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Title: Integration of HIV and TB services: 

• a: Does ART provided at the TB clinic result in better outcomes than referring people with 

TB and HIV for ART in specialized HIV clinics? 

• b: Does TB diagnosis and/or TB treatment at specialized HIV clinics result in better 

outcomes than referring people living with HIV to TB clinics for TB diagnosis and/or TB 

treatment? 
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1. PICO questions 
 

a Provision of HIV treatment and care at TB clinics 

P People in countries with a high burden of TB and HIV coinfection 

I ART and HIV care services provided with TB diagnosis and treatment at the TB clinics 

C Provision of ART and HIV care services separately from TB diagnosis and treatment 

O HIV incidence, transmission, mortality, morbidity, access, retention and other outcomes to be noted 

in the protocol 

 

b Provision of TB treatment and care at HIV clinics 

P People in countries with a high burden of TB and HIV coinfection 

I TB diagnosis and treatment at HIV care clinics 

C Referral of PLHIV to TB clinics for diagnosis and treatment of TB  

O HIV incidence, transmission, mortality, morbidity, access, retention, and other outcomes to be 

noted in the protocol 
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2. Search strategy 
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3. Flow diagram of screening process 

 

 

4. Evidence summaries 

 

4.1. Observational studies 

 

4.1.1. ART provided at the TB clinic (where TB treatment is also provided) compared to 

referring people with TB and HIV for ART in specialized HIV clinics [PICO a] 

 

Outcome: ART uptake “after” the TB clinic began providing ART (versus “before”). See Fig. 2 and 

3. Twelve before-and-after studies show increased uptake after ART is started to be provided in TB 

clinics.  The evidence was downgraded due to possible confounding by other interventions and events 

(such as changes in ART initiation criteria) during the study time frame. One study (Kerschberger 2012) 

adjusted for other factors influencing ART initiation, such as CD4 count. The study by van Rie (2008) 

directly addresses the comparison of interest. Two studies (Bygrave 2010, Kerschberger 2012) describe a 

variation on the intervention; instead of the TB clinic providing ART, a one-stop shop
1
 provides both TB 

and HIV diagnosis and treatment.  In several studies, imprecision is an issue due to small numbers of 

patients with events. All but one (Bygrave 2010) of these studies report increase in ART uptake after the 

TB clinic began providing ART. Very low quality evidence from 

                                                           
1
 Médecins Sans Frontières (MSF), the technical partner in the Kerschberger et al. (2012) and Bygrave et al. (2010) 

studies, defines one-stop shops as clinics in which people with HIV and TB visit one clinician on the same day, in 

the same room, with a single patient chart and drug delivery point. 

Records after duplicates 
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(n = 20) 
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• One study (van Rie 2008) in the Democratic Republic of the Congo found higher proportions of 

people with TB and HIV initiating ART after TB clinics began providing ART, compared with 

before, when people with TB and HIV were referred to an ART centre (RR 2.86, 95% CI 2.06–

3.97). 

• Two studies (Pevzner 2011, Howard 2012) using national surveillance data found higher 

proportions of people with TB and HIV receiving ART
2
 in the years after TB clinics began to 

provide ART, compared to before this service delivery change. Pevzner et al. (2011) (Rwanda) 

found a RR of 4.84 (95% CI 4.34–5.41) comparing years after TB clinics began providing ART 

to before this service delivery change. Howard (2012) (Kenya) found a RR of 1.59 (95% CI 1.56–

1.62) comparing a similar change in service delivery. 

• In one study (Kerschberger 2012), people with TB and HIV attending a nurse-run one-stop shop 

in South Africa were two times more likely to initiate ART (adjusted HR 1.6, 95% CI 1.11–2.29) 

compared to those attending the same primary care clinic in the year before when they were 

referred to an ART clinic in a separate facility. 

• In one study (Bygrave, 2010), nurse-managed “one-stop shops” were established in rural primary 

health care clinics in Lesotho; before then, people with TB and  HIV were referred to a district 

hospital for ART (and to initiate TB treatment). The proportion of eligible patients receiving ART 

two years after the “one-stop shops” were introduced was significantly decreased when compared 

to one year after this was introduced (RR 0.89, 95% CI 0.81–0.98). 

• One study (Morse 2012) in Zambia found a higher proportion of people with TB and HIV 

initiating ART after the TB clinics in two primary health centres began to provide ART compared 

to historical controls when patients were referred to a separate HIV clinic in the same health 

facilities (RR 2.27, 95% CI 1.45–3.56). 

• Two studies (Chifundo 2010, Huerga 2010) found higher proportions of people with TB and HIV 

receiving ART after the TB clinic in a district hospital began providing ART compared to before 

when people with TB were referred to the separate HIV clinic within the same district hospital. 

Chifundo (2010) (Malawi) found an RR of 1.72 (95% CI 1.54–1.94) when comparing one year 

after the TB clinic began providing ART to the year the intervention was introduced.  Huerga 

(2010) (Kenya) found an RR of 5.40 (95% CI 3.37–7.94) when comparing the year after to the 

year before the intervention was introduced. 

• One study (Phiri 2011) in Malawi found higher proportions of people with TB and HIV receiving 

ART during the first year when TB clinic began to provide ART, compared to the year before 

when their patients were referred within the same facility to the HIV clinicians to initiate ART 

(RR 1.16, 95% CI 1.09–1.23). 

• In one study (Mugo, 2009) in Kenya, the proportion of people with TB enrolled on ART 

increased 45% after the TB clinic in the district hospital began to provide ART, but no 

denominators were available to make any statistical inference. 

• One study (Odhiambo 2012) in Kenya found an increase in the percentage of people with TB 

receiving ART after the province implemented ranges of service integration models, but no 

denominators were available to make any statistical inference. (These data are presumably 

included in the national surveillance data in Howard (2011).) 

• One study (Kambale, 2010) in the Democratic Republic of the Congo found that the number of 

people with TB receiving ART increased after TB clinics began providing ART, but 

denominators are not specified. 

 

                                                           
2
 At any time before TB treatment is completed, whether ART naive or already receiving ART at the time of TB 

diagnosis. 
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Outcome: ART uptake when provided by an HIV clinic collocated with the TB clinic (versus 

referral to a geographically separated HIV clinic). See Fig. 3. The quality of evidence in these studies 

is very low for several reasons. These are more indirect than the studies above; both the collocated and 

the geographically separated models required people with TB to be referred to specialized HIV clinics. In 

fact, the intervention model in these studies is used as the comparison in six of the studies listed above 

(Chifundo, Huerga, Morse, Mugo, Phiri and Kerschberger). In contrast to the before-and-after studies, the 

comparisons in these studies are made during the same calendar period so they are less subject to events 

over time. However, there is a risk of bias in the studies that did not adjust for other factors influencing 

ART uptake (such as CD4 count) or service enhancements in the intervention (besides the co-location of 

HIV and TB clinics). Imprecision is an issue in several of the studies. The results of these four studies are 

inconsistent; two found that ART uptake improved, but two found no statistically significant differences 

in ART uptake. 

• In one study (Louwagie 2012) in South Africa, eligible people with TB attending a facility with 

collocated TB and HIV clinics were more than twice as likely to start ART during TB treatment 

than patients referred to start ART in geographically separated HIV clinics (subhazard ratio 2.49, 

95% CI 1.06–5.88). 

• In one study (Muvuma 2012) in Zambia, ART uptake was higher in people with TB and HIV 

attending health facilities with visiting (mobile) ART services than in those referred to start ART 

during treatment in geographically separated HIV clinics during the same time period (OR 8.82, 

95% CI 0.56–138), although this estimate is not significant with a very wide confidence interval. 

• One study (Schwartz, 2012) in Botswana found that patients of TB clinics with collocated HIV 

clinics were no more likely to initiate ART during TB treatment than patients from clinics 

without collocated HIV clinics (RR 0.95, 95% CI 0.75–1.20). (This comparison is calculated for 

this review based only on patients with ART initiation data.) 

• One study (Ikeda, 2012) compared ART uptake in people with TB newly diagnosed with HIV in 

a regional TB hospital in Guatemala after an ART clinic was added versus before, when people 

with TB and HIV were referred elsewhere for ART. The proportion starting ART was 

significantly higher once ART was available on site (OR 9.62, 95% CI 5.26–17.57). (The time 

frame for ART initiation relative to TB treatment is not specified.) 

 

Outcome: timeliness of ART initiation among people who began ART during TB treatment. See Fig. 

3 and 4.  

• In one study (Phiri 2011), during the first year TB officers in an HIV and TB clinic in Malawi 

began to provide ART, people with TB and HIV were more likely to start ART during the first 

two months of TB treatment compared to before when people with TB were referred down the 

hall to HIV care clinic (RR 2.22, 95% CI 1.93 to 2.56). 

• One study (Schwartz 2012), there was no difference in the proportion starting ART within 60 

days of TB treatment initiation, when patients started TB treatment in facilities with collocated 

HIV clinics were compared to those referred for ART in geographically separate HIV clinics (RR 

0.83, 95% CI 0.56 to 1.24). Since baseline CD4 count was associated with time to ART initiation, 

authors also looked at median time to ART initiation in those with CD4 counts of 100 cells/mm3 

or less, and found no difference by clinic type. 

• In one study (Lawn 2011) in South Africa, patients with CD4 counts lower than 50 cells/mm3 

starting TB treatment in an ART clinic were more likely to start ART within four weeks after TB 

treatment initiation than patients referred from TB clinics (RR 4.91, 95% CI 1.98 to 12.2 for the 
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most recent calendar period). In a competing risk regression analysis, the time from TB diagnosis 

to start of ART was substantially shorter for patients with TB diagnosed in the ART clinics, 

compared to patients referred from TB clinics (adjusted sub-hazard ratio 0.53, 95% CI 0.43 to 

0.66).
3
 

 
Outcome: referral or enrolment into HIV care. See Fig. 3. The two studies that reported on these 

process indicators provide very low quality evidence due to study bias and indirectness. In addition, 

Morse has very few cases (imprecision). 

• One study (Louwagie 2012) in South Africa, eligible people with TB attending a facility with 

collocated TB and HIV clinics were more likely to be referred for HIV-related care than in 

geographically separated HIV clinics (RR 2.75, 95% CI 2.28–3.32). 

• One study (Morse 2012) in Zambia found a higher proportion of people with TB and HIV 

enrolling in HIV care after the TB clinics in two primary health care centres began to provide 

ART, compared to historical controls, when patients were referred to a separate HIV clinic in the 

same health centres (RR 1.65, 95% CI 1.18–2.32). 

 

Outcome: mortality. See Fig. 2 and 3. The quality of evidence is very low and was downgraded for 

imprecision (few patients), indirectness (only van Rie (2008) reports the same intervention and 

comparator as the PICO question), and study limitations including differential follow up, and no 

adjustment for confounders (van Rie 2008, Ikeda 2012). Given these differences, it is not surprising that 

the three studies found inconsistent results. 

• One study (Schwartz 2012) in Botswana found no significant difference in mortality during TB 

treatment among people with HIV and TB with CD4 counts ≤250 cell/mm
3
 who started outpatient 

TB treatment in TB clinics with or without collocated HIV clinics (RR 1.27, 95% CI 0.58–2.76). 

• One study (van Rie 2008) in the Democratic Republic of the Congo found a lower proportion of 

people living with HIV died during TB treatment compared to the people with TB and HIV 

registered before the clinics began providing ART (RR 0.36, 95% CI 0.17–0.77). 

• One study (Ikeda 2012) evaluated the impact of adding an ART clinic to a regional TB hospital in 

Guatemala. Compared to before, when people with TB and HIV were referred elsewhere for ART, 

the OR for death at 50 weeks of follow up was 0.08 (95% CI 0.05–0.15). 

 

Outcomes during TB treatment: TB treatment success.
4
 See Fig. 2 and 3. Two studies report only one 

TB treatment outcome (success) provide very-low-quality evidence due to indirectness of the comparator 

and/or intervention model and the lack of adjustment for other factors affecting mortality among people 

living with HIV (such as ART and baseline CD4 count) or other interventions during the study period that 

were likely to have contributed to improved outcomes. 

• In one study (Bygrave, 2010) in Lesotho, the proportion with TB treatment success was not 

significantly higher in the cohort of people with TB and HIV registered two years after the 

                                                           
3
 Reciprocal of the published article, since this systematic review compares patients starting TB treatment in the 

HIV clinic to those referred from TB clinics.  
4
 TB treatment success includes patients with documented cure (acid-fast bacilli smear-negative sputum) and 

patients completing their course of treatment without documentation of cure. 
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creation of a one-stop shop compared to one year after (RR 1.08, 95% CI 0.96–1.21). 

• In one study (Huerga 2010), the proportion with TB treatment success was not significantly 

higher in the cohort of patients receiving ART starting TB treatment four to five years after the 

TB clinic began to provide ART compared to the cohort starting TB treatment (and ART) two 

years after (RR 0.93, 95% CI 0.83–1.03). Similarly, there was no difference in TB treatment 

success among people with TB and HIV not receiving ART (RR 1.06, 95% CI 0.88–1.27). 

 

All TB treatment outcomes. See Fig. 3. The two studies that reported on TB treatment outcomes provide 

very-low-quality evidence due to indirectness, lack of adjustment for confounders such as receiving ART 

(Kaplan 2012) or CD4 count at ART initiation (Dube 2010) and imprecision. 

• In one study (Kaplan 2012),
5
 people with TB and HIV registered in facilities providing both TB 

and ART were less likely to achieve TB treatment success when compared to patients who were 

referred off site for ART (RR of TB treatment success 0.90, 95% CI 0.88–0.92). There was no 

difference in TB treatment failure for people with TB and HIV registered in facilities providing 

both TB treatment and ART compared to those providing TB treatment with ART offsite (RR of 

TB treatment failure 1.15, 95% CI 0.79–1.67). Further, patients in facilities providing both TB 

treatment and ART were more likely to die or default from TB treatment than patients referred off 

site for ART (RR of death 1.26, 95% CI 1.04–1.52; RR of defaulting 1.19, 95% CI 1.02–1.39). 

• One study (Dube 2010) found no differences in TB treatment outcomes for patients receiving 

ART after mobile ART services were provided on site, compared to before, when patients were 

referred off site to receive ART (RR for treatment success 1.21, 95% CI 0.98–1.51; RR for TB 

treatment failure or death 0.38, 95% CI 0.13–1.07; RR for defaulting 0.61, 95% CI 0.90–4.12). 

 

4.1.2 TB diagnosis and/or treatment at HIV clinics compared to referring people living with HIV 
to TB clinics for TB diagnosis and/or TB treatment [PICO b] 

 

Outcome: proportion of people living with HIV screened for TB. See Fig. 6. 

• One study (Howard 2009) in six African countries found that the proportion of people living with 

HIV screened for TB using a symptom questionnaire was higher in HIV facilities with TB 

treatment on site than in HIV sites that had to refer for TB treatment off site (RR 1.36, 95% CI 

1.32–1.40). The evidence is very low quality due to risk of bias (weighted proportions were used 

to calculate the proportion screened for TB). 

 

Outcome: ART uptake. See Fig. 7. 

This evidence is very low quality due to imprecision and possible confounding by other interventions 

during the study periods that accompanied the reorganization of services. This study also provides 

indirect evidence, since the comparisons are different from the PICO question. 

• One study (Hermans 2012) in Uganda found a lower proportion of people with TB and HIV 

starting ART one year after the creation of a TB and HIV unit within the HIV service compared 

to before when people with TB were referred to a discrete TB clinic (also within the HIV service) 

                                                           
5
 One of this study’s 13 facilities providing both TB treatment and ART is the same clinic described in Brown 

(2011).  
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(RR 0.86, 95% CI 0.75–0.99). The authors attribute this decrease to clinicians appropriately 

giving priority to patients with lower CD4 counts when faced with an ART shortage. Patients 

with CD4 counts ≥250 cells/mm
3
 were less likely to receive ART after the creation of a TB and 

HIV unit compared to before (RR 0.40, 95% CI 0.21–0.76). 

 

Outcome: timeliness of ART initiation. See Fig. 7. 

• One study (Hermans 2012) in Uganda found that a higher proportion of people with TB and HIV 

started ART during the intensive phase of TB treatment among those starting TB treatment one 

year after a TB and HIV unit was created within the HIV service compared to before when people 

with TB were referred to a discrete TB clinic (RR 2.62, 95% CI 1.90–3.58). This evidence is 

downgraded for imprecision, indirectness as well as possible confounding (including providers 

learning during the study period of new evidence supporting earlier ART). 

 

Outcomes of TB treatment. See Fig. 7 and 8. This is very-low-quality evidence. Since the intervention 

in Bento (2010) and Cerda (2011) are home care models, these provide indirect evidence. Evidence was 

also downgraded for possible confounding (directly observed therapy in Bento (2010)), by other 

interventions during the study period (all three studies) and differential ascertainment of death (Hermans 

2012). 

• In one study (Hermans 2012) in Uganda, one year after the creation of a TB and HIV unit within 

the HIV service, there was no difference in TB treatment success for people living with HIV 

started on ART (RR 1.04, 95% CI 0.92–1.17) and no difference in death or loss to follow-up (RR 

0.83, 95% CI 0.49–1.38) compared to before when people with TB were referred to a discrete TB 

clinic (also within the HIV service). By contrast, these outcomes improved for people with TB 

not receiving ART after the creation of the TB and HIV unit compared to before when they were 

referred to a discrete TB clinic (RR for treatment success 1.59, 95% CI 1.07–2.36; RR for death 

or loss to follow up 0.65, 95% CI 0.49-0.87) 

• One study (Bento 2010) in Brazil found no difference in TB treatment success (RR 1.03, 95% CI 

0.81–1.30) and lower defaulting (RR 0.42, 95% CI 0.24–0.76) but increased mortality (RR 3.33, 

95% CI 0.98–11.37) among people with TB and HIV receiving weekly home visits (delivering 

TB medicines and ART for administration by a caregiver) compared to patients who picked up 

their TB medicines and ART from a hospital outpatient department for self-administration. 

• In one study (Cerda 2011) in Peru, patients receiving directly observed TB treatment and 

supervised ART at home had a lower hazard of dying or defaulting from treatment (adjusted HR 

0.34, 95% CI 0.12–0.98) than people with TB and HIV referred to district health centres for 

directly observed TB treatment. Patients receiving directly observed TB treatment and supervised 

ART at home had a nonsignificant increase in likelihood to achieve cure (adjusted RR 1.28, 95% 

CI 0.90–1.83) than people with TB and HIV referred to district health centres for directly 

observed TB treatment. 

Outcomes: resource utilization. See Fig. 8. 

• In one study (Cerda 2011) in Peru, patients receiving directly observed TB treatment and 

supervised ART at home used fewer total hospital days per person per year of observation than 

people with TB and HIV referred to district health centres for directly observed TB treatment 

(adjusted incidence rate ratio 0.37, 95% CI 0.14–0.99). This study provides very-low-quality 

evidence due to indirectness and confounding by other interventions implemented along with the 

home delivery model. 
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5. Quality of evidence 

 
5.1. PICO a: Does ART provided with TB treatment at the TB clinic result in better outcomes than 

referring people with TB and HIV for ART in specialized HIV clinics? 

 

For ART uptake, the quality of the evidence is very low. The most direct evidence comes from the 11 

studies comparing ART uptake after versus before ART began being provided by TB clinics (Fig. 2, top 

of Fig. 3). However, only Kerschberger et al. (2012) adjusted for other patient factors influencing ART 

initiation (such as CD4 count). In most studies, the change in service delivery was one part of a package 

of additional interventions to improve TB and HIV service coordination. There was also possible 

confounding by events during the study period, such as the release of new guidelines to initiate ART 

sooner after TB treatment initiation and among patients with higher CD4 counts. Several studies had 

small numbers of patients, leading to imprecise measurements. This group of studies reports fairly 

consistent increases in ART uptake after the TB clinic began providing ART. 

 

The three studies comparing collocated clinics to geographically separate clinics (bottom of Fig. 3) during 

one period (Louwagie 2012, Muvuma 2012, Schwartz 2012) avoid the problem of confounding by events 

over calendar time and also adjusted for several confounders. However, the evidence from these studies is 

less direct, since both the collocated and geographically separated clinics require people with TB to be 

referred to specialized HIV clinics (Fig. 3). The results of these three studies are less consistent; only 

Louwagie (2012) found a statistically significant improvement in ART uptake. Ikeda (2012) also 

compared ART uptake in collocated versus geographically separate clinics but used an after versus before 

design without adjustment for confounding by calendar events, other interventions during the time frame 

or patient characteristics. 

 

For timeliness of ART initiation, the quality of the evidence is very low. The three relevant studies do not 

directly address the question; the intervention was referral to a collocated HIV clinic (Schwartz 2012) or 

an HIV clinic providing TB treatment (Lawn 2011), and the comparator was referral within the same 

facility (Phiri 2011). Given three different comparisons (Fig. 3, 4), inconsistent results would be expected. 

Two of the three studies found higher proportions of people with TB and HIV initiating ART within the 

first one to two months, but Schwartz (2012) found no difference. 

 

For TB treatment outcomes, the quality of the evidence is very low. Three studies (Schwartz (2012), van 

Rie (2008) and Ikeda (2012)) reported mortality in people with TB and HIV (without information on 

other TB treatment outcomes). The evidence was downgraded for imprecision (few patients), indirectness 

(only van Rie (2008) reports the same intervention and comparator as the PICO question), and study 

limitations including differential follow-up, and no adjustment for confounders (van Rie 2008, Ikeda 

2012). Given these differences, inconsistent results would be expected. 

 

Two studies reported no significant change in TB treatment success (Bygrave 2010, Huerga 2010). The 

quality of evidence is very low due to indirectness and the lack of adjustment for other factors affecting 

mortality among people living with HIV (such as ART and CD4 count) or other interventions during the 

study period that were likely to have contributed to improved outcomes. 

 

The two studies that reported on all TB treatment outcomes provide very low quality of evidence due to 

indirectness, lack of adjustment for confounders such as receiving ART (Kaplan 2012) or CD4 count 

(Dube 2010) and imprecision. 
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We found no studies that explored such outcomes as viral suppression, immune recovery, immune 

reconstitution inflammatory syndrome, adverse events or retention on ART during or after TB treatment. 

 

5.2. PICO b: Does TB diagnosis and/or TB treatment at specialized HIV clinics result in better 

outcomes than referring people living with HIV to TB clinics for TB diagnosis and/or TB 

treatment? 

 

For TB screening, the quality of the evidence is very low due to risk of bias. 

 

For ART uptake and the timeliness of ART initiation, the quality of the evidence is also very low due to 

imprecision, indirectness and possible confounding by other interventions during the study periods that 

accompanied the reorganization of services. 

 

For TB treatment outcomes among people living with HIV, the quality of the evidence was downgraded 

to very low for indirectness, confounding by other interventions and differential ascertainment of death. 

 

The evidence for resource utilization was also very low quality, due to indirectness and confounding by 

other interventions. 

 

We found no studies that reported outcomes of viral suppression, immune recovery, retention in ART or 

timeliness of TB diagnosis. 

 

6. Figures  
 

Fig 1. Does ART provided with TB treatment at the TB clinic result in better outcomes than referring 

HIV-infected TB patients for ART in specialized HIV clinics? 

 

 

 

 

 

 

 

Fig 2. After versus before 
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Fig 3. After versus before 

 

 

 

 

 

 

 

 

Fig 4. ART initiation among people who began ART during TB treatment 

 

 

TB 

HIV TB 

 

Provides ART 

  Refers for ART 

 

 

 

 

Kambale,* Pevzner, Howard, van 

Rie 
* “before” model not specified 

 

TB/HIV 

Same nurse provides 
TB treatment and ART 

 

Kerschberger, Bygrave,Odhiambo** 
**A few % of settings used “partially integrated” or 

“collocated” models. 

 

 

HIV 
TB 

 

TB staff provides ART   Refers for ART 

 

 

Chifundo, Huerga, Morse, Mugo, Phiri 

TB 
HIV 



WHO/HIV/2013.82        © World Health Organization 2013 

This work was commissioned by the World Health Organization and carried out by The University of California, San 
Francisco (UCSF), Cochrane Review Group on HIV/AIDS 

12 

 

 

 
 

 

Fig 5. Does TB diagnosis and / or TB treatment at specialized HIV clinics result in better outcomes than 

referring HIV-infected patients to TB clinics for TB diagnosis and/or treatment?   
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Fig 7. After creation of TB / HIV unit versus before 

      

 

 

Fig 8. HIV team visits patient’s home to provide TB treatment versus patient travels to TB clinic for TB 

treatment 
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