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Abstract

Background: Isoniazid preventive therapy (IPT) i@umortality among people living with HIV
(PLHIV), and is recommended for those without aetivberculosis (TB) symptoms. Heavy
alcohol use, however, is contraindicated for lisaeicity concerns. We evaluated the risks and
benefits of IPT at antiretroviral therapy (ART)tiation to ART alone for PLHIV who are heavy
drinkers in three high TB/HIV burden countries.

Methods: We developed a Markov simulation modeldmpare ART alone to ART with either

6 or 36 months of IPT for heavy drinking PLHIV ellireg in care in Brazil, India, and Uganda.
Outcomes included non-fatal toxicity, fatal toxycitife expectancy, TB cases and TB death.
Results: In this simulation, 6 months of IPT+ARPTE) extended life expectancy over both
ART alone and 36 months of IPT+ ART (IPT36) in m@nd Uganda, but ART alone dominated

in Brazil in 51.5% of simulations. Toxicity occudé 160/1000 persons on IPT6, and 415/1000
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persons on IPT36, with fatal toxicity in 8/1000I&T6 and 21/1000 on IPT36. Sensitivity
analyses favored IPT6 in India and Uganda with hagicity thresholds.

Conclusions: The benefits of IPT for heavy drinkeusweighed its risks in India and Uganda
when given for a 6-month course. The toxicity/eftig trade-off was less in Brazil where TB
incidence is lower. IPT6 resulted in fatal toxidity8/1000 people, whereas even higher
toxicities of IPT36 negated its benefits in all ntnies. Data to better characterize IPT toxicity

among HIV-infected drinkers are needed to impravielance.

Key Words: Tuberculosis, isoniazid, prevention, H&€ohol, isoniazid preventive therapy

INTRODUCTION
Tuberculosis (TB) is the leading cause of mortdttypeople living with HIV (PLHIV)

worldwide accounting for nearly one-third of all\Htleaths: Although anti-retroviral therapy
(ART) significantly reduces TB incidence in PLHIthere is an increased risk of TB disease
during the first months after ART initiatidnisoniazid Preventive Therapy (IPT) reduces all-
cause mortality and TB disease among PLHIV by 3%:62extending beyond the benefit of
ART alone® The World Health Organization (WHO) thus recomme86 months of empiric
IPT, without diagnostic testing for latent TB infen, for all PLHIV in resource-limited
countries without symptoms of active TB dise48&he 2011 guidelines, however, state that
“regular and heavy alcohol use” is a contraindarato IPT, presumably for concern of
increased hepatotoxicity. The WHO also acknowledigasimplementation of 36 months of IPT

is extremely low; where IPT is implemented, six iocourses remain predomin@nt
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Grade 3 or 4 drug toxicity is reported in 0.1-4.684ndividuals taking isoniazid.
Alcohol users are considered higher risk as isathigzmetabolized by the liver. One
observational US study in 1978 reported daily denskhad more than four times the risk of
toxicity compared to non-drinket§ but those high toxicity rates are not consisteatyerved?
There is also theoretical concern about isoniag@lART interactions, but higher rates of

toxicity with concomitant ART initiation were nobserved in trial§:*?

Heavy alcohol consumption, defined by the Natidnsatitute on Alcohol Abuse and
Alcoholism (NIAAA) criteria of> 4 drinks per day or 14 drinks per week for menalddrinks
per day or 7 drinks per week for women, is commoorg PLHIV. In studies of PLHIV in sub-
Saharan Africa, Brazil, and India, as many as 25§adicipants self-reported heavy alcohol
consumptiort>*® Current guidance may thus exclude 25% of PLHI\Wfi®T because of their
heavy drinking. Additionally, heavy drinking is assated with a three-fold increase in the risk
of TB disease, slower TB treatment response, agitehimortality on therapy compared to non-

drinkers!’1®

We hypothesized that the benefit of a six-monthre@wf IPT for heavy alcohol drinking
PLHIV in high TB/HIV burden countries is greateaththe elevated risk for Grade 3/4 drug
toxicity. To investigate, we developed a decisioalgtic model to compare the risks and
benefits of providing IPT for either six months3& months at initiation of ART to ART alone
for PLHIV who heavily consume alcohol. We validated model in three high TB/HIV burden
countries—Brazil, India, and Uganda—to further camgothe impact of TB prevalence and

mortality on the benefit of IPT.
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METHODS

Analytic Overview

We developed a Markov model to compare ART alon®Rad with either six months or
36 months of empiric IPT for heavy drinking PLHIYrelling in care in three high TB/HIV
burden countries: Brazil, India, and Uganda (sumeilet Figure 1,

http://links.lww.com/QAI/B100 ). We constructed thedel using TreeAge Pro 2016 (TreeAge

Software Inc., Williamstown, MA). All analyses sitated a closed cohort of PLHIV classified
as heavy drinkers by NIAAA criteria initiating ARThe model utilized a lifetime horizon.
Outcomes included life expectancy in years, cunudalB cases, TB deaths, and fatal and non-
fatal toxicity events. We developed inputs to regiie epidemiology, TB disease incidence, and
outcomes specific to each country. We performedantetwo-way deterministic sensitivity
analyses to evaluate the impact of parameters atehoaitcomes. To characterize uncertainty
around the base case findings, we also performauhpilistic sensitivity analyses. We defined a
probability density function around each parame#tue and used second-order Monte Carlo
simulation to replicate the simulation 1,000 tim@& reported all results with an associated

95% confidence rang@.
Model Structure

The model employed a Markov framework with a moptithe cycle. The simulation
cohort entered the model and initiated ART eithen@ or with six or 36 months of IPT. During
months on IPT, a portion of the cohort experienggdptomatic drug toxicity at which point IPT

was discontinued. A portion of IPT toxicity evemisre fatal.
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For the six-month IPT course, we assumed the IBleptive benefit extended for six-
months beyond therapy after which the incidencéBfeturned to that expected without IPT.
For the 36-month IPT course, the benefit also elédrsix months beyond therapy, and the risk
of IPT toxicity declined over time. The lifetimensulation included five health states: 1) alive
without TB 2) alive with TB disease 3) alive aftezatment for TB disease, 4) dead, TB-
attributable, 5) dead, other causes. In the base @& assumed no TB relapse after treatment
and then relaxed that assumption in sensitivityyaes. The cohort also experienced mortality
from causes other than TB, including HIV-related age/sex adjusted non-HIV competing risks

of death.
Base case parameters

Table 1 summarizes model parameters for cohorchenistics, tuberculosis infection,
IPT toxicity and effectiveness, and mortality wiinges used for deterministic sensitivity

analyses.
Cohort Characteristics

We derived the proportion female for each countoyrf the United Nations Programme
on HIV/AIDS country progress report§?* Baseline age was taken as the median age reported

cohort studies of PLHIV initiating ART in each cann®*%°

Tuberculosis Disease Incidence

We modeled the relative risk of TB disease by tonART, such that the probability of

developing TB disease was the highest during tisetfiree months of ART.
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We derived cumulative incidence of TB disease fomuntry-specific observational data
among cohorts initiating ART?°?®The base case assumed no TB disease relapseuaéebut
sensitivity analyses explored TB disease relap$ie nates informed by the American Thoracic

Society (ATS) guidelines from 0-6% per yéar.
IPT Toxicity and Effectiveness

We estimated IPT toxicity among drinkers initiati®BT in two steps. First, we
abstracted the rate of Grade 3/4 adverse evetitg iearly ART+IPT arm of the TEMPRANO
ANRS trial® Second, to estimate the effect of alcohol useginaf IPT toxicity, we identified a
cohort study in Botswana that reported IPT hepatotty rates among participants on ART
stratified by alcohol dependence characterizechby@AGE questionnairé:*°We applied the
risk ratio of 2.37 found in this study to the rafaoxicity observed in TEMPRANO. Because
data about the effect of alcohol on IPT toxicitg &mited, we developed an additional estimate
and report findings for both. For the second edenae applied the risk ratio for isoniazid
toxicity among daily drinkers in the general popigia (not PLHIV specific) referenced in the
ATS documents (RR = 4.14}° For the 36-month course of IPT, we reduced theatsiity of
developing IPT toxicity after 12 months and agdiera24 months. We calculated the risk ratios
for relative reductions over time from the advessent rates reported from two clinical sites in
Swaziland®?and applied these ratios to our base case toxsttynates. Fatal drug toxicity
depended on the development IPT toxicity. We deérihe base case estimate from the
Botswana cohort and extrapolated the range foitsgtysanalyses from the 95% confidence
interval reported by the National Institutes of He#soniazid drug recortf We assume that

underlying ART toxicity is equivalent in all strgfies.
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To estimate the toxicity attributable to alcohog performed sensitivity analyses
applying the rate of toxicity events seen in the\IHRANO ANRS trial, and compared the

proportion of toxicity and toxicity deaths to owade case.

We derived the effectiveness of IPT while on thgrigppm the BOTUSA triaf*. In the
six-month IPT arm, the protective effectivenes$Rif extended for one-year, six months of
active therapy plus six months of extended beraftiér which participants resumed monthly
risk for developing TB disease corresponding todyree month of the model at that point in
time 3’ Similarly, we extended the benefit of the 36-maiftli course an additional six

months.
Mortality

We derived the case fatality ratio (CFR) for TBeadise by combining a weighted average
of the pooled CFR reported in a meta-analysis &f idfected patients on AR with the CFR
reported for HIV infected patients who default dB ffeatment, assuming a 20% defaulter rate

in the base case.

We estimated non-TB mortality, stratified by agsing country specific life tablé§:*
Because TB-related morality likely impacts naticleafel life expectancy in endemic zones, we
adjusted life-tables to remove TB mortality. Tosiy we estimated the TB attributable mortality
rate in each country as the producpidvalence of TB disease * country mortality rate of those
with TB disease. The country mortality rates were extracted from WHBreports for each
country. We then subtracted TB attributable magtaktes from the all-cause mortality rates

(Supplement Table 1).
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Modd Validation

We validated the model in each country against aretiie expectancy and cumulative

TB incidence.

Sensitivity Analyses

We performed deterministic one-way sensitivity gaat for all model parameters. The
ranges for deterministic sensitivity analyses wefermed by the 95% confidence intervals from
observational studies, and based on expert opimi@n no quantitative measure of uncertainty
was availableln the sensitivity analyses for IPT toxicity, weptored a range of toxicity in
order to capture the additional effect of viral &gfs (B and C) co-infectionFor the sensitivity
analysis of TB incidence stratified by durationART, we used a multiplier to proportionally
scale up and down the base case incidence ratés mwahintaining the trend for decreasing
incidence by longer duration of ART. These analys#only account for uncertainty in the
parameter estimates, but also model the incre@setbr TB disease among the heaviest
drinkers. We explored a wide range for the TB C&Rimulate excellent treatment retention and
effectiveness on one extreme, and high defauls @tg@oor treatment effectiveness as may be
seen with MDR TB cases on the other extreme. BofTB mortality, we applied a multiplier to
proportionally scale-up base case background nitgrtates to simulate higher mortality at
lower CD4 counts. We also assessed parameter®iofal TB relapse after TB disease
treatment completion, and varied IPT effectivertessmulate both poor medication compliance

and decreased effectiveness for the preventiosooiiazid resistant TB.

10
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We constructed tornado diagrams from the one-wagitety analyses for each country
to evaluate the impact of model parameters onith@xpectancy outcome. For parameters that
demonstrated high impact, we performed severaltagp-sensitivity analyses. We utilized
threshold sensitivity analyses around the IPT fox@ssumptions to determine the maximum

toxicity levels allowable that would favor IPT iah setting.

Lastly, we conducted probabilistic sensitivity ars@s to characterize uncertainty in the
simulation results (see supplement Table 2). Weleyed the beta distribution to generate
probability density functions around each prob#abijliarameter, based on the counts of events
from observational studies. For baseline age aadltination of IPT effect, we assumed a normal
distribution of all values specified in the rangsted for deterministic sensitivity analyses. For
the multiplier variables used to vary TB incidenié®€l toxicity over time, and background non-

TB mortality outlined above, we applied a uniformtdbution.

RESULTS

Base Case

The strategy of six months of IPT+ART (IPT6) exteddife expectancy over both ART
alone and 36 months of IPT+ ART (IPT36) in Indial&ganda, but neither IPT strategy
improved life expectancy in Brazil over ART alori@ble 2). In India, IPT6 extended life
expectancy by 0.5 years, IPT36 by 0.3 years. IRO6¢ed TB incidence from 801 TB cases per
1000 persons to 706 cases per 1000 persons, atis dgal2 per 1000 persons, whereas IPT36
further reduced TB incidence to 665 cases per p@dfons, and deaths by 17 per 1000 persons.

In Uganda, IPT6 extended life expectancy 0.1 ybay®nd ART alone, whereas IPT36 reduced

11



236  life expectancy 0.2 years compared to ART alon&6IfRRduced TB cases by 82 per 1000

237 persons, and TB deaths by 10 per 1000 persons. addiE extended life expectancy in Brazil
238 by 0.1 years compared to IPT6, and 0.5 years caedpgarlPT36. The cumulative cases of TB
239  decreased from 259 cases per 1000 persons on ARIOton IPT6, and 193 on IPT36, with 6-8
240 additional TB fatalities per 1000 persons on ARdnal. In all countries, IPT6 resulted in Grade
241 3/4 toxicity in 158-160 per 1000 persons treatetth Bitoxicity deaths per 1000 persons.

242  Between 406-415 persons per 1000 treated develBpade 3/4 toxicity in the IPT36 arm with
243  20-21 deaths per 1000 treated.

244

245  Deterministic Sensitivity Analyses

246 One-way sensitivity analyses of input parameteessaown in Figure 1 and in the

247  supplement (supplement Figures 2 — 8). Parameiérdive greatest impact on the risk-benefit
248  ratio of IPT varied by country, with monthly incigee of TB and monthly probability of TB

249  death consistently in the top four (supplement fégut, 5 and 9). Fatal and non-fatal IPT

250  toxicity were impactful parameters in Brazil anddoda, while duration of IPT effect

251  superseded fatal IPT toxicity in India. Toxicitycafatal toxicity attributable to alcohol was

252  between 50-55.6% (Table 2). The risk-benefit faddfeT6 in Brazil when Grade 3/4 IPT

253  toxicity was below 0.023, (base case estimate 0.8Z$ comparator 0.05), and favored IPT36
254  when toxicity decreased to 0.01 (Figure 1). Theghold probability of IPT toxicity in India that
255  shifted IPT6 to ART alone was 0.087 (three timeslihse case estimate), and 0.044 for IPT36 to

256  ART alone (1.5 times the base case).

12
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In Uganda, the strategy shifted against IPT6 to Alfohe at a toxicity threshold of
0.044, and against IPT36 to ART alone when thecttyxexceeded 0.02.

The benefit of IPT6 exceeded the risk when théglodity of fatal toxicity was less than
0.04 in Brazil, 0.13 in India, and 0.07 in Uganbdade case 0.05 in all countries) (supplement
Figure 6). The probabilities of fatal toxicity raced to shift the results against IPT36 were 0.02
in Brazil, 0.07 in India, and 0.04 in Uganda. Vayithe effectiveness of IPT up to 100% did not
change the preferred strategy of ART alone in Bré¥¢hen the effectiveness of IPT was below
37% in India, the preferred strategy shifted frd? 36 to no IPT, but the minimal level of
effectiveness of IPT needed to shift from favordRd6 to no IPT was 4%. In Uganda, the
preferred strategy was ART alone if IPT effectivenwas below 49.4% (supplement Figure 7).

Two-way sensitivity analyses of the monthly proligbof TB death and the incidence of
TB during the first three months of ART found timéeirsection of base case values favored no
IPT in Brazil with a narrow margin—small increased B mortality or TB incidence shifted the
strategy to IPT6. IPT6 was clearly favored in Indiad while still favored in Uganda, the
margin was narrower (Figure 2). These trends getbia two-way sensitivity analyses of the
probability of developing IPT toxicity and the ideince of TB disease during the first 3 months
of ART (Supplement Figure 10). The intersectiompoif base case values for each parameter
favored IPT6 in India and Uganda, whereas ART atiorainated the strategies in Brazil.
However, for the heaviest drinkers, with up to éhtienes greater risk of developing TB disease,
the results favored IPT6 when IPT toxicity was apvtice that of the base case estimate. IPT36
was preferred only with increased risk for TB dsealong with reduced IPT toxicity, scenarios

less likely among the heaviest drinkers.

13



279  Probabilistic Sensitivity Analyses

280 In Brazil, ART alone remained dominant in 51.5%swhulations, while IPT6 was

281  selected 41.1% of the time and IPT36 7.4% (Figu@n8 supplement Table 3). Strategy

282  selection was less robust to uncertainly in Indita WP T6 selected 47.5%, IPT36 27.9%, and
283  ART alone 24.6% of the time. In Uganda, ART aldoeninated 44.4% of simulations, while

284  the strategy favored IPT6 in 43.2% and IPT36 iM%2of simulations.

285

286 DISCUSSION

287 In this simulation model, the benefits of a six-riilooourse of IPT at initiation of ART

288 among heavy drinking PLHIV compared to ART alonénaighed the risks in high TB/HIV

289  prevalence settings, as seen in India and Ugardarisk-benefit of IPT was less in Brazil

290 where TB incidence is lower. Overall, the 36-moctlarse of IPT reduced the cumulative

291 incidence of TB disease and death compared taxkhmanth course of IPT and ART alone in
292  all simulated countries; however, the increaseexas IPT toxicity and deaths that accumulated
293  over the 36-month course negated its benefits lkffmn six-month comparison. The uncertainty
294  in strategy selection seen in probabilistic sevisjtanalyses, particularly in Uganda, highlight
295 the need to better characterize IPT toxicity inMyedrinkers.

296 Global TB and HIV guidelines currently do not reti¢he differential impact of IPT in

297  varying country settings that we report. Under ¢oods of high TB incidence, such as in India
298 and Uganda, IPT toxicity thresholds favoring IPT&&much higher than our most conservative
299  estimates. These sensitivity analyses also suppatrtPT benefits are likely to outweigh the

300 increased toxicity risk among heavy drinkers wibm@omitant viral hepatitis co-infection in

14
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high prevalence TB settings. In contrast, data fBrawil showed that in a country with lower
TB incidence the risk of IPT exceeded the benefiess the true toxicity rate of IPT is 21% less
than our base case estimate. The heterogeneitypsé@aen countries suggests that having a
single global guideline for IPT among HIV-infectddnkers in resource-limited countries is not
optimal.

Though we found that empiric IPT extended life estpecy in many settings, it is clear
that strategies to minimize IPT-related morbiditglanortality among drinkers are important for
real-world implementation. Instructing patientsstop IPT should symptoms of appetite loss,
malaise, or jaundice develop can help prevent iefalure and death. Further risk mitigation
with liver enzyme monitoring may also prompt distionation of therapy prior to symptom
development and irreversible hepatotoxicity. Unfagtely, in settings where IPT is most
beneficial, liver enzyme monitoring is often noa$éle. However, close to patient diagnostics
for liver enzyme monitoring are in development, amaly make monitoring possible in some
settings'® Another strategy is to better understand the bgesreity of toxicity risk among
drinkers, which clinical or alcohol use charactérsare associated with complications, and
identify those who could be safely treated.

We note limitations to this analysis. Few studeedate report IPT toxicity stratified by
alcohol consumption, and only one among PLHX/**Thus, this parameter has the most
uncertainty, as it was derived from a combinatibtrial data and prospective cohort data. The
base case estimates may in fact double count foe sdcohol use as the TEMPRANO trial did
not explicitly exclude those who consume alcohot] the general population toxicity risk may

also overestimate as it is not HIV specific andsdoet exclude drinkers.

15
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We employed sensitivity analyses to account folewaimty in the estimates, and we
present toxicity thresholds for whether IPT is fiewbin each setting.

Second, we included all HIV-infected drinkers, adi not investigate providing IPT
only for those who have a positive tuberculin dkist (TST), where the benefits of IPT appear to
be the greatestHowever, TST is not currently part of the WHO @aride’ and often not
available in resource-limited settings with high B&den. Where TB incidence and mortality
are lower, screening strategies for latent TB ibeclike TST are likely effective to target and
treat only those who are infected and decreasecessary exposure to IPT toxicity. We also did
not simulate TB reinfection or transmission, megronr model is conservative in that it does
not incorporate the indirect benefit of avertedtf@ismission. Furthermore, this model strictly
evaluated life years gained, cases of TB reducedidaaths avoided. It did not include utility
measures such as health-related quality of life Gdmparisons thus did not capture the benefits
of improved quality of life among those who avoil @isease, or the potential decrease in
quality of life associated with taking daily medioas (i.e. for six or 36 months). Lastly, we did
not investigate newer regimens, such as 12 weealdgglof rifapentine plus IPT, which have
shown promising safety, efficacy, and adherencalt=¥ but are not yet approved for use in
developing countries.

Our findings suggest IPT benefits for PLHIV who Yigaconsume alcohol outweigh the
potential risks of increased drug toxicity where ifiBidence and mortality are high, and among
those with increased TB disease risk. For countigslower TB incidence, like Brazil, IPT
toxicity must be lower than our estimates for tleedfits to exceed the risks. These results

highlight the need for more nuanced recommendatani®T stratified by TB incidence and/or
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TB mortality such that countries can implementpbécy most applicable to the epidemiology

of TB within their borders as opposed to a glob®-size-fits-all guideline. Furthermore, there

is a clear need for prospective studies of IPTdibpxamong PLHIV who consume aleohol. Such

data could inform strategies to increase the safidijle for those at the highest toxicity risk,

instead of current recommendations to withhold beia¢ therapy from a substantial proportion

of those in greatest need.
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480 FIGURE LEGENDS

481 Figure 1. One-way sensitivity analyses of the thresholdbphility of isoniazid preventive
482  therapy (IPT) toxicity at the initiation of antireviral therapy (ART) compared to the base case
483  estimate and American Thoracic Society (ATS) edtn@anong people with HIV infection who
484  heavily consume alcohol in a) Brazil b) India andUganda.

485

486  Figure 2. Two-way sensitivity analyses of the monthly prioitity of death from tuberculosis

487  (TB) disease and monthly TB disease incidence §@0 people during the first 3 months of
488  ART among people with HIV infection who heaviliyrsume alcohol in a) Brazil b) India and
489  c) Uganda.

490

491  Figure 3. Histograms depicting strategy selection frequerf@ntiretroviral therapy (ART) plus
492  six-months of isoniazid preventive therapy (IPTRRplus 36-months of IPT, or ART alone
493  from probabilistic sensitivity analyses of a mosdhulating a cohort of people living with HIV

494  who heavily consume alcohol enrolling in care irBegzil b) India, and ¢) Uganda.
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Table 1. Model input parameters for a comparative analysis of the risks and benefits from

isoniazid preventive therapy (IPT) for either six or 36 months plus antiretroviral therapy (ART)

versus ART alone among people living with HIV who heavily consume alcohol. Ranges in

parenthesis were used for deterministic sensitivity analyses.

Model Parameter Brazil India Uganda Source(s)
(Range) (Range) (Range)
Proportion female 0.35 0.40 0.66 2123
(0.20-0.55) (0.27-0.60) (0.45-0.70)
Baseline Age (years) 33.0 33.0 33.3 24-26
(25-42) (27-40) (20-40)
Monthly incidence of TB per
1000 persons stratified by
duration of ART
= 0-3 months of ART 9.94 59.7 20.4 22628
= 3-6 months of ART 5.00 30.0 10.3
* 6-12 months of ART 2.31 13.9 4.75
=  12-24 months of ART 0.86 5.13 1.76
= 24-36 months of ART 0.65 3.90 1.33
= > 36 months of ART 0.44 2.66 0.91
TB Case Fatality Ratio 13% 13% 13% 38,39
(4-25%) (4-25%) (4-25%)
Monthly Probability of Grade B
3 or 4 IPT toxicity
e 0-12 months IPT 0.029 0.029 0.029




e 13-24 months IPT

e 25-36 months IPT
Probability of Grade 3 or 4
IPT toxicity in Months 0-12 —
ATS Estimate
Probability of fatal IPT
toxicity among those with
Grade 3 or 4 toxicity
Duration IPT effect (months)

* 6 month course IPT

» 36 month course IPT

IPT Effectiveness

TB = Tuberculosis; ATS = American Thoracic Society

0.011

0.002

0.05

0.05

(0-0.23)

(0-120)
12
42
0.9

(0-1)

0.011

0.002

0.05

0.05

(0 - 0.23)

(0-120)
12
42
0.9

(0-1)

0.011

0.002

0.05 2.10

0.05 6,12,33

(0 - 0.23)

(0-120) 537
12
42
0.9 3

(0-1)



Table 2. Base case projected outcomes by country—Brazil, India, Uganda— for an analysis of the risks and benefits from isoniazid

preventive therapy (IPT) for either six (IPT 6) or 36 months (IPT 36) plus antiretroviral therapy (ART) versus ART alone among

people living with HIV who heavily consume alcohol. The 95% confidence ranges (95% CR) are presented from probabilistic

sensitivity analyses.

Life Toxicity Alcohol Toxicity Alcohol TB Cases per TB Deaths
Expectancy Per 1000 Attributable Deaths per Attributable 1000 persons  per 1000
(Years)* Persons Tox. per 1000 1000 persons  Tox. Deaths (95% CR) persons
(95% CR) (95% CR)  Persons (95% CR) per 1000 (95% CR)

BRAZIL

IPT 6+ART | 42.8 160 89 8 4 209 26
(35.1-51.6) (90-290) (0-30) (110-312) (8-58)

IPT 36+ART | 42.4 415 213 21 11 193 24
(34.6-51.1) (250-650) (0-69) (99-293) (11-61)

ART 42.9 0 0 0 0 259 32
(35.2-51.5) (142-374) (21-78)

INDIA

IPT 6+ART | 38.1 158 88 8 4 706 86
(31.7-46.85) (89-291) (0-28) (487-841) (12-210




IPT 36+ART | 37.9 406 209 20
(31.6-46.4) (253-638) (0-68)

ART 37.6 0 0 0
(30.9-46.9)

UGANDA

IPT 6+ART | 36.5 160 89 8
(27.4-47.7) (93-288) (0-32)

IPT 36+ART | 36.2 412 212 21
(26.9-47.3) (437-652) (1:58)

ART 36.4 0 0 0
(27.5-47.6)

10

11

665
(453-809)
801

(594-908)

336
(194-503)
308
(172-468)
418

(248-577)

81
(10-198)
08

(17-243)

41
(7-97)
38
(10-93)
51

(10-122)

*Years of life expectancy after entry into the simulation; Tox. = Toxicity; TB = Tuberculosis; ART = anti-retroviral therapy; IPT =

isoniazid preventive therapy
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