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Background

= Tuberculosis (TB) is a leading cause of HIV-related mortality and
morbidity world-wide?

= Managing TB and HIV co-infection is complicated by:

— Frequent extrapulmonary and disseminated disease?
— Drug interactions and overlapping toxicities?

= Eastern Europe:

— High prevalence of multidrug-resistant (MDR) TB (>15%)3

— 2004-2006: Mortality rates 3-5 times higher than in Western
Europe*

— Lack of drug susceptibility testing (DST) and initial TB treatment
regimens with limited activity common>

1. WHO, 2014 ; 2. Havlir, JAMA, 2008; 3. WHO regional office, 2015; 4. Podlekareva, 2009; 5. Efsen 2014



Aims

= Estimate TB mortality at one year after TB diagnosis in Eastern
Europe (EE) compared with Western and Southern Europe (WSE),
and Latin America (LA)

= Determine factors associated with one-year mortality from TB, in
particular influence of:

— Number of active anti-TB drugs used in the initial treatment



TB:HIV study

= Prospective cohort of TB/HIV co-infected patients

= |nclusion criteria:

— HIV positive
— Diagnosed with TB between 2011 - 2013
— > 16 years of age
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Eastern Europe: 21 clinics in Belarus, Estonia, Georgia, EE

Latvia, Lithuania, Poland, Romania, Ukraine and Russia

Western Europe: 19 clinics in Belgium, Denmark,

France, Switzerland and the United Kingdom WSE
Southern Europe: 9 clinics in Italy and Spain

Latin America: 13 clinics in Argentina, Chile and Mexico LA
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Methods — Key Definitions

Baseline: Date of starting the first anti-TB drug

Initial Regimen: All anti-TB drugs received at baseline + 10 days

— Sensitivity anlysis: All drugs received at baseline

Baseline Drug Susceptibility Testing (DST): Mycobacterium
tuberculosis sample taken +/- 4 weeks of starting TB treatment

Number of active drugs: Number of drugs in the initial regimen to
which no resistance was consequently reported

— Given that a DST was done, an individual was presumed to be
susceptible to those drugs with a missing DST result

— Sensitvity analysis: Required an individual to have DST data on
all drugs used as part of the initial regimen



Methods - Statistics

= Causes of death were established using CoDe methodology*

= Standard survival methods (KM plots, Cox models) used to assess
the risk of TB death

= |ndividuals censored at their last clinic visit, date of death from non-
TB or 12 months after baseline, whichever occured first

1. Kowalska, Epidemiology, 2011



Baseline Characteristics (N=1406)

EE WSE LA
N=834 (59%) N=317 (23%) N=255 (18%)
N (%) N (%) N (%) P
Gender Male 626 (75) 204 (64) 186 (73) 0.001
Hepatitis C HCV Ab positive 433 (52) 61 (19) 27 (11) <0.001
IDU Ever IDU 565 (68) 65 (21) 46 (18) <0.001
HIV treatment On cART? 152 (18) 138 (44) 99 (39) <0.001
TB Type Disseminated 485 (58) 161 (51) 118 (47) <0.001
Diagnosis Definite? 327 (45) 220 (69) 94 (37) <0.001
Treatment RHZ based? 636 (76.3) 286 (90.2) 230 (90.2) <0.001
Median [IQR] Median [IQR] Median [IQR] P
Age Years 35 (31-40) 40 (33-48) 39 (30-45)  <0.001
HIV disease CD4 count 103 (35-247) 136 (38-240) 101 (36-287)  0.03
RNA (log) 5.2 (4.4-5.7) 4.8 (2.3-5.6) 4.7 (1.9-5.5)  <0.001

1. cART=on at least 3 HIV drugs at diagnosis, 2. Definite=Culture or PCR confirmed,
3. R=Rifampicin/Rifabutin; H=Isoniazid; Z=Pyrazinamide



Baseline Characteristics (N=1406)

EE WSE LA
N=834 (59%) N=317 (23%) N=255 (18%)
N (%) N (%) N (%) P
Gender Male 626 (75) 204 (64) 186 (73) 0.001
Hepatitis C HCV Ab positive 433 (52) 61 (19) 27 (11) <0.001
IDU Ever IDU 565 (68) 65 (21) 46 (18) <0.001
HIV treatment On cART? 152 (18) 138 (44) 99 (39) <0.001
TB Type Disseminated 485 (58) 161 (51) 118 (47) <0.001
Diagnosis Definite? 327 (45) 220 (69) 94 (37) <0.001
Treatment RHZ based? 636 (76.3) 286 (90.2) 230 (90.2) <0.001
Median [IQR] Median [IQR] Median [IQR] P
Age Years 35 (31-40) 40 (33-48) 39 (30-45)  <0.001
HIV disease CD4 count 103 (35-247) 136 (38-240) 101 (36-287)  0.03
RNA (log) 5.2 (4.4-5.7) 4.8 (2.3-5.6) 4.7 (1.9-5.5)  <0.001

1. cART=on at least 3 HIV drugs at diagnosis, 2. Definite=Culture or PCR confirmed,
3. R=Rifampicin/Rifabutin; H=Isoniazid; Z=Pyrazinamide



Baseline Characteristics (N=1406)

EE WSE LA
N=834 (59%) N=317 (23%) N=255 (18%)
N (%) N (%) N (%) P
Gender Male 626 (75) 204 (64) 186 (73) 0.001
Hepatitis C HCV Ab positive 433 (52) 61 (19) 27 (11) <0.001
IDU Ever IDU 565 (68) 65 (21) 46 (18) <0.001
HIV treatment On cART? 152 (18) 138 (44) 99 (39) <0.001
TB Type Disseminated 485 (58) 161 (51) 118 (47) <0.001
Diagnosis Definite? 327 (45) 220 (69) 94 (37) <0.001
Treatment RHZ based? 636 (76.3) 286 (90.2) 230 (90.2) <0.001
Median [IQR] Median [IQR] Median [IQR] P
Age Years 35 (31-40) 40 (33-48) 39 (30-45)  <0.001
HIV disease CD4 count 103 (35-247) 136 (38-240) 101 (36-287)  0.03
RNA (log) 5.2 (4.4-5.7) 4.8 (2.3-5.6) 4.7 (1.9-5.5)  <0.001

1. cART=on at least 3 HIV drugs at diagnosis, 2. Definite=Culture or PCR confirmed,
3. R=Rifampicin/Rifabutin; H=Isoniazid; Z=Pyrazinamide



Baseline Characteristics (N=1406)

EE WSE LA
N=834 (59%) N=317 (23%) N=255 (18%)
N (%) N (%) N (%) P
Gender Male 626 (75) 204 (64) 186 (73) 0.001
Hepatitis C HCV Ab positive 433 (52) 61 (19) 27 (11) <0.001
IDU Ever IDU 565 (68) 65 (21) 46 (18) <0.001
HIV treatment On cART? 152 (18) 138 (44) 99 (39) <0.001
TB Type Disseminated 485 (58) 161 (51) 118 (47) <0.001
Diagnosis Definite? 327 (45) 220 (69) 94 (37) <0.001
Treatment RHZ based? 636 (76.3) 286 (90.2) 230 (90.2) <0.001
Median [IQR] Median [IQR] Median [IQR] P
Age Years 35 (31-40) 40 (33-48) 39 (30-45)  <0.001
HIV disease CD4 count 103 (35-247) 136 (38-240) 101 (36-287)  0.03
RNA (log) 5.2 (4.4-5.7) 4.8 (2.3-5.6) 4.7 (1.9-5.5)  <0.001

1. cART=on at least 3 HIV drugs at diagnosis, 2. Definite=Culture or PCR confirmed,
3. R=Rifampicin/Rifabutin; H=Isoniazid; Z=Pyrazinamide



Baseline Characteristics (N=1406)

EE WSE LA
N=834 (59%) N=317 (23%) N=255 (18%)
N (%) N (%) N (%) P
Gender Male 626 (75) 204 (64) 186 (73) 0.001
Hepatitis C HCV Ab positive 433 (52) 61 (19) 27 (11) <0.001
IDU Ever IDU 565 (68) 65 (21) 46 (18) <0.001
HIV treatment On cART? 152 (18) 138 (44) 99 (39) <0.001
TB Type Disseminated 485 (58) 161 (51) 118 (47) <0.001
Diagnosis Definite? 327 (45) 220 (69) 94 (37) <0.001
Treatment RHZ based? 636 (76.3) 286 (90.2) 230 (90.2) <0.001
Median [IQR] Median [IQR] Median [IQR] P
Age Years 35 (31-40) 40 (33-48) 39 (30-45)  <0.001
HIV disease CD4 count 103 (35-247) 136 (38-240) 101 (36-287)  0.03
RNA (log) 5.2 (4.4-5.7) 4.8 (2.3-5.6) 4.7 (1.9-5.5)  <0.001

1. cART=on at least 3 HIV drugs at diagnosis, 2. Definite=Culture or PCR confirmed,
3. R=Rifampicin/Rifabutin; H=Isoniazid; Z=Pyrazinamide



Number of active drugs in the initial regimen

= 576 (41%) had baseline DST performed

100 -

60 -
M 3 or more active drugs

M 2 or fewer active drugs

20 -

p < 0.0001

O -
EE WSE LA

3 or more N(%) 201 (69) 197 (98) 90 (75)
2 or fewer N(%) 90 (31) 5(2) 8 (10)



MDR?! prevalence among those tested for MDR

= 576 had baseline DST performed
— 495 (86%) had data on both R and H resistance

100 -

80 -

2 No MDR-TB
B R or Hmono

B MDR-TB

p < 0.0001
20 -

0O -

EE WSE LA
No MDR-TB N (%) 126 (50) 124 (94) 49 (17)
R or Hmono N (%) 29 (11) 6 (3) 5(7)
MDR-TB N (%) 99 (39) 6 (3) 11 (17)

1. MDR=Resistance to R and H



Overall Mortality and Causes of Death

= 265 individuals (19%) died within 12 months
= 188 (71%) of these deaths could be classified as TB-related

100 -
80 -
60 - B Unknown
M Death from other causes
B Death from TB
40 -
p <0.0001
20 -
0 _
EE WSE LA
TB N(%) 175 (79) 3(23) 10 (36)
Other N(%) 34 (15) 9 (69) 12 (43)

Unknown N(%) 14 (6) 1(8) 6(21)



Probability of death

Probability of TB death, according to

geographical region
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Probability of TB death, according to number of
active drugs in the initial regimen
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*Sensitivity analyses were highly consistent with these results



Factors Associated with TB death

First Regimen  >=3 active drugs ﬁ

<=2 active drugs | L

No baseline DST = |
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Age Per 10 years T
Diagnosis Definite
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TB type Not Disseminated u
Disseminated
TB treatment  RHZ-based u
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IDU No =
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CD4 count Missing | u

<50 | o
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Probability of death

Different effect in different regions?

A) EE:

B) WSE/LA:

0.5 -

0.4 4

Logrank P-value<0.001

054

0.4 4

Logrank P-value=0.004

20 87 61 52 51 43 46 13 13 12 11 11 2 7
543 424 368 333 309 202 274 287 274 204 260 250 L 227
201 186 174 162 155 148 134 272 250 253 243 235 220 217
1 1 I I I 1 1 ) ) I ) ) ) )
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Months after TB diagnosis Months after TB diagnosis

Baseline DST + 3 or more active drugs — — — No Baseline DST

— - — Baseline DST + 2 or fewer active drugs




Probability of death

Different effect in different regions?

A) EE:

B) WSE/LA:

0.5 -

0.4 S

Logrank P-value<0.001

0.5+

0.4 4

Logrank P-value=0.004

a0 67 51 52 51 42 46 13 13 12 11 8 7
543 924 368 333 309 202 2749 287 274 264 260 250 241 227
201 126 174 163 155 148 134 272 259 253 243 235 220 217
1 1 1 I I 1 1 I I I I I I )
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Months after TB diagnosis Months after TB diagnosis
Baseline DST + 3 or more active drugs — — — No Baseline DST
— - — Baseline DST + 2 or fewer active drugs
Unadjusted Interaction p-value: 0.20

Adjusted Interaction p-value: 0.41




Limitations

Limited power to study interactions due to few TB deaths occurring
outside EE

Limited ability to study individual countries/clinics

Generalisability



Summary and Conclusions

Mortality from TB among people living with HIV in EE countries
remains strikingly high

— 23% at 12 months

Modifiable risk factors for death identified in this study:
— Receiving fewer active drugs as a result of MDR-TB
— Starting an initial regimen composed without DST
— Low CD4 counts

Urgent action needed to improve care of TB-HIV co-infected
individuals in EE countries

Integrated response also addressing socioeconomic barriers and
challenges within the health systems of each country will be required
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