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Abstract

Purpose of review—To advance a re-conceptualized prevention, treatment, and care continuum 

(PTCC) for HIV-associated TB in prisons, and to make recommendations for strengthening prison 

health systems and reducing HIV-associated TB morbidity and mortality throughout the cycle of 

pre-trial detention, incarceration, and release.

Recent findings—Despite evidence of increased HIV-associated TB burden in prisons 

compared to the general population, prisoners face entrenched barriers to accessing anti-TB 

therapy, anti-retroviral therapy, and evidence-based HIV and TB prevention. New approaches, 

suitable for the complexities of healthcare delivery in prisons, have emerged that may address 

these barriers, and include: novel TB diagnostics, universal test and treat for HIV, medications for 

addiction treatment, comprehensive transitional case management, and peer navigation, among 

others.

Summary—Realizing ambitious international HIV and TB targets in prisons will only be 

possible by first addressing the root causes of the TB/HIV syndemic, which are deeply intertwined 

with human rights violations and weaknesses in prison health systems, and, second, fundamentally 

re-organizing HIV and TB services around a coordinated PTCC. Taking these steps can help 

ensure universal access to comprehensive, good-quality, free and voluntary TB/HIV prevention, 

treatment, and care, and advance efforts to strengthen health resourcing, staffing, information 

management, and primary care access within prisons.
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INTRODUCTION

Though global tuberculosis (TB) incidence and mortality for people living with HIV 

(PLHIV) has declined over the last decade, HIV-associated TB still afflicts over 1 million 

people annually and accounts for one-third of all TB deaths[1]. Disproportionately affected 

are key and vulnerable populations, including prison inmates and other detained people. 

Inmates endure pervasive structural violence both within and outside prison as a result of 

draconian anti-drug policies, systemic racial and ethnic discrimination, inequitable access to 

healthcare, and criminalization of sex work, drug use, and homosexuality[2–4]. Due to a 

complex interplay among these and other factors, the prevalence of HIV and TB in prisons is 

several-fold higher than in neighboring communities[5].

Compounding these challenges, health systems and resourcing in prisons are at best 

constrained and at worst non-existent, and prisons health programming rarely involves 

systematic efforts to ensure an integrated prevention, treatment, and care continuum (PTCC) 

for numerous diseases, including HIV-associated TB[6]. As a result, access to anti-TB 

therapy (ATT) and anti-retroviral therapy (ART) for inmates with HIV-associated TB is 

woefully inadequate: less than one-third of countries[7] even offer ART in prisons; where in-

prison ART is available, structural barriers such as a lack of certain ART regimens and 

inmate hesitancy to disclose their status to corrections officers and other treatment 

gatekeepers hinders access[7]—for example, 74% of Malaysian inmates did not receive ART 

despite qualifying per national guidelines[8]; and, although 63 countries globally offer ATT 

in prisons[2], inmate ATT initiation and completion rates remain suboptimal[9].

It is not possible to combat HIV-associated TB in prisons without first addressing the root 

causes of the epidemic, which are deeply intertwined with human rights violations and 

weaknesses in prison and community health systems. Human rights law, including the 

recently adopted UN Standard Minimum Rules for the Treatment of Prisoners, or “Mandela 

Rules”[10], unequivocally calls for every prisoner to “enjoy the same standards of health 

care that are available in the community”[10], and for safeguarding prisoner rights to timely 

preventive and curative medical care and freedom from torture and ill treatment, among 

others[2,6,10]. Collectively, these rights advance a notion of health care in prisons equipped 

to deliver a cohesive PTCC for HIV-associated TB during pre-trial detention, throughout 

incarceration, and after release.

In this article, we present an integrated PTCC for HIV-associated TB that acknowledges the 

logistical and political complexities of healthcare delivery in prisons, and that demonstrates 

the need for greater investment in prison health system strengthening. We also synthesize 

recent epidemiological and other evidence on HIV-associated TB in prisons, paying 

particular attention to reports from low- and middle-income countries (LMICs) and 

highlighting promising policies and practices for realizing ambitious End TB Strategy and 

UNAIDS 90-90-90 targets[11,12]. Throughout this article, we use the term “prison,” 
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“correctional facility,” and “carceral setting” to represent any facility detaining an individual 

accused of, arrested for, or convicted of a crime—whom we refer to interchangeably as 

“prisoner” or “inmate”—including police holding cells, jails, pre-trial detention centers, and 

correctional facilities. We define “prison health system strengthening” as strategic 

resourcing for, and reforms of, the following health system building blocks ideally intended 

to provide inmates with highly accessible, equitable, effective, and cost-efficient health 

services within the complex prison environment: 1) leadership, management, and 

governance structures; 2) human resources for health; 3) health information systems; 4) 

clinical and laboratory infrastructure; and 5) health commodity logistics and supply chain 

management.

HIV-ASSOCIATED TB EPIDEMIOLOGY IN PRISONS

Limited data characterize the epidemiology of HIV-associated TB in prisons[13], with 

current reports tending to estimate HIV prevalence among inmates with active TB, or active 

TB prevalence among prisoners living with HIV, as opposed to describing the incidence and 

prevalence of HIV-associated TB or TB/HIV co-infection (which encompasses both latent 

and active TB) among all inmates within a carceral setting[5,13]. Rigorous estimates that 

include all inmates reflect a range of TB/HIV co-infection prevalence in prisons varying by 

region, from <1% in Latin America and Western Europe to >5% in parts of sub-Saharan 

Africa (SSA)[5,14,15]. Relative risk of inmates developing active TB given HIV, or having 

HIV given active TB, varies, with reported risk ratios ranging between 2.0—10.75[13]. 

While limited, existing evidence indicates that HIV-associated TB prevalence is likely to be 

higher in prison populations than the general community, particularly in regions with a 

generalized TB/HIV syndemic like SSA or where injection drug use is more prevalent, such 

as Eastern Europe and Central Asia[5,16]. Insights into the differential burden of HIV-

associated TB experienced by incarcerated adolescents and young adults and female and 

transgender inmates are severely limited by few reports presenting data disaggregated by 

age, sex, gender identity, or key population status[5,17,18]. Similarly, aggregated prevalence 

data may mask meaningful differences in HIV-associated TB epidemiology across criminal 

justice jurisdictions and facility types due to the distinct TB screening practices and inmate 

demographics encountered in these different components of the carceral system. For 

example, in California, USA, HIV-associated TB was more frequently seen in state prisons 

where inmates with injection drug use history are more likely to be incarcerated[19].

Emerging data suggests a high burden of latent tuberculosis infection (LTBI) among HIV-

positive inmates, particularly in LMICs[20–24]. In a large Iranian prison, among 173 

inmates with known HIV status seen 6 months after negative TST testing, the odds of 

developing LTBI was ten times as high among HIV-positive as HIV-negative inmates, 

reinforcing HIV infection as a known risk factor for LTBI acquisition in prisons[24].

Although the association between HIV and multi-drug resistant tuberculosis (MDR-TB) 

among inmates has long been documented from prison reports of MDR-TB outbreaks[25], 

scarce studies shed new light on HIV-associated MDR-TB in prisons[26–28]. A few studies, 

mostly from SSA, suggest that HIV-associated MDR-TB is an emerging problem, but a lack 

of consistent HIV status reporting and application of molecular epidemiology hamper 

Herce et al. Page 3

Curr Opin HIV AIDS. Author manuscript; available in PMC 2020 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



understanding of the scope of the problem and the transmission dynamics within prisons and 

between prisons and communities[9,14,29–31]. Countries of the former Soviet Union merit 

special attention as rates of MDR-TB and injection drug use among prison populations in 

these states rank among the world’s highest, yet few reports describe the extent of HIV co-

infection in these populations or treatment outcomes for HIV-associated MDR-TB[16,28].

A COORDINATED PREVENTION, TREATMENT, AND CARE CONTINUUM 

FOR HIV-ASSOCIATED TB

TB and HIV services in prisons are often delivered ad hoc, and, where organized, tend to 

perpetuate deficiencies seen in the wider health system. In many LMIC health systems, HIV 

services are delivered in parallel to existing, and many times weakly constituted, TB 

programs as a consequence of having been established via disease-specific global health 

initiatives. In these countries, TB and HIV services have historically been provided through 

vertical programs despite evidence demonstrating superior outcomes with more integrated 

and comprehensive approaches[32–35]. With recent treatment advances, such as universal 

“test and treat” (UTT) for HIV, and improved screening and molecular diagnostic tools for 

TB, including Xpert MTB/RIF and LAM TB[36], there is a window of opportunity to bring 

such innovations into prison settings and reframe TB and HIV prevention, treatment, and 

care as a single, coordinated continuum (Figure 1). Such a harmonized PTCC offers the 

potential to generate new efficiencies for integrating TB/HIV service delivery in challenging 

prison settings, and to improve HIV-associated TB clinical outcomes throughout the cycle of 

pre-trial detention, incarceration, and return to the community (Figure 2).

Promising strategies for HIV-associated TB prevention, screening, and diagnosis

Over half of all countries globally expose inmates to overcrowding, and thus, increased risk 

of HIV and TB exposure[37,38]. Confronting this problem by reducing the number of 

people detained remains the most promising approach to decreasing HIV-associated TB 

burden in prisons long-term[5,39]. Yet the power to reduce incarceration rates lies outside 

the health sector, requiring reforms within the criminal justice system (Table 1)[2,39–46].

For those who ultimately become incarcerated, upgrading prison infrastructure to meet 

international standards for daily cell occupancy, floor space, and air exchange can reduce TB 

transmission by ≥50%[47–49]. Robust TB infection control measures should also be in place 

to ensure prompt identification, isolation, and treatment of all active TB cases[50].

Integrated TB and HIV prevention should be a part of a comprehensive health assessment 

offered to every inmate at entry, exit, and regular intervals throughout incarceration. In high-

burden settings, this should include, at a minimum: 1) non-coercive, opt-out HIV testing 

services[51,52] with linkage to HIV care and treatment for HIV-positive inmates, pre- and 

post-exposure prophylaxis (PEP, PrEP) for HIV-negative inmates, and access to condoms, 

lubricant, needle exchange, and medications for addiction treatment (MAT) for all 

inmates[47]; and 2) evidence-based TB screening, diagnosis, and treatment. To maximize 

service uptake, TB and HIV screening should be integrated and employ provider-initiated, 

active-case finding strategies that are voluntary but systematic[51]. Active case-finding is 
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preferable to passive, triage-based approaches that may fail to curb HIV-associated TB 

prevalence even in prisons with longstanding, on-site TB treatment programs[29].

In the complex prison context, with often higher TB burden, screening PLHIV by the WHO-

endorsed 4-symptom rule[53] alone may be insufficiently sensitive to discriminate between 

inmates who can safely receive preventive therapy versus those requiring further 

investigation for TB[53]. For example, in Malaysia, among 34 inmates with pulmonary TB 

diagnosed by liquid culture or Xpert, of whom 15 (44%) had HIV-associated TB, the WHO 

symptom screen would have missed 61.8% of cases if used alone[8]. In such high burden 

settings, universal TB screening should be performed by chest radiography (CXR), resources 

permitting. CXR has higher sensitivity than symptom screening, particularly among PLHIV 

on ART[53], and should be used as a pre-screen tool to identify presumptive TB cases 

requiring diagnostic testing[54]. CXR also has the potential to: increase TB screening 

throughput, especially when coupled with computer-aided detection (CAD) systems[55,56]; 

identify HIV-negative inmates requiring isolation and further work-up as part of routine 

infection control and clinical care[57]; and lower TB diagnostic testing costs by reducing the 

number needed to test[58]. Where CXR is not available, screening may be done by WHO 4-

symptom screen or a clinical rule tailored to prison settings[53,59,60].

For all inmates with a positive TB screen, diagnostic work-up should proceed by sputum 

smear microscopy, nucleic acid amplification testing by Xpert MTB/RIF or line probe assay, 

and mycobacterial culture, where available[61]. In high-burden, low resource settings, Xpert 

MTB/RIF is the diagnostic tool of choice given its higher sensitivity, rifampin resistance-

detection capabilities, and rapid turnaround time[47,53,62,63]. When used as part of an 

active TB case-finding strategy in prisons, Xpert MTB/RIF may support high-volume 

systematic screening[64] and result in high case detection[31]. Although testing by a single 

Xpert MTB/RIF assay alone may miss a substantial proportion of TB cases in prisons[65], 

testing with the newer Xpert MTB/RIF Ultra holds promise for improving HIV-associated 

TB case detection owing to improved diagnostic sensitivity, particularly for paucibacillary 

disease[36,66,67].

Once active TB has been ruled out, LTBI testing and treatment should be considered for all 

inmates[53]. Although not required to start preventive therapy in HIV-positive inmates, 

LTBI testing with either TST or interferon gamma release assay (IGRA)[53] may be used as 

no study has established superiority of one test over the other in PLHIV[53,61]. In high-

income prison settings, however, IGRA may be preferred due to its lower cost per LTBI case 

detected[68].

Where TB transmission and incidence is high (≥100/100,000 population), WHO 

recommends ≥36 months of isoniazid preventive therapy (IPT) for PLHIV without active 

TB[53]. Thus, in countries with a TB/HIV syndemic, prisons may qualify as settings where 

an extended IPT course could be offered to HIV-positive inmates. WHO guidance 

notwithstanding, much remains unknown about delivering preventive therapy in prisons. 

Few reports document preventive therapy acceptability, adverse events, and completion 

rates, and no accounts describe secondary prevention efficacy among inmates with history of 

active TB or the utility of repeat or continuous IPT[53,69,70]. For example, for HIV-positive 
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inmates with long sentences in high-turnover facilities, 36 months of IPT may be insufficient 

to confer sustained protection against LTBI and TB-related morbidity and mortality. 

Conversely, for prisoners detained a few months, a shorter course of a newer preventive 

regimen may be adequate to mitigate against these risks while also facilitating treatment 

completion.

New evidence for short course preventive therapy has emerged from the BRIEF-TB trial, 

which revealed that 1 month of daily isoniazid plus rifapentine (1HP) is non-inferior to 9 

months of IPT on outcomes of incident TB disease or death from active TB or other cause, 

and results in fewer adverse events and higher rates of treatment completion for PLHIV[71]. 

These data suggest new possibilities for less logistically complex and resource intensive 

delivery of preventive treatment in prisons, extending findings from a US cohort study that 

demonstrated superior treatment completion for 91 HIV-negative inmates receiving 3 months 

of HP (85%) compared to 154 inmates who received 9 months of IPT (18%)[72]. While, 

collectively, these findings are cause for optimism, additional research is needed to define 

the drug-drug interactions between these LTBI regimens and newer anti-retrovirals like 

dolutegravir[73], and to elucidate their effects on active TB risk, ART timing, and TB-

related morbidity and mortality in prisons.

HIV-associated TB Linkage, Treatment, and Care

While establishing an HIV-associated TB diagnosis is insufficient, in and of itself, to ensure 

timely HIV and TB treatment, few studies characterize the treatment steps for the HIV-

associated TB PTCC in prisons[13]. Where characterized, evidence suggests it may be 

possible to coordinate TB/HIV care to achieve favorable clinical outcomes. For example, in 

a cohort of 496 inmates with active TB in Ethiopia, 91.5% (n/N=43/47) of those with HIV-

associated TB and a documented outcome achieved WHO-defined treatment success[74]. 

Overall mortality in this cohort was low at 1.4%, explained, in part, by early and relatively 

high ART uptake among inmates with HIV-associated TB, 85% (n/N=46/54) of whom were 

either on ART at TB diagnosis or started ART within 3 months of ATT initiation[74]. 

Indeed, ensuring early ART for inmates during TB treatment—within 2 weeks for those with 

CD4 count <50 cells/μL and by 8–12 weeks for patients with CD4 count ≥50 cells/μL—

confers an important survival benefit[75].

The advent of UTT may improve TB/HIV coordination for HIV-associated TB in prisons. 

Preliminary results from a UTT program in one large Zambian correctional facility revealed 

that 144 of 149 HIV-positive inmates (96.6%) underwent TB screening by Xpert MTB/RIF, 

and, of these, 10 were diagnosed with active TB by Xpert or clinically, with 100% receiving 

timely ATT and ART[76]. Though encouraging, these early results were achieved under 

study conditions, and the Zambian correctional system is currently under-capacitated to 

sustain such UTT services without additional resourcing[77]. Further programmatically 

relevant research is needed to identify strategies that can overcome fundamental and 

structural challenges with delivering dual treatment in prisons, providing ancillary services 

such as viral load monitoring, and ensuring linkage to, and continuation of, ATT and ART in 

the community following release[2,7].
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Current evidence points to the myriad ways in which community release and inter-facility 

transfer interrupt the TB/HIV PTCC. In California, USA, inmates with active TB, including 

HIV-associated TB, were less likely to complete their ATT than comparable patients in the 

general population[19]. Studies from SSA echo these findings, with LTFU as high as 19% 

and 29% in Ethiopia and Zambia, respectively, for TB-treated inmates, including a 

substantial proportion with HIV-associated TB[9,74]. New approaches should be 

implemented and evaluated to reinforce a cohesive PTCC that spans pre-trial detention, 

incarceration, inter-prison transfer and release. Promising approaches include: 

comprehensive transitional case management[78], intensive peer navigation[79], multi-level 

interventions employing motivational interviewing[80], opioid substitution therapy for co-

morbid drug dependence[81], and combination social welfare interventions[2,7].

ACHIEVING UNIVERSAL HEALTH COVERAGE IN PRISONS REQUIRES A 

HEALTH SYSTEM STRENGTHENING APPROACH

Ending HIV-associated TB in prisons requires moving away from one-off interventions, and 

toward making several multidimensional investments in, and reforms of, criminal justice and 

prison health systems. First, reforms are needed to end discriminatory law enforcement and 

detention practices that oppress key, minority, and marginalized populations[4] already 

facing disproportionately high HIV and TB burden. Second, an appropriately resourced 

prison health system should be made freely available to all inmates, one able to serve as a 

primary care platform for delivering integrated prevention, treatment and care for HIV, TB, 

and other conditions, including substance use disorders. To enact this system, governments, 

with partner support where necessary, must: allow health institutions independent 

oversight[82] for delivering gender and disease-appropriate health services in 

prisons[83,84]; offer comprehensive, corrections-relevant health training to prison security 

and healthcare staff[83,84]; introduce electronic health information systems to monitor the 

PTCC for inmates undergoing transfer and release[77]; ensure uninterrupted access to 

essential health commodities, including condoms, lubricant, clean needles, ART, ATT, IPT, 

MAT, PEP, and PrEP[47]; provide adequate nutrition[85]; empower inmates to serve as their 

own healthcare decision-makers[84]; and deliver robust discharge planning, social welfare, 

and linkage to community services to reinforce care continuity for HIV-associated TB after 

release[2].

CONCLUSION

Prisoners face entrenched challenges of high TB/HIV burden and a fragmented TB/HIV 

PTCC. We argue that achieving ambitious international targets in prisons will only be 

possible by fundamentally re-organizing TB and HIV services around a coordinated PTCC, 

one that applies a “test and treat” strategy to ensure universal access to good-quality, free 

and voluntary TB and HIV screening and prevention for all inmates, and prompt linkage to 

ART and TB preventive therapy or ATT, as appropriate. UN adoption of the Mandela Rules 

has refocused the international community on the profound inequities experienced by 

prisoners, including those with HIV-associated TB. Realizing a world worthy of the Rules’ 

namesake will require new and sustained commitment to prisons health system 
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strengthening and criminal justice reform on a scale commiserate with the magnitude of the 

HIV-associated TB problem currently faced by prisoners globally.
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KEY POINTS

• Despite the disproportionately high HIV-associated TB burden in prisons, 

access to evidence-based TB/HIV treatment and prevention tools for prison 

inmates is limited in a majority of countries.

• To improve HIV-associated TB clinical outcomes during pre-trial detention 

and incarceration, and after release to the community, we present an 

integrated TB/HIV prevention, treatment, and care continuum (PTCC) that 

coordinates disparate HIV and TB cascades and acknowledges the logistical 

and political complexities of healthcare delivery in prisons.

• Recent evidence points to a number of promising interventions for 

strengthening the TB/HIV PTCC in prisons that warrant implementation and 

further study, including: inmate peer education and navigation; new TB 

diagnostics; new short course regimens for latent TB infection; 

comprehensive health training for prison security and healthcare staff; inmate 

empowerment for healthcare decision-making; medications for addiction 

treatment (MAT) for co-morbid drug dependence; and combination social 

welfare interventions.

• Available reports of TB in prisons frequently do not present clinical and 

epidemiological findings disaggregated by HIV status, age band, sex, gender, 

or key population status, thereby hampering efforts to develop tailored health 

programs and research activities for HIV-associated TB in prison settings.

• Ending HIV-associated TB in prisons requires moving away from one-off 

health interventions, and toward making multidimensional investments in, and 

reforms of, criminal justice and prison health systems.
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Figure 1. 
A coordinated prevention, treatment, and care continuum for HIV and TB in prisons. (HIV= 

Human immunodeficiency virus; TB= tuberculosis; HCT= HIV counseling and testing; 

ART= Anti-retroviral therapy; ATT= Anti-TB therapy; VL= Viral load).
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Figure 2. 
Operational framework for delivering integrated TB/HIV services linked to care and 

treatment in prison settings over the period spanning pre-trial detention, incarceration, and 

release to the community. (ART= antiretroviral therapy; TB= tuberculosis; ATT= anti-

tuberculosis therapy; PT= preventive therapy).
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Table 1.
Criminal justice reforms to reduce incarceration rates.

The following criminal justice reforms can help reduce prison overcrowding and, with it, the risk of HIV-

associated TB in carceral settings.

Reform/Action Definition and Evidence Target Stakeholders

Legislation and 
criminal law reform

Evidence supports decriminalization of behaviors associated with HIV 
transmission and unjust imprisonment, such as for drug-related offenses. 
In Portugal, de-criminalization of drug possession and use was 
associated with reduced HIV transmission[2,40,41]

Federal and state or provincial legislators 
and parliamentarians.

Eliminating arbitrary 
pre-trial detention

Pre-trial detention is common and may be extensive in under-resourced 
criminal justice systems. Eliminating this practice can reduce the 
number of people detained without a conviction, and can support efforts 
to mitigate prison overcrowding. Limited evidence suggests that this 
may be a cost-effective intervention to reduce inmate exposure to HIV 
and TB risk brought about by incarceration[42,43].

Federal and state or provincial legislators 
and parliamentarians; Judges and courts 
at all levels of the criminal justice 
system; Public defendants

Release on personal 
recognizance, and non-
custodial sentencing

These criminal justice interventions can also alleviate prison 
overcrowding and have been implemented in a number of countries 
globally[2,41,44,45].

Federal and state or provincial legislators 
and parliamentarians; Judges and courts 
at all levels of the criminal justice 
system; Public defendants

Substance use disorder 
treatment for drug 
offenders outside 
carceral settings

Focusing on providing substance use treatment to non-violent drug 
offenders in medical settings would offload already burdened criminal 
justice systems, and more effectively, sustainably, and humanely address 
many of the root social and physiologic factors contributing to HIV 
transmission among people who use drugs[39,41,46].

Judges and courts at all levels of the 
criminal justice system; Public 
defendants; Prison and Community 
Health System Administrators; 
Substance Use Treatment Program 
Managers
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