking
Cape Town, July 19, 2009 
http://www.stoptb.org/wg/tb_hiv/assets/documents/MDR_XD~1.PDF



HIV & TB – 85% cases in SSA

Source: WHO Global TB Control Report, 2008



IOM Report, WHO 2008 Drug Resistance Report

THE AFRICAN MDR-TB EPIDEMIC



Source: Gandhi, N. HIV and Drug-Resistant TB
What do we know?What do we need to know and do? 7-19-09
Stop TB files: 
http://www.stoptb.org/wg/tb_hiv/assets/documents/MDRAND~1.PD
F



Source: 
http://www.who.int/tb/challenges/xdr/xdr_map_sep09.pdf



MDRTB & HIV: 

Western Experience in the pre-ART era

Source: Paul Nunn, WHO. Catalysing HIV/TB research: innovation, 
funding and networking
Cape Town, July 19, 2009 
http://www.stoptb.org/wg/tb_hiv/assets/documents/MDR_XD~1.PDF

Median 
Mortality: 86%

Median time to 
death:  6 weeks



Source: Adapted from Singh JA, Upshur R and Padayatchi N. PLOS Med 2008

doi:10.1371/journal.pmed.0040050.g001



Development of drug resistance in the KwaZulu-Natal family of 
strains of Mycobacterium tuberculosis during the period 1994–

2006.

Ca, capreomycin; E, ethambutol; Et, ethionamide; F, fluoroquinolones; I, 
isoniazid; K, kanamycin/amikacin; R, rifampicin; S, streptomycin; T, 
thiacetazone. Source: Pillay M. and W. Sturm, CID 2007;45:1409-14



Reinfection in MDR/XDRTB

• 23 MDR or XDR pts 
with hx of previous,  
less resistant TB 
(6/05-6/06)

• Spoligotyping of 
initial and f/u isolates 
was done in 17 pts

• All f/u isolates were 
different from 
original isolates

• All 17 pts were 
hospitalized

J. Andrews et al. JID 2008



What does this mean?



Lesson #1:

Infection Control is paramount

and can no longer be neglected



Health-care workers and DR-TB

M. O'Donnell1, J. Jarand2, M. Loveday3, N. Padayatchi4, M. Badri5, J. Zelnick6, K. Naidoo4, I. Master7, 

G. Osburn7, M. Van derWalt3, K. Shean5, C.R. Horsburgh1, K. Dheda5.  IAS 2009, Cape Town. 
http://www.ias2009.org/pag/PDF/3139.pdf



Source: Gandhi, N. HIV and Drug-Resistant TB
What do we know?What do we need to know and do? 7-19-09
Stop TB files: http://www.stoptb.org/wg/tb_hiv/assets/documents/MDRAND~1.PDF



What is MDR-TB denominator?



MDRTB pts in treatment

SOURCE: Zintl, 2008 (based on unpublished data from GLC Secretariat, Geneva 2008).



Lesson #2:

Early Diagnosis is essential

High early mortality



Diagnostic 

Method

MODS
(Moore et al. NEJM 2007)

Hain GenoType® 
MTBDRplus (Barnard et al. AJRCC 

2008; Giotto et al J Clin Micro 2008)

Conventional  Cx &

DST

Sensitivity &

Specificity 

For MDR

For SMEAR POSITIVES:

Sens: 88.6%

Spec: 100%

Agreement with DST: 99% for both INH+ 
Rif

For SMEAR NEGATIVES:

Sensitivity not affected by SN status

FOR SMEAR POSITIVES:

Sens: 98.8%

Spec: 100%

FOR SMEAR NEGATIVES:
Concordance decreases to 58% 
in smear neg samples

Requires culture to be 
done first

Up to 10-20% of 
specimens can be culture 
negative

Time to 
Diagnosis 

7-days for smear positives

10 days for smear neg

1-2 days for both smear positive 
and negative

Requires culture growth:

22 days (liquid)

68 days (solid)

Lab 
infrastructure 
& Cost

Inverted light-microscope

Cost: $2 + labor

•Manual PCR 
methodology/infrast.  needed; 
yet done at TB lab where no 
previous molecular testing done 

•FIND negotiating price <50% 
conventional cx & DST

$15-30

Limitations/

other issues

•Contamination: up to 8%; <0.5% a final 
result cannot be established

•Discrimination MTB vs NTM

•No second-line drug susceptibility drug 
testing

•Potential for contamination

•No second-line drug 
susceptibility testing

•Modified HAIN test in 
development

•Contamination in up to 
15%

•MTB vs NTM

•Reference labs can 
perform DST for second-
line drugs

What about:

• Smear negative TB pts?

• EPTB pts?

• Availability & Point-of-

care testing?



Where to even start?

MDRTB rx experience in co-
infected patients



New Considerations…

• Is there a role for Empiric therapy of 
patients at high risk for MDR/XDR?

– Programmatic constraints

– Human resource crunch

– Generation of TDR?

– Can we impact mortality?

– Is early MDR/XDR therapy enough?



Source: IOM (Institute of Medicine). 2009. Addressing the Threat of Drug-Resistant
Tuberculosis: A Realistic Assessment of the Challenge. Workshop Summary. Washington, DC: The

National Academies Press.



NEW DRUG TARGETS: URGENT NEED

Source: IOM (Institute of Medicine). 2009. Addressing the Threat of Drug-Resistant
Tuberculosis: A Realistic Assessment of the Challenge. Workshop Summary. Washington, DC: The

National Academies Press.



Chemotherapeutic tools against 

MD/XDR-TB:

• Clofazimine 

• Amox/clavulanate

• Clarithromycin

• (Rifabutin)

• (Linezolid)

• (Meropenem/

• clavulanate)

First-line

•(INH)

•PZA

•EMB

Injectable

•SM

•KM

•CM

•AMK

Quinolones

•Cipro

•Oflox

•Levo

•Moxi

2nd-line

•Cycloserine/  
terizidone

•PAS

•Ethionamide

•Prothio

Reinforcing agents/Other



Country N Mortality Outcomes/Comments

Argentina 48 31.2% ART associated with improved survival

RR 0.15

Latvia 28 NR 56% MDRTB treatment success

Peru 110 46% 31.8% cured

ART at baseline associated with 
improved survival RR 0.25

Lesotho 62 NR No defaults.  All on ART regardless of 
CD4 counts.

Rwanda 85 10% 78% culture conversion rates.  All 
received ART if eligible. 

S. Africa 327 MDR

62 XDR

(76% 
HIV+)

Tugela 
Ferry:

42% 

67% MDR, 
82% XDR

38.5% cure/rx completion

20% sputum conversion

25% mortality attributed to AEs

Weisman et al, Medicina 2001; Morizova I et al, IAS 2006. ; Peru SES-Cohort, unpublished; Satti H et al. 
PC-82462-18. 39th World IUATLD Conf. Paris, France; Nzeiyimana I, et al. Symposium Abstract 10-20-08. 
39th World TB Conf Paris, France; Kvasnovsky CL, et al. PC-81473-19. 39th World IUATLD Conference, 
Paris, France; O’Donnell et al. IJTLD 2009; Gandhi 2009 (IOM report)



Timing of ART in Drug-Resistant TB

Source: WHO 2008 Emergency Update, Guidelines for the programmatic 
management of DR-TB



SAPIT: Mortality rates

Adapted from:  CROI 2009 Webcasts:

http://app2.capitalreach.com/esp1204/servlet/tc?c=10164&cn=retro&e=10650&m=1&s=20415&&espmt=2&mp3file=10

650&m4bfile=10650



Adapted from:  CROI 2009 Webcasts: 

http://app2.capitalreach.com/esp1204/servlet/tc?c=10164&cn=retro&e=10650&m=1&s=20415&&espmt=2&mp3file=10650&m4bfile=10650



Early vs Late HIV-TB cotreatment

• Spain, JAIDS 2009
– 313 coinfected pts initiating TB rx (96-04)

– Retrospective study: 
• ART initiation within 2 months (simultaneous) vs 

>3 months (non-simultaneous)

• Early group had slightly lower VL (4.8 vs 5.1 log)

– In multivariate analysis:
• simultaneous ART initiation associated with 

improved survival: 

– HR 0.37; 95% CI  0.17 to 0.66, P = 0.001

Velasco et al. (J Acquir Immune Defic Syndr 2009;50:148–152)



Lesson #3

Even timely, adequate MDRTB 
therapy is not enough

Early ART is also needed



Source: Gandhi, N. HIV and Drug-Resistant TB
What do we know?What do we need to know and do? 7-19-09
Stop TB files: http://www.stoptb.org/wg/tb_hiv/assets/documents/MDRAND~1.PDF



TB treatment outcomes in HIV-pts on MDR 

rx, Peru

• 115 HIV +pts on MDR therapy 7/96-12/05 in Lima, Peru
– 93% previous TB treatment
– 39% PTB and EPTB
– 43.5% cavitary disease
– Months from HIV diagnosis to TB rx initiation: 17.9
– Baseline CD4: 168, 85% with OIs
– 60 (62%) received HAART; 45% began ARVs prior to MDR 

therapy, and 55% began a median of 5.3 months after TB rx
• 30.5% died prior to receiving ART

– F/u median 22.2  months
– 95.4% had completed therapy while 4.6% remained on 

treatment
• 31.8% cured
• 46.4% death – 51% of deaths d/t TB; 23.5% d/t HIV

– Median time to death: 5.9 months 

• 12.7% defaulted
• 1.8% failure
• 4.6% in treatment

PS-82359-20, 39th World IUATLD Conf. Paris France 2008

Unpublished data, do not reproduce

http://images.google.com/imgres?imgurl=http://www.globosapiens.net/subapp_countries/app_data/flags/fullsize/peru-flag.gif&imgrefurl=http://www.globosapiens.net/country/peru_flag.html&h=308&w=447&sz=6&tbnid=7Bjxl7YmQmDqyM:&tbnh=88&tbnw=127&prev=/images%3Fq%3Dperu%2Bflag%26um%3D1&start=3&ei=TFozR6Fipu6EAtaqtaQM&sig2=a-lYJdJlSz4gSRJ6t993Og&sa=X&oi=images&ct=image&cd=3


Characteristic Adjusted HR (95% CI)

Age

Female gender

Poor Functional status

Substance use (drug or alcohol)

Baseline smear positive

Baseline culture positive

Baseline CD4 < 200

Extrapulmonary TB 

CNS TB 3.1 [1.5, 6.6]

Presence of any opportunistic infection 

Hx of CNS opportunistic infection (cryptococcus, HIV 
dementia, toxoplasmosis)

2.9 [1.2, 6.9]

Baseline weight < median 3.3 [1.9, 6.0]

Cavitary and bilateral lesions

High-grade resistance (> median number of drugs to 
which cohort resistant)

Diagnosed with HIV within a year of TB treatment start

Receiving ART 0.25 [0.1, 0.62]

Baseline Predictors of time to death

Peru SES-Cohort Data, 
unpublished do not reproduce

Among pts initiating ART 
during MDRTB rx: 

HR death: 0.33

P 0.002



Adverse effect Frequency  (%)

N=121 pts

Frequency 

discontinuation of 

TB drugs and ART 

n=60

Peripheral Neuropathy 22 (20.0) 2 TB

Hepatitis 12 (10.9) 3 TB, 1 ART

Nephrotoxicity (Cr >1.5 o >50% rise from
baseline Cr)

8 (7.3) 5 TB

Severe GI intolerance 37 (33.6) 24 TB, 2 ART

Ototoxicity 14 (12.7) 3 TB

Seizures 8 (7.3) 2 TB

Dermatologic manifestation 24 ( 21.8) 5 TB, 1 ART

Anemia 41 (37.3) 10 ART

Hyperlactatemia or Lactic Acidosis 2 (1.8)

Lypodystrophy 3 (2.7)

Vision changes 1 (0.9)

Neutropenia 1 (0.9)

Dizziness 1 (0.9)

Behavior changes 9 (8.2) 6 TB

Headache 7 (6.4)

Hypothyroidism 0 (0)

Optic neuritis 1 (0.9) 1 ART

Adverse effects among HIV + on MDR treatment

Unpublished data, Peru-SES cohort



Overlapping Toxicities in the Management of MDR-

HIV coinfection

Toxicity MDR-TB meds HIV meds

Gastrointestinal Ethionamide, PAS PIs, AZT

Dermatologic PZA, Ethionamide NNRTIs

Neuro and/or 
psychiatric

Cycloserine

High-dose INH

Injectables (PN)

Efavirenz

D-drugs (D4T, DDI) 
– peripheral 
neuropathy

Renal & Electrolyte-
wasting

Injectables Tenofovir

Hepatic PZA, Ethio, PAS PIs, NNRTIs, Nucs 
(mitochondrial 
toxicity)



Predictors of poor outcome in MDR/XDR 

• Lack of quinolone use

• Degree of Resistance

• Alcoholism

• Baseline respiratory 
insufficiency

• Fibrotic/cavitary lung 
disease

• BMI< 18.5

• No surgical resection

• Capreomycin resistance

• HIV infection 

• Lack of DOT

• Length <18 months

Sources: Chan et al. AJRCC 2004; Keshavjee et al. Lancet 2008; Kwon et al. CID 

2008, Migliori et al Eur Respir J 2008; Gandhi et al Lancet 2006; Orenstein E et al 

Lancet ID 2009



Role of Surgery in DR-TB?
• Indications: 

– Complications of TB

– Localized disease

– High-level of resistance:
• Localized disease

• Persistent cavitary disease or persistent + cultures

• Several retrospective studies:
– Outcome improved 4-11 fold with surgical resection (Denver, 

Korea)

– With the appropriate surgical expertise and supportive services 
can be done even in RLS  (Peru)

• 79% cx + at the time of surgery; median time to surg 15 mos.

• For unilateral disease: 85.7% cx-conversion; for bilateral disease 
61.5%

– In certain settings, up to 48% of XDR pts undergo surgery

Source: Chan et al AJRCC 2004; Somocurcio et al Thorax 2007; Kwon et al CID 

2008



Role of Steroids?

• No controlled data

• Concerns in the setting of DR-TB not 
on therapy or even if on therapy, 
given fewer # of active drugs



Treatment Strategies in Co-infected patients

• Duration of the injectable: 6 months after culture  conversion or 

clinical response
• closer monitoring for renal toxicity & electrolyte wasting (CM)

•Duration of treatment: >18  months after culture-conversion

•Smear, culture, weight, clinical evaluation monthly. DOT.

• Aggressive surveillance and management of adverse reactions
(avoid compromising regimen efficacy)

• Consider adjunctive interventions:
• surgery (ideally when bacillary burden is lower AND VL suppressed)

• Nutritional (low BMI associated with poor outcome)
• Psychosocial support

•Antiretroviral therapy:
•Timing, regimen choice: preferrably as soon as MDR rx is tolerated

•Beware of concomitant OIs/HIV-associated illnesses



Drug Resistance among TB-IRIS suspects

Rebe, K, Meintjes, G et al CROI 2009; Poster 1009



IRIS among MDR vs non-MDR pts

Source: K.A. WILKINSON, G. MEINTJES, M.X. RANGAKA et al. IAS 2009 Cape Town, 
http://www.ias2009.org/pag/PDF/1448.pdf 



Adherence in HIV-MDRTB
• Directly observed therapy (DOT) of MDRTB 

treatment is essential

•    DOT of HAART once initiated (ideal)

•Community-based support:

–Liaison between HIV and TB services

– DOT at home reduces MDR-TB 
transmission



MDR/ XDR

Co-infection

Time for Despair?

• High, early mortality

• Lack of timely 
diagnosis

• Poor infection control 
practices 

•Nosocomial 
transmission

• Toxic, less efficacious 
drugs

• Delay in ART initiation

• Bottleneck for 
adequate rx

Room  for Hope?

•Improved outcomes 
with earlier treatment

•Rapid Diagnostics:

•including 2nd line 
drugs

•New drug pipeline

•ART initiation: 
pendulum swinging 
towards earlier rx

•Decentralization of 
MDR/XDR rx

•Community-based 
programs



Case

• 20 yo woman, street vendor and only 
source of support for her family

• Diagnosed with pulmonary TB after the 
death of her HIV+ husband (HIV/TB). 
Incidentally HIV+, CD4 500

• Treated with standard category I 
treatment regimen            failed



Case

• Culture sent for DST: noted to be 
resistant to all 4-1st line drugs + SM

• Lost to f/u

• Presents 1 year later, 26 wks 
gestation.  

– CD4 198.





Case

• Given extent of disease and clinical deterioration, 
began individualized MDR rx

• Antiretrovirals begun (donation) once tolerating 
MDR rx yet delivered prematurely

– VL at delivery <400 copies

• Smear positive upon delivery

• Smear and culture conversion 1 month later

• After 4 months of negative cultures, she became  
smear positive again



S/p left upper lobectomy, without complications

Cured: > 36 months post treatment completion

Failed 1st line ART, now on salvage; VL <50



Photograph obtained with permission from ptPhotograph obtained with pt’s permission
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