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ABSTRACT  72 

People living with HIV (PLHIV) are at high risk for TB, and TB is a major cause of 73 

death in PLHIV. Preventing TB in PLHIV is therefore a key priority. Early initiation 74 

of antiretroviral therapy (ART) in asymptomatic PLHIV has a potent TB preventive 75 

effect, with even more benefits in those with advanced immunodeficiency. Applying 76 

the most recent WHO recommendations that all PLHIV initiate ART regardless of 77 

clinical stage or CD4 cell count could provide a large TB preventive benefit at the 78 

population level in high HIV-prevalence settings. Preventive therapy can treat TB 79 

infection and prevent new infections during the course of treatment. It is now 80 

established that isoniazid preventive therapy (IPT) combined with ART amongst 81 

PLHIV significantly reduces the risk of TB and decreases mortality compared with 82 

ART alone, and therefore has huge potential benefits for millions.  However, despite 83 

the evidence, this intervention is not implemented in most low-income countries with 84 

high burdens of HIV-associated TB. HIV and TB programme commitment, 85 

integration of services, proper screening procedures for excluding active TB, reliable 86 

drug supplies, patient-centred support to ensure adherence and well-organized follow-87 

up and monitoring that includes drug safety are needed for successful implementation 88 

of IPT, and these would also be needed for future shorter preventive regimens. A 89 

holistic approach to TB prevention in PLHIV should also include other important 90 

preventive measures such as detection and treatment of active TB particularly among 91 

contacts of PLHIV and TB infection control measures in health facilities, homes of 92 

index patients and congregate settings.   93 

 94 

95 
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 96 

Introduction 97 

Since the emergence of the HIV/AIDS epidemic in the 1980s, infection with 98 

the human immunodeficiency virus (HIV) has remained the most important risk factor 99 

for the development of tuberculosis (TB). HIV targets the host cell-mediated immune 100 

response to Mycobacterium tuberculosis (MTB).
1
 The resulting immunosuppression 101 

increases the risk of reactivation of TB infection,
2
 as well as the risk of rapid 102 

progression of a recently acquired TB infection.
3
 Without treatment, people living 103 

with HIV (PLHIV) and with MTB infection have an annual risk of developing TB of 104 

approximately 10% per year compared to an estimated 10% lifelong risk in non HIV-105 

infected individuals.
4,5

 Both mechanisms (reactivation and new infection) lead to an 106 

increase in TB incidence among PLHIV as well as increased MTB transmission in the 107 

community.  108 

One third of PLHIV with TB die annually.
6
 The reasons include: i) failure to 109 

suspect or diagnose TB,
7
 ii) delays and challenges in diagnosing TB due to 110 

immunodeficiency-related presentations with smear-negative pulmonary disease or 111 

extra-pulmonary /disseminated disease,
8,9

 iii) non-provision or delayed treatment with 112 

antiretroviral therapy (ART) and cotrimoxazole preventive therapy in co-infected TB 113 

patients, and iv) missed opportunities to prevent TB in PLHIV.  114 

The epidemiological impact of this deadly association remains high. In 2016 115 

alone, over 1.0 million PLHIV worldwide were estimated to develop TB (10% of the 116 

total burden of incident TB), among whom 74% lived in Africa, and 374,000 PLHIV 117 

were estimated to have died from TB (22% of total TB deaths).
6
 The overall high 118 

mortality in HIV-associated TB and the generally inadequate medical and 119 

programmatic responses mean that it is far better to prevent TB than wait for it to 120 
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occur. TB prevention is now a vital component of the technical pillar of the World 121 

Health Organization (WHO) End TB Strategy.
6,10

 122 

In 2009, Aït-Khaled and colleagues discussed the important challenges and 123 

concerns regarding isoniazid preventive therapy (IPT).
11

 A recent review of barriers to 124 

IPT scale-up concluded that none should prove unsurmountable.
12

 Yet, despite the 125 

large consensus on the importance of TB prevention in PLHIV, worldwide 126 

implementation appears heterogeneous and mainly restricted to countries with better 127 

resources.
13

  128 

After the Union World Lung Health Conference in Mexico in 2018, a group of 129 

TB-HIV consultants at the International Union Against Tuberculosis and Lung 130 

Disease (The Union) discussed key interventions that can be implemented by national 131 

programmes to prevent TB among PLHIV in low income countries (LIC), based on 132 

their field experience. This paper offers a review of the most important therapeutic 133 

interventions: namely, ART (now recommended for all PLHIV regardless of their 134 

CD4 cell count or WHO clinical stage of disease
14

) and IPT (with updated WHO 135 

guidelines recently published
15

), focusing on the programmatic challenges and 136 

opportunities around their implementation and putting them in the context of other 137 

preventive interventions. 138 

 139 

The role of ART in TB prevention 140 

Does ART reduce the individual risk of TB in people living with HIV?  141 

ART is associated with rapid recovery of mycobacteria-specific immune 142 

responses resulting in increased capacity to limit mycobacterial growth.
16 

At the 143 

clinical level, this translates into a potent TB preventive effect and a reduction in 144 

individual risk of TB (Table 1).  145 
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A systematic review and meta-analysis from 2002 to 2011 showed that ART 146 

was associated with a 65% reduction in TB incidence across all baseline CD4 counts 147 

in PLHIV.
17

 Subsequent studies confirmed the preventive benefit of early ART 148 

initiated at higher CD4 cell counts, and also showed that delays in ART initiation can 149 

result in long-term immune dysfunction and persistent increased risk for TB.
18,19 

Two 150 

randomised controlled trials (RCTs) published in 2015 (INSIGHT START and 151 

TEMPRANO) further strengthened the evidence.
20,21  

The INSIGHT START trial 152 

showed that early ART initiation in asymptomatic HIV-positive patients with CD4 153 

counts > 500 cells/µL was associated with an almost 60% reduction in risk of death, 154 

serious AIDS-related events or serious non-AIDS-related events, including 155 

disseminated TB, compared with deferred initiation until the CD4 count had 156 

decreased to 350 cells/µL.
20 

The 2-by-2 factorial design TEMPRANO trial, conducted 157 

in Cote d’Ivoire, enrolled PLHIV with CD4 cell counts < 800 cells/µL and not 158 

meeting criteria for starting ART according to the WHO guidelines available at the 159 

time.
21

 Patients were randomised to one of four groups: deferred ART (starting ART 160 

according to the most recent WHO guideline criteria); deferred ART plus six-months 161 

isoniazid preventive therapy (IPT); early ART – (starting ART immediately); and 162 

early ART plus six-months IPT. Early ART was associated with a 44% lower risk of 163 

death or severe HIV-related illness, including TB, compared with deferred ART, with 164 

IPT adding significantly to the individual benefit.
21

  165 

 166 

Can ART reduce TB incidence at the programmatic level?  167 

At the programme level, despite PLHIV routinely initiating ART at low CD4 168 

counts especially in sub-Saharan Africa,
22

 decreases in TB notification rates have 169 

been observed in countries such as Malawi, Swaziland, Zimbabwe and Kenya where 170 
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ART coverage in the HIV-infected populations has reached a high level.
23 – 27 

171 

Significant declines in TB cases in Malawi and Swaziland were observed in patients 172 

with smear-negative pulmonary TB and in patients with recurrent TB, both of which 173 

are strongly associated with HIV. In Kenya and Malawi, declines in case notifications 174 

were also seen in HIV-negative TB, which might be due to overall decreases in HIV-175 

associated TB leading to reduced transmission of MTB in the community.
23,27

 It is 176 

plausible that part of the decrease in TB incidence observed since 2008 in countries 177 

mostly affected by the HIV epidemic could be attributable to the increase in ART 178 

coverage, as evidenced by the parallel decrease in HIV prevalence in notified TB 179 

cases in these countries.
6
   180 

This positive news from the programmatic front is supported by mathematical 181 

models predicting the enormous impact that immediate start of ART might have on 182 

TB prevention at the population level.
28 

The application of the 2016 WHO 183 

Consolidated Guidelines on the use of ART recommending that ART be offered to all 184 

PLHIV regardless of clinical stage or CD4 cell count
14

 opens the way for immediate 185 

initiation of therapy for all those infected. It is crucial then to diagnose HIV early and 186 

there are various initiatives now being implemented that facilitate this, including 187 

community-based HIV testing, self-testing and partner notification services. 188 

Randomised trials also point to better retention in care and decreased mortality in 189 

those initiating ART on the same day that HIV infection is diagnosed.
29

 These 190 

innovative approaches are likely to provide large public health benefits by reducing 191 

the incidence of TB and other HIV-related diseases as well as reducing HIV 192 

transmission from infected to non-infected individuals.
20, 21,30 

 Comprehensive and 193 

timely linkage of newly diagnosed PLHIV to HIV care and treatment is an essential 194 

pre-requisite, however, if these benefits are to be realised.
31 

 195 
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 196 

Can ART alone optimally prevent TB? 197 

While these data on ART in preventing TB are encouraging, ART alone does not 198 

do the job adequately. Long-term recovery of TB-specific immune function is 199 

incomplete on ART.
16 

In the clinic, the TB preventive effects of ART increase with 200 

length of time on therapy and with ART-induced immune recovery, but the risk of TB 201 

never decreases to levels seen in patients without HIV infection in the same 202 

community.
32 

Optimization of TB prevention therefore requires additional 203 

interventions. 204 

 205 

The role of treatment for TB infection 206 

Until recently, IPT has been the most widely used treatment for the prevention of 207 

TB. It is an intervention which is immediately appealing for controlling an infectious 208 

disease such as TB. It is capable of eliminating MTB from the body by treating latent 209 

TB infection (LTBI) and may additionally prevent new infections during the course of 210 

treatment. 211 

 212 

1. Did IPT reduce the individual risk of TB in the pre-ART era? 213 

There have been three systematic reviews of the benefit of IPT in preventing TB 214 

in PLHIV, largely of studies from the pre-ART era.
33-35

 The last review, published in 215 

2010 (Table 2), suggested that IPT at a daily dose of 300 mg for 6 months reduced 216 

the overall risk of TB by 33%, with the protective effect increased to 64% when 217 

targeted at individuals with a positive tuberculin skin test (TST).
35

 Because of no 218 

demonstrable reduction in TB incidence or mortality when IPT was given to PLHIV 219 
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whose TST was negative, TST before IPT was considered an essential component of 220 

this policy.  221 

However, the challenge of obtaining and storing tuberculin, then performing, 222 

reading and interpreting the skin tests which may be falsely negative in anergic 223 

PLHIV and finally implementing this screening in the context of busy HIV clinics 224 

was one of the important limiting factors responsible for poor implementation of IPT 225 

as recommended by the WHO and the joint United Nations Programme on HIV and 226 

AIDS (UNAIDS) in 1998.
36 

227 

 228 

2. What is the expected benefit of IPT in the ART era?  229 

In the current situation where ART is recommended for all PLHIV regardless of 230 

the level of immunity,
14 

the important question is whether or not IPT provides 231 

additional benefit to ART. Several recent studies highlighted in Table 2 confirm an 232 

affirmative response, further strengthened by observational data from Botswana,
37, 38

 233 

Brazil,
39 

South Africa,
40

 and Ethiopia 
41 

showing lower incidence rates of TB in those 234 

on ART plus IPT compared with those on ART alone (Table 3).  235 

Two major RCTs provide strong evidence for the additional benefit of IPT. The 236 

first, conducted in South Africa, showed that IPT given for 12 months to PLHIV on 237 

ART significantly reduced the risk of active TB by 37%, with the greatest benefit 238 

being observed in the first year.
42 

The effect of IPT was not significantly different 239 

according to whether patients had a positive or a negative TST or interferon-gamma 240 

release assay (IGRA). The second (TEMPRANO study) showed that 6 months of IPT 241 

given in addition to ART resulted in a 35% reduction in HIV-related death or severe 242 

illness, of which 42% was due to TB, at whatever CD4 cell count ART was 243 

initiated.
21 

 244 

Page 11 of 38



For Review Only

 

11 

 

11

Long-term follow-up of patients enrolled in TEMPRANO showed that 6 months 245 

of IPT resulted in a 37% reduction in death that was independent of ART over an 246 

average of 4.9 years of follow-up.
43 

This evidence from Cote d’Ivoire on reduced 247 

mortality with IPT was also confirmed in two previous studies –an observational 248 

design in South Africa and a stepped wedge, cluster-randomised design in Brazil.
44,45

 
 

249 

In summary, ART plus IPT is more effective than ART alone in reducing 250 

mortality as the addition of IPT to ART further reduces the risk of TB in high TB 251 

endemic settings. Therefore, WHO now recommends that IPT should be given in 252 

combination with ART at the time HIV is diagnosed.
14  

253 

 254 

3. Which PLHIV benefit more from IPT in the ART era?  255 

The South African and TEMPRANO long-term follow-up studies showed that the 256 

benefits of IPT in reducing TB risk and mortality also occurred in patients with 257 

negative TST or IGRA results, but to a lesser extent.
42,43  

Because of this demonstrated 258 

benefit and given the difficulties and obstacles that TST poses for IPT scale-up, WHO 259 

revised guidelines in 2011 and again in 2018 recommending that IPT should be given 260 

to PLHIV with an unknown or positive TST who are unlikely to have active TB in 261 

resource-constrained settings.
15

  262 

However, giving IPT to all PLHIV without prior TST or IGRA will result in an 263 

impact at the population level that will differ according to the level of TB 264 

transmission in the country. The impact is likely to be greater in high TB transmission 265 

settings, but lower in settings with moderate to low risk of TB infection because the 266 

number of PLHIV with prior TB infection will be fewer. WHO recommends that 267 

PLHIV be screened for LTBI, if resources permit, since those with a positive TST 268 
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benefit more from preventive therapy,
15

 and this is the standard approach in most 269 

high-income countries.
46 

270 

 
271 

 272 

4. What is the role of IPT in children? 273 

The evidence of benefit of preventive therapy for all children living with HIV is 274 

not as clear as with adults. While an early study in a high TB endemic setting in the 275 

pre-ART era found that IPT improved early survival and reduced TB incidence in 276 

children,
47

 recent systematic reviews found no benefit of IPT in reducing TB 277 

incidence and no additional benefit when isoniazid was given to children on 278 

ART.
48,49

. As the prevalence of TB infection among children in close contact with a 279 

TB case is high and as children living with HIV are at high risk of developing TB 280 

disease following infection, IPT is always recommended for children living with HIV 281 

of any age who are TB contacts provided they do not have active TB.
15,50 

By contrast, 282 

young children who are not TB contacts have a low probability of being infected by 283 

MTB – for example, this is less than 5% in children under 5 years of age where the 284 

annual risk of TB infection is <1%, a situation observed in several LIC.
51

  285 

While WHO recommends that all adults and adolescents living with HIV receive 286 

preventive therapy, in children living with HIV who are considered unlikely to have 287 

TB disease, there is a strong recommendation for 6 months of IPT for those aged ≥12 288 

months only if living in settings with a high TB prevalence and for infants (<12 289 

months) only if they are in contact with a case of TB.
15

 
 

290 

 291 

5. For how long should IPT be given?  292 
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The WHO recommends that the duration of IPT be at least 6 months with 36 293 

months (as a surrogate for life-long treatment) conditionally recommended in areas 294 

with high TB incidence and transmission.
15 

The question of how long to give IPT is 295 

context-specific. The TEMPRANO study in Cote d’Ivoire, West Africa, where TB 296 

incidence rates are estimated at about 160 per 100,000 people,
6
 suggested that 6-297 

months IPT + ART has a durable effect on mortality for almost five years, 298 

presumably by combining the two complementary mechanisms of IPT (curing LTBI 299 

and preventing new infections during the course of the treatment) and ART (leading 300 

to immune recovery that decreases the risk of both new TB infection and  301 

reactivation).
21, 43 

  302 

In high TB exposure environments, such as Botswana and South Africa where 303 

incidence rates are estimated to be about 350 and 830 per 100,000 respectively,
6 

six 304 

months of IPT may be insufficient. In Botswana, 36 months of IPT given to PLHIV, 305 

who were mostly on ART, reduced TB incidence by 43% compared with 6 months of 306 

IPT.
37 

However, after cessation of IPT, TB incidence rebounded even in the presence 307 

of ART.
38

 This suggests that in settings with a high TB burden and transmission, 308 

continuous IPT probably acts not only to cure LTBI but also to prevent new 309 

infections.
52

 In high transmission settings, continuous IPT may therefore be 310 

necessary. A systematic review and meta-analysis suggests that in high TB and HIV 311 

prevalence settings, continuous IPT in PLHIV for at least 36 months is beneficial and 312 

probably outweighs the risk of increased adverse effects as compared with IPT for 6 313 

months.
53 

Based on the available evidence, this recommendation is now endorsed by 314 

the WHO in the 2018 guidelines.
15 

Thus, the choice of regimen duration should be 315 

based on the epidemiological situation, with long duration of IPT to be considered for 316 

countries with high TB transmission, such as in Southern and Eastern Africa, while 317 
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the 6-month regimen could be considered for other low and medium prevalence 318 

countries.  319 

 320 

6. What are the conditions to consider for the programmatic 321 

implementation of IPT in the context of ART?   322 

 As with any public health strategy, programmatic implementation of IPT 323 

needs to meet acceptable conditions to guarantee effectiveness while limiting 324 

potential risks and simultaneously considering resource constraints. First, the level of 325 

TB transmission in the country should be assessed to determine the required duration 326 

of IPT, the expected benefit to PLHIV if given without prior testing for TB infection, 327 

and the respective benefits if given to adults and to children. Second, the expected 328 

impact at a population level may be estimated by considering the prevalence of HIV 329 

infection together with the level of TB transmission in the community. Third, 330 

activities that are necessary to adequately apply the strategy must be considered and 331 

resources required to conduct them should be evaluated. All these steps involve both 332 

national HIV-AIDS and TB programmes: HIV programmes will be the implementers, 333 

as management of PLHIV is mainly conducted in HIV clinics, and TB programmes 334 

will play a crucial role in supporting the activity. Guidance for this evaluation is 335 

proposed and presented in Table 4. 336 

 337 

 7. How should programmes organize the initiation of IPT? 338 

A crucial principle is that IPT must not be given to PLHIV who may have 339 

active TB, and IPT must be discontinued in any PLHIV who develops symptoms and 340 

signs of active TB. If active TB is unrecognized, there is not only a risk of delayed 341 

diagnosis and death for the patient, but also a risk of promoting isoniazid-resistant 342 
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disease which may be more difficult to treat, is associated with worse treatment 343 

outcomes,
54

 and may be transmitted to others. A systematic review in the pre-ART era 344 

assessing the effect of IPT on the risk for isoniazid-resistant TB reported a summary 345 

relative risk of 1.45 (95% confidence interval 0.85 – 2.47).
55

 While this result did not 346 

reach statistical significance, an increased risk for isoniazid-resistant TB after use of 347 

IPT could not be excluded. In a more recent study, the prevalence of isoniazid-348 

resistance in patients diagnosed with TB during or after IPT was 16%.
56

 In Botswana, 349 

after IPT implementation at the national level the overall prevalence of isoniazid-350 

resistance increased from 1.7% in 1995 to 7.6% in 2007-2008.
57

 Based on these 351 

observations, it is critical that i) active TB is excluded before starting IPT and ii) TB 352 

is diagnosed during IPT.  353 

Symptomatic PLHIV who initiate ART may present with a constellation of 354 

weight loss, fever, night sweats and respiratory symptoms, due either to HIV-related 355 

disease or HIV-associated TB. Making the correct diagnosis is both difficult and 356 

prone to error.
58

 Simple and clear diagnostic procedures accompanied by adequate 357 

training and supervision are needed, particularly since staff at HIV clinics are usually 358 

not fully trained to diagnose TB. The use of Xpert® MTB/RIF should be encouraged 359 

because of its increased sensitivity compared with sputum smear microscopy.
59 

This is 360 

especially the case for immunosuppressed patients who present with non-specific 361 

symptoms of disseminated disease in whom the sputum smears can be negative and 362 

chest radiography normal. However, it is essential that there is stable and regular 363 

electricity, adequate maintenance, uninterrupted supplies of cartridges and close 364 

monitoring of the screening activities by the TB programme in order to ensure the 365 

effectiveness and added value of this tool.
60

 366 
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The costs and organizational problems associated with chest x-ray led to the 367 

abandonment of this diagnostic modality in providing IPT in Botswana,
61 

and the 368 

systematic use of chest x-ray is currently not considered mandatory in resource-369 

limited settings with high HIV prevalence.
15

 However, if resources permit it is worth 370 

considering. Indeed, WHO states that the combination of absence of any chest x-ray 371 

abnormality and absence of symptoms suggestive of TB offers the highest sensitivity 372 

and negative predictive value for ruling out TB.
62

  373 

Given these screening and diagnostic challenges, a prudent course of action is 374 

to initiate ART and wait for the patient to stabilise and gain weight before starting IPT 375 

so that patients with undiagnosed prevalent TB are not mistakenly placed on isoniazid 376 

monotherapy. In the TEMPRANO study during a one-month waiting period before 377 

initiating IPT, 1.6% of participants were diagnosed with active TB,
63

 and in another 378 

operational study amongst PLHIV starting ART in Malawi, TB was diagnosed 379 

between 20-50 days after enrolment in about 10% of those with TB.
64

 An intermediate 380 

waiting period of up to 3 months after ART initiation, during which PLHIV are under 381 

close surveillance would thus be sensible in the routine setting.  382 

While in theory, asymptomatic PLHIV could be safely started on IPT much 383 

earlier, a fixed waiting period would enable standardization across programmes and 384 

would allow for the early “unmasking” of TB from immune reconstitution 385 

inflammatory disease during the first few months of ART.
65,66

 Starting PLHIV on IPT 386 

who are stable and asymptomatic allows for easier monitoring during ART follow-up. 387 

Any individual who develops new symptoms or signs or starts to lose weight must be 388 

suspected as having TB. IPT must be stopped and the patient investigated for TB and 389 

other HIV-related disease. 390 

 391 
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8. How should Programmes ensure safety and adherence?   392 

The most serious adverse event is isoniazid-induced hepatitis, which if 393 

unrecognised and unattended can lead to acute liver failure and death. The estimated 394 

rate of symptomatic isoniazid-related hepatitis can range from one to three per 1,000 395 

persons, with established risk factors being increasing age, pre-existing liver disease, 396 

chronic hepatitis C infection, concomitant use of other hepatotoxic medications such 397 

as ART non-nucleoside reverse transcriptase inhibitors and regular alcohol 398 

consumption.
67

 In the Botswana studies, isoniazid-induced hepatitis was the main 399 

adverse effect, occurring in about 1% of patients and usually during the first nine 400 

months of treatment.
37,38  

401 

Given the absence of laboratory monitoring in most decentralised ART 402 

programmes, the approach should be to exclude anyone at higher risk of hepatitis 403 

(older people and those with a known history of liver disease or alcohol abuse). 404 

Patients and health care workers must all be educated about the importance of 405 

stopping IPT in the event of nausea, vomiting, confusion or jaundice with immediate 406 

reporting to a health facility for assessment. Isoniazid may also cause peripheral 407 

neuropathy although the addition of vitamin B 6 (pyridoxine) may provide some 408 

protection.
15 

409 

An important prerequisite, frequently overlooked, is that a safe, secure and 410 

robust supply of isoniazid is ensured: drug shortages were the commonest reason for 411 

discontinuing IPT in an Ethiopian community-based study.
68

 Adherence to medication 412 

is then critical for ensuring effectiveness of IPT, and it is well recognized that 413 

adherence to preventive treatment is more difficult to achieve than adherence to 414 

curative therapy. Many studies on IPT among PLHIV have reported low rates of 415 

treatment completion (e.g., 53% in Uganda in the pre-ART era and 64% in Ethiopia 416 
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more recently),
69,70

 and completion rates under programmatic rather than study 417 

conditions are likely to be even lower. PLHIV already receive a high number of pills. 418 

Thus, it is crucial to deliver proper information about the action of the drug, potential 419 

side effects and the benefits of taking the full course of treatment. Programmes 420 

implementing IPT should therefore ensure that health care workers are adequately 421 

trained on how to educate patients, to follow-up the treatment, and to monitor and 422 

manage any adverse events as well as completion or discontinuation of therapy. This 423 

will require strong collaboration between HIV and TB programmes. 424 

 425 

9. Should other treatment regimens to prevent TB be considered?  426 

WHO has recently recommended alternative options to IPT for TB preventive 427 

therapy in high TB incidence countries that include i) rifampicin and isoniazid daily 428 

for 3 months (3HR) in children and adolescents aged<15 years and ii) rifapentine and 429 

isoniazid weekly for 3 months (3HP) for both adults and children.
15

  430 

The 3HR regimen has demonstrated at least equivalent effectiveness, better 431 

adherence and fewer side effects than IPT (or 6H) among children, and its application 432 

is facilitated by the availability of dispersible paediatric fixed-dose formulations 433 

offering the right drug dosage.
71

 Much attention has been paid to weekly 3HP, which 434 

appears to be effective in low- and high-incidence TB settings and is associated with 435 

less hepatotoxicity and higher treatment completion rates than daily IPT given for at 436 

least 6 months.
72-77

 In addition, a recently completed trial showed non-inferiority of 437 

one month of daily isoniazid and rifapentine (1HP) compared with 9 months of IPT.
78

   438 

The problem with using rifamycin-containing regimens such as RH or HP in 439 

PLHIV is the potential for drug-drug interactions with ART. Based on recent 440 

evidence, rifamycins can be used effectively with efavirenz at 600 mg daily, but may 441 
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be problematic for PLHIV on ART regimens that include efavirenz 400 mg daily, 442 

protease inhibitors or dolutegravir (an integrase inhibitor) for first-line therapy.
79 

443 

Nonetheless, these shorter regimens of one to three months make these potentially 444 

useful TB preventive therapy options for PLHIV in resource-limited settings in the 445 

future, provided the costs of rifapentine can be reduced. Shorter regimens could also 446 

encourage countries to pursue the necessary TB preventive approaches. Despite their 447 

inherent advantages for patients, physicians and programs, however, shorter regimens 448 

will not completely offset the challenges for programmatic implementation, and a 449 

coordinated network and strengthening of programmes will still be needed. In the near 450 

foreseeable future, both IPT and shorter regimens will probably co-exist in national 451 

policies of preventive therapy. 452 

 453 

Other measures for preventing TB in PLHIV  454 

Other interventions are capable of contributing significantly to TB prevention 455 

in PLHIV. Early detection and treatment of active TB among contacts of PLHIV is 456 

important.
80

 PLHIV should thus be informed about the necessity to report on 457 

signs/symptoms of TB in their close contacts, and HIV clinic staff should be trained 458 

to regularly monitor and link such persons to TB diagnosis, treatment and contact 459 

investigation.   460 

Infection control is likely to play an important role, particularly in high HIV 461 

prevalence areas where PLHIV comprise a large proportion of hospital admissions 462 

and out-patient consultations and where the presence of patients with unrecognized 463 

TB can result in intense TB transmission.
81-83

 Given the global rise in drug-resistant 464 

TB and the greater mortality observed in those co-infected with HIV,
84,85

 preventive 465 

interventions assume even greater importance. They should be given high priority in 466 
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health facilities, as well as in other high TB transmission settings such as homes of 467 

index patients, prisons or refugee camps.
86 

468 

The TB and HIV-associated TB epidemic, however, will only be ended if the 469 

other important social and behavioural determinants of the disease, such as poverty, 470 

overcrowding, undernutrition, migration, tobacco and alcohol abuse,
87

 are addressed 471 

in parallel with these clinical and programmatic interventions.  472 

 473 

Conclusion 474 

TB can be significantly reduced in PLHIV by ensuring that all persons at risk 475 

know their HIV status and those diagnosed with HIV infection are immediately 476 

initiated and sustained on effective ART. Because the effectiveness of IPT combined 477 

with early ART to prevent TB and reduce mortality is now well demonstrated,
88

 LIC 478 

must give serious thought to implementation and scale up.  479 

Strong collaboration between HIV and TB programmes will be necessary. 480 

Elements to consider for IPT implementation include i) the choice of treatment 481 

duration, ii) a clear and applicable procedure to exclude active TB before starting IPT 482 

using the best diagnostic tools that are available and including a three month waiting 483 

period before IPT initiation, iii) a robust drug supply so that there are no drug 484 

interruptions, iv) adequate patient support and well-organized patient follow-up to 485 

ensure safety and adherence, and v) proper monitoring of this activity. Shorter 486 

regimens are promising and may replace IPT in the future, although these will require 487 

the same organizational elements for effective implementation. Other practical 488 

interventions such as TB detection among close contacts and infection control should 489 

also be seriously addressed.  490 
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TB prevention in PLHIV has been a neglected part of TB control, and while it 491 

has huge potential benefit the challenges of implementation must be addressed. Yet, 492 

since countries with the highest prevalence of both HIV and TB infection are also 493 

those with the most under-funded programmes, additional resources will be needed. 494 
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Table 1: Key ART intervention studies with direct implications for preventing TB  767 

First Author / Study 

Name / Year of 

Publication  

 

Type of study and 

country 

Key findings 

Suthar AB  

(2012) 
17

 

Systematic review 

and  

meta-analysis 

Multiple countries 

 

ART was associated with a 65% reduction in TB incidence 

across all baseline CD4 counts in PLHIV. 

Grinsztejn B  

HPTN 052 

(2014) 
18

 

RCT 

Multiple countries  

 

Early ART (started at median CD4 count of 442 cells per 

uL) was associated with a 51% reduction of TB compared 

with deferred ART (started at median CD4 count of 230 

cells per uL).  

 

Collins SE  

CIPRA HT-001 

(2015) 
19

 

RCT 

Haiti 

Deferred ART (started at CD4 count < 200 cells /uL) was 

associated with higher TB risk (hazard ratio 2.41) compared 

with early ART (started between 200-350 cells per uL) 

during five years of follow-up.  

 

The INSIGHT 

START Study 

Group  

(2015) 20 

RCT 

Multiple countries 

Early ART start in asymptomatic HIV-positive patients with 

a CD4 count > 500 cells/µL was associated with a 57% 

reduction in any serious AIDS-related event (including TB), 

serious non-AIDS-related event or death from any cause 

compared with deferred ART (CD4 count < 350 cells per uL 

or the development of AIDS) 

 

TEMPRANO 

ANRS 12136 Study 

Group 

(2015) 
21

 

RCT 

Cote d’Ivoire 

Early ART (CD4 count <800 cells per uL and no WHO 

criteria for starting ART) was associated with a 44% lower 

risk of death or severe HIV-related illness, including TB, 

compared with deferred ART (ART started according to 

WHO criteria), with IPT adding significantly to the 

individual benefit 

 

 768 

AIDS: acquired immunodeficiency syndrome; ART: antiretroviral therapy; IPT: isoniazid preventive 769 
therapy; RCT: randomized controlled trial; PLHIV: people living with HIV; WHO: World Health 770 
Organization 771 

 772 

 773 

 774 

 775 

 776 

 777 

 778 

 779 

 780 

 781 
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Table 2: Key studies showing impact of IPT interventions in the pre-ART and ART era 782 

First Author / Study 

Name / Year of 

Publication 

 

Type of study and 

country 

Key findings 

IPT in the pre ART era 

 

   

Akolo C et al. / 

Cochrane Database 

Systematic Review 

(2010) 
35

 

Systematic review 

and meta-analysis 

Multiple countries 

IPT given at a daily dose of 300 mg for 6 months reduced 

the overall risk of TB by 32%. Protective effect increased 

to 62% when targeted at those with a positive tuberculin 

skin test (TST), and was only 11% and not significant 

among those with a negative TST 

 

IPT in the ART era (using both IPT and ART interventions)  

 

   

Golub JE / THRio 

(2007)
  39

 

Prospective cohort 

Brazil 

Concurrent use of ART and IPT (for 6 months) showed 

76% reduction in TB risk compared with no treatment  

 

Golub JE  

(2009)
  40

 

Prospective cohort 

South Africa 

Concurrent use of ART and IPT (for 6 months) showed 

89% reduction in TB risk compared with no treatment 

 

Samandari T  

(2011) 37 

RCT 

Botswana  

Concurrent use of ART and IPT (for 6 months or 36 

months) resulted in additive effects in reducing the risk of 

active TB 

 

Yirdaw K.  

(2014)  41 

Retrospective 

cohort 

Ethiopia 

 

Concurrent use of ART and IPT (for 6 month either 

simultaneously or with IPT after ART) showed 65% and 

78% reduction in TB risk compared with no treatment  

Rangaka MX  

(2014)  42 

RCT 

South Africa 

Concurrent use of ART and IPT (for 12 months) showed 

37% reduction in risk of TB, irrespective of TST or IGRA 

 

Charalambous S    

(2010)
  44

 

Prospective cohort 

South Africa  

Concurrent use of ART and IPT (for 6 months) showed 

49% reduction in risk of death after adjusting for key 

characteristics 

  

Durovni B / THRio 

(2013)
  45

 

Stepped wedge, 

cluster-

randomized trial 

Brazil 

 

IPT for 6 months showed 31% reduction in risk of TB or 

death after adjusting for key characteristics and use of 

ART 

  

The TEMPRANO 

ANRS 12136 Study 

Group  

(2015) 
21

 

RCT 

Cote d’Ivoire 

6-month IPT given in addition to ART resulted in a 35% 

reduction in HIV-related death or severe illness, of which 

42% was due to TB, at whatever CD4 cell count the ART 

was started. Reduction in TB incidence in IPT-treated vs 

non IPT-treated patients was only significant among those 

with a positive IGRA test. 

 

Badje A / TEMPRANO 

ANRS 12136  

(2017)  43 

RCT long-term 

follow up 

Cote d’Ivoire 

 

Concurrent use of ART and IPT (for 6 months) showed 

37% reduction in risk of death after adjusting for early or 

deferred ART and other key characteristics  

 783 

ART: antiretroviral therapy;  IGRA: interferon gamma release assay; IPT: isoniazid preventive 784 
therapy; RCT: randomized controlled trial; TST: tuberculin skin test  785 
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Table 3: TB incidence rates per 100 person years for people living with HIV on ART alone or 786 
on ART plus isoniazid preventive therapy (IPT) 787 

 788 

First Author / Study 

Name / Year of 

Publication 

 

Type of Study and 

Country 

Key Findings: 

TB incidence rate per 100 person-years (95% CI) 

  ART alone ART plus IPT 

 

Golub JE / THRio 

(2007)  39 

Prospective cohort 

Brazil 

1.9  

(1.7-2.2) 

 

0.8  

(0.4-1.5) 

Golub JE  

(2009)
  40

 

Prospective cohort 

South Africa 

4.6  

(3.4-6.2) 

 

1.1  

(0.02-7.6) 

Yirdaw K.  

(2014)
  41

 

Retrospective cohort 

Ethiopia 

 

0.74 
a 

 
0.36 

a 

Rangaka MX  

(2014)
  42

 

RCT 

South Africa 

3.6  

(2.8 – 4.7)  

 

2.3  

(1.6-3.1) 

 

 789 

a 95% Confidence intervals not provided 790 
TB = tuberculosis; HIV = human immunodeficiency virus; ART = antiretroviral therapy; IPT = 791 
isoniazid preventive therapy; 95% CI = 95% confidence intervals 792 
 793 
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Table 4: Issues to be considered by countries prior to the introduction of isoniazid preventive 820 

therapy alongside antiretroviral therapy as a national intervention policy  821 

 Question  Answer  Considerations, prerequisites and challenges 

 
1 What benefit 

for PLHIV 

will be 

expected?  

The benefit for PLHIV is 

expected to be highest in 

countries with the highest 

levels of TB transmission.  

Estimates of TB incidence rates can be used to evaluate TB 

transmission levels. Level is considered to be high if TB incidence rate 

is greater than 150 and very high if greater than 300 per 100 000.6  

 

In settings with high TB transmission, applying IPT to treat LTBI in 

PLHIV without prior screening is warranted.
15

 Screening with TST or 

IGRA* should be considered in lower TB transmission settings, but 

will necessitate considerable resources and organization.  

 

Provision of IPT to PLHIV who are contacts of patients with active TB 

and are not considered to have active TB is recommended without 

prior screening for LTBI whatever the level of TB transmission, 

particularly for HIV-infected child contacts of any age. 
15,80

 

 

Duration of IPT should be 36 months or lifelong in settings with very 

high TB transmission.   

2 What impact 

will be 

expected at the 

community 

level? 

The impact of a nationwide 

implementation of this 

preventive intervention is 

expected to be the highest in 

countries with highest TB 

burden associated with HIV. 

 

High impact may be 

expected only if intervention 

is of high quality  

 

The burden of HIV-associated TB in the general population will 

depend on both TB incidence and HIV prevalence. It can be evaluated 

with the estimated HIV-positive TB incidence rate per 100,000.** It 

may be considered high if >30 and very high if >100 per 100,000.  

 

Because estimates of HIV-positive TB incidence rates are provided 

with a considerable uncertainty, the burden of HIV-associated TB can 

also be evaluated through the combination of the two following 

indicators: 

• TB notification rate per 100,000 (high if  > 80 per 100 000);   

• HIV prevalence among TB patients (high if > 20%). 

2 Are countries 

prepared?  

Very few countries are 

currently implementing IPT 

to scale under field 

conditions. 

 

Countries with a high burden 

of HIV-associated TB are 

often low- and middle-

income countries, not always 

prepared for IPT 

implementation.  

 

Engaging in implementation 

of nationwide IPT requires a 

good level of preparation to 

maximize the effectiveness 

and minimize the risks. 

Stepwise introduction may 

be considered. 

 

Additional resources will be 

needed. By no means should 

IPT implementation divert 

resources and staff from the 

priority activity of detection 

and treatment of TB 

patients. 

High quality implementation requires:  

 

1. Political commitment : national policy, effective collaboration 

between HIV and TB programs, social mobilization 

 

2. Capacity to screen for and rule out active TB disease 

• Symptoms: clinical algorithm 

• Chest x-ray wherever possible 

• Sputum smear microscopy 

• Xpert MTB/RIF wherever possible 

• Waiting period (3 months on ART) before IPT initiation *** 

 

3. Robust and uninterrupted supply of isoniazid 

 

4. Human resources 

• In sufficient number (the capacity to carry out other clinical or 

public health tasks should not be decreased) 

• Trained to provide patient-centered care and follow-up  

• Adequately supervised 

 

5. Monitoring and evaluation of the intervention 

• Simple standardized tools (registers and information system) 

• Real time data analysis activities 

• Consider technical assistance 
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ART: antiretroviral therapy; IGRA: interferon gamma release assay; IPT: isoniazid preventive 822 
therapy; LTBI: latent tuberculosis infection; TST: tuberculin skin test 823 

* Supply and storage of tuberculin along with performance and interpretation of TST in PLHIV are 824 
challenging, especially in the context of busy HIV clinics. The high price of IGRA and the need for 825 
laboratory performance limit the capacity for it to be decentralized 826 
 827 
** Estimates of TB incidence rate per 100,000 PLHIV are provided annually in the WHO Global TB 828 
report. 829 

***A waiting period of 3 months after ART initiation will allow the unmasking of TB from immune 830 
reconstitution inflammatory disease during the first few months of ART. Close clinical surveillance of 831 
the PLHIV should be conducted during this period in order to conduct all necessary examinations to 832 
eliminate active TB and to ensure that they are stable and asymptomatic for the initiation of IPT.  833 
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