Improving antiretroviral therapy scale-up and
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Background: Current service delivery systems do not reach all people in need of
antiretroviral therapy (ART). In order to inform the operational and service delivery
section of the WHO 2013 consolidated antiretroviral guidelines, our objective was to
summarize systematic reviews on integrating ART delivery into maternal, newborn, and
child health (MNCH) care settings in countries with generalized epidemics, tuberculosis (TB) treatment settings in which the burden of HIV and TB is high, and settings
providing opiate substitution therapy (OST); and decentralizing ART into primary health
facilities and communities.
Design: A summary of systematic reviews.
Methods: The reviewers searched PubMed, Embase, PsycINFO, Web of Science,
CENTRAL, and the WHO Index Medicus databases. Randomized controlled trials
and observational cohort studies were included if they compared ART coverage,
retention in HIV care, and/or mortality in MNCH, TB, or OST facilities providing
ART with MNCH, TB, or OST facilities providing ART services separately; or primary
health facilities or communities providing ART with hospitals providing ART.
Results: The reviewers identified 28 studies on integration and decentralization.
Antiretroviral therapy integration into MNCH facilities improved ART coverage (relative
risk [RR] 1.37, 95% confidence interval [CI] 1.05–1.79) and led to comparable
retention in care. ART integration into TB treatment settings improved ART coverage
(RR 1.83, 95% CI 1.48–2.23) and led to a nonsignificant reduction in mortality (RR
0.55, 95% CI 0.29–1.05). The limited data on ART integration into OST services
indicated comparable rates of ART coverage, retention, and mortality. Partial
decentralization into primary health facilities improved retention (RR 1.05, 95% CI
1.01–1.09) and reduced mortality (RR 0.34, 95% CI 0.13–0.87). Full decentralization
improved retention (RR 1.12, 95% CI 1.08–1.17) and led to comparable mortality.
Community-based ART led to comparable rates of retention and mortality.
Conclusion: Integrating ART into MNCH, TB, and OST services was often associated
with improvements in ART coverage, and decentralization of ART into primary health
facilities and communities was often associated with improved retention. Neither
integration nor decentralization was associated with adverse outcomes. These data
contributed to recommendations in the WHO 2013 consolidated antiretroviral guidelines to integrate ART delivery into MNCH, TB, and OST services and to decentralize
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Introduction
Global efforts to scale up antiretroviral therapy (ART)
between 2002 and 2012 averted an estimated 4.2 million
deaths in low-income and middle-income countries [1].
The United Nations endorsed the importance of this
impact and agreed to scale up ART to 15 million people
by 2015 [2]. In 2012, 9.7 million (65% of the global
target) were receiving ART [1]. Antiretroviral therapy
also has an important impact on HIV transmission [3–5].
Accelerating population impact will require adaptations
in the delivery of HIV care and treatment tailored to
epidemiological, social, and health systems context.
Provider-initiated HIV testing and counselling is
recommended in all patients with presumptive and
diagnosed tuberculosis (TB) [6] and in all maternal,
newborn, and child health (MNCH) care settings in
generalized epidemics [7]. WHO also recommends HIV
testing and counselling to all people attending drug
dependence treatment services as part of a comprehensive
package of services [7,8]. Provider-initiated testing and
counselling should also be considered in primary health
facilities where epidemiologically appropriate [7].
Despite these recommendations, in 2012, 57% of people
with HIV and active TB received ART [9], 59% of
eligible pregnant women received ART [1], and the
available data suggest that 1–22% of people with HIV
who inject drugs in high-burden countries received ART
[10,11]. Coverage in all three of these populations
remained lower than the coverage achieved among all
adults with HIV [1]. Integrating ART into TB, MNCH,
and opiate substitution therapy (OST) care settings and
decentralizing ART to primary care health facilities,
where populations are already receiving testing and
counselling, may increase accessibility, affordability, and
acceptability of HIV services. This could also change the
paradigm of national programming in some settings from
being vertical, where only HIV health facilities are used
for delivering HIV services, to diagonal, wherein sound
HIV testing, care, and treatment are integrated into strong
health systems [12].
Earlier reviews have covered decentralization [13],
community-based ART [14], and models of HIV
integration with TB care [15,16], MNCH services
[17,18], and OST [19]. Our objective was to summarize
the findings of several systematic reviews conducted for
the 2013 WHO consolidated antiretroviral guidelines on
HIV service integration and decentralization.

Methods
Conduct of systematic reviews
Systematic reviews were conducted to inform HIV
service delivery and operational recommendations as part

of the 2013 WHO guidelines preparation [20]. For the
reviews on integration and decentralization of ART,
reviewers systematically searched PubMed, Embase,
PsycINFO, Web of Science, CENTRAL, and the
WHO Index Medicus databases in 2012 for studies
meeting eligibility criteria. The WHO International
Clinical Trials Registry Platform was also searched in
2012 for future and ongoing studies. Archived abstracts
for the Conference on Retroviruses and Opportunistic
Infections, the International AIDS Conference, and the
International AIDS Society Conference on HIV Pathogenesis, Treatment and Prevention were searched in
2012. For the review on the integration of HIV and TB
services, abstracts from the Union World Conference on
Lung Health conference database were additionally
searched in 2012.

Study definitions
Integrated ART was defined as providing ART at
MNCH, TB, or OST health facilities. Separate ART
was defined as providing ART and MNCH, TB, or OST
services at multiple health facilities. Partial decentralization was defined as initiation at hospitals and maintenance
at primary health facilities, full decentralization was
defined as initiation and maintenance at primary health
facilities, and community-based ART was defined as
initiation at either a hospital or primary health facility
with maintenance between facility visits through
community-based approaches (e.g., home-based delivery
or utilizing networks of people with HIV). MNCH
facilities were defined as those providing antenatal,
postnatal, infant, and/or child health services. Primary
health facilities provided care for multiple diseases and
were sometimes called primary health centers or primary
health clinics. TB treatment settings included a range of
health sites providing tuberculosis treatment (e.g. TB
facilities, primary health facilities, and hospitals).
Antiretroviral therapy coverage was defined as the
number of persons who initiated ART divided by the
number of people who were eligible per national clinical
guidelines. Retention in care was defined as the number
of people who remained in care after a time period, selfdefined by studies, divided by the number of people who
enrolled in care. Mortality was defined as the number of
people who are enrolled in care and died of any cause
divided by the number of people enrolled in care.

Selection criteria
Two reviewers independently screened abstracts of all
identified articles and examined the full text articles of
those that seemed relevant. Studies meeting each review’s
respective eligibility criteria were included. For service
integration, studies were included when the study
population included people with HIV; the intervention
was ART integrated into MNCH care where there is a
generalized HIV epidemic, settings providing TB treatment where there is a high burden of HIV and TB, or
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settings providing OST; the comparator was separate
services; the outcomes were mortality, retention in HIV
care, and/or ART coverage; and the study design was a
randomized trial or an observational cohort study.
The decentralization review’s eligibility criteria included
the same population, outcomes, and study designs. The
reviewers included studies with partial decentralization,
full decentralization, and community-based ART as the
intervention and hospital-based ART as the comparator
after one year of ART.

Statistical analyses
Studies meeting eligibility criteria were stratified by
service delivery approach (i.e., MNCH integration, TB
integration, OST integration, partial decentralization, full
decentralization, or community-based ART). As proportions were used to gauge ART coverage, retention,
and mortality, the frequency of events was quantified
using risks, and relative risks (RRs) were used for
comparisons. Pooled RRs were used, when appropriate,
to compare participants in the intervention and
comparator arms of multiple studies meeting eligibility
criteria. Random-effects models were used for all metaanalyses. I-squared statistics were used to measure
heterogeneity [21]. I-squared statistics near 25% indicate
low heterogeneity, values near 50% indicate moderate
heterogeneity, and those above 75% indicate high
heterogeneity [22]. Analyses were completed in STATA
version 12.0 and Review Manager version 5.1.

Results
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care settings versus separate services (Fig. 2). Overall,
there was an improvement in ART coverage across all
twelve studies (RR 1.83, 95% CI 1.48–2.25, Fig. 3).
Four studies evaluated mortality. Two studies [30,35]
reported reduced mortality and two studies reported
similar mortality [37,38] when ART was provided in TB
care settings compared with separate services (Fig. 2).
Overall, rates of mortality were nonsignificantly reduced
in integrated versus separate services (RR 0.55, 95% CI
0.29–1.05).

Antiretroviral therapy integration with services
providing opiate substitution therapy
Four hundred eight studies were screened and two met
the inclusion criteria (Fig. 1c and Table 1). One study
evaluated ART coverage. This study reported similar
ART coverage when ART was provided in OST settings
compared with separate ART and OST care settings (Figs
2 and 3) [39]. One study evaluated retention and
mortality, and showed similar retention and mortality in
integrated versus separate services [40] (Fig. 2).
Partial decentralization of antiretroviral therapy
Three thousand four hundred thirty-seven studies were
screened and four met the inclusion criteria (Fig. 1d and
Table 1). None of the studies evaluated ART coverage.
Three studies reported improved retention in care
[41–43], and one study reported similar retention [44]
(Fig. 4). Overall, there was improved retention across all
four studies (RR 1.05, 95% CI 1.01–1.09, Fig. 5). All
studies reported reduced mortality [41–44] (overall RR
0.34, 95% CI 0.13–0.87) (Fig. 4).

Antiretroviral therapy integration with maternal,
neonatal, and child healthcare services
Nine hundred forty-nine studies were screened and four
met the inclusion criteria (Fig. 1a and Table 1). None of
the studies evaluated mortality. One study evaluated
retention in care and found similar rates among pregnant
and breastfeeding women in integrated versus separate
services [23] (Fig. 2). Four studies evaluated ART
coverage. Three studies reported improved coverage in
integrated services [23–25] and one study reported
similar coverage [26] (Fig. 2). Overall, there was an
improvement in ART coverage across all four studies
(RR 1.37, 95% confidence interval [CI] 1.05–1.79,
Fig. 3).

Full decentralization of antiretroviral therapy
Three thousand four hundred thirty-seven studies were
screened and four studies met the inclusion criteria
(Fig. 1d and Table 1). None of the studies evaluated ART
coverage. All studies reported improved retention in care
[45–48] (overall estimate RR 1.12, 95% CI 1.08–1.17,
Figs 4 and 5). Three studies reported reduced mortality
[46–48], although one estimate lacked statistical significance [47], whereas one study reported increased
mortality [45] (Fig. 4). Overall, the rates of mortality
were comparable in fully decentralized and hospital-based
ART (RR 1.10, 95% CI 0.63–1.92).

Antiretroviral therapy integration with
tuberculosis treatment services
One thousand one hundred sixty-four studies were
screened and twelve studies met the inclusion criteria
(Fig. 1b and Table 1). None of the studies evaluated
retention. Twelve studies evaluated ART coverage. Nine
[27–35] reported improved coverage, and three [36–38]
reported similar coverage, when ARTwas provided in TB

Community-based antiretroviral therapy
Three thousand four hundred thirty-seven studies were
screened and two studies met the inclusion criteria
(Fig. 1d and Table 1). Neither evaluated ART coverage.
Both reported similar retention [49,50] (overall RR 1.01,
95% CI 0.99–1.03, Figs 4 and 5). Both reported similar
mortality [49,50] (overall RR 1.03, 95% CI 0.64–1.65)
(Fig. 4).
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Identification

Identification

949 unique
abstracts identified

1164 unique
abstracts identified

Screening
949 abstracts
reviewed

Screening

914 abstracts not
relevant

1164 abstracts
reviewed

Eligibility
35 full text articles
assessed for
eligibility

1135 abstracts not
relevant

22 studies retrieved
through contacting
experts in the field

31 articles were
excluded

Eligibility
Inclusion
4 articles included

(a)

Identification

Screening

12 articles included

(b)

Identification

381 abstracts not
relevant

3437 unique
abstracts identified

Screening

3 studies retrieved
through contacting
experts in the field

3437 abstracts
reviewed

Eligibility
30 full text articles
assessed for
eligibility

39 articles were
excluded

Inclusion

408 unique
abstracts identified

408 abstracts
reviewed

51 full text articles
assessed for
eligibility

3408 abstracts not
relevant

Eligibility
28 articles were
excluded

29 full text articles
assessed for
eligibility

Inclusion

Inclusion

2 articles included

10 articles included

(c)

19 articles were
excluded

(d)

Fig. 1. Flow chart of study selection process. (a) Maternal, newborn, and child health (MNCH) integration review,
(b) Tuberculosis (TB) integration review, (c) Opiate substitution therapy (OST) integration review, and (d) Decentralization
review.
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Table 1. Summary of characteristics of included studies.
Author

Country

ART integration with MNCH
Christie et al. [25]
Jamaica
Killam et al. [23]

Zambia
a

Pfeiffer et al. [24]

Mozambique

Tsague et al. [26]

Rwanda

ART integration with TB services
Bygrave et al. [36]
Lesotho

Population

Intervention

Comparator

Pregnant women with HIV
attending MNCH facilities
Pregnant women with HIV
attending MNCH facilities
Pregnant women with HIV
attending MNCH facilitiesa
Pregnant women with HIV
attending MNCH facilities

Integrated MNCH services,
HIV care, and ART
Integrated MNCH services,
HIV care, and ART
Integrated MNCH services,
HIV care, and ART
Integrated MNCH services,
HIV care, and ART

MNCH services
for ART
MNCH services
for ART
MNCH services
for ART
MNCH services
for ART

People with HIV and TB

Integrated TB treatment and ART

TB treatment and referral
for ART
TB treatment and referral
for ART
TB treatment and referral
for ART
HIV testing, TB treatment,
and referral for ART
TB treatment and referral
for ART
TB treatment and referral
for ART
HIV testing, TB treatment,
and referral for ART
TB treatment and referral
for ART
TB treatment and referral
for ART
TB treatment and referral
for ART
TB treatment and referral
for ART
TB treatment and referral
for ART

and referral
and referral
and referral
and referral

Chifundo et al. [27]

Malawi

People with HIV and TB

Integrated TB treatment and ART

Howard et al. [28]

Kenya

People with HIV and TB

Integrated TB treatment and ART

Huerga et al. [29]

Kenya

People with TB

Kerschberger et al. [37]

South Africa

People with HIV and TB

Integrated HIV testing, TB
treatment, and ART
Integrated TB treatment and ART

Ikeda et al. [30]

Guatemala

People with HIV and TB

Integrated TB treatment and ART

South Africa

People with TB

Morse et al. [32]

Zambia

People with HIV and TB

Integrated HIV testing, TB
treatment, and ART
Integrated TB treatment and ART

Pevzner et al. [33]

Rwanda

People with HIV and TB

Integrated TB treatment and ART

Phiri et al. [34]

Malawi

People with HIV and TB

Integrated TB treatment and ART

Schwartz et al. [38]

Botswana

People with HIV and TB

Integrated TB treatment and ART

Van Rie et al. [35]

Democratic
Republic
of Congo

People with HIV and TB

Integrated TB treatment and ART

PWID enrolled in
methadone maintenance
treatment
People with substance
use disorders

Integrated HIV testing, HIV care,
ART, and MMT

HIV care and ART

HIV care, ART, and assessment for
substance abuse treatment needs
with facilitated referral for those
eligible

HIV care and ART

Children with HIV

ART initiated at hospitals and
maintained at primary health
ART initiated at hospitals and
maintained at primary health
ART initiated at hospitals and
maintained at primary health
ART initiated at hospitals and
maintained at primary health

ART initiated and
maintained at hospitals
ART initiated and
maintained at hospitals
ART initiated and
maintained at hospitals
ART initiated and
maintained at hospitals

Louwagie et al. [31]

b

ART integration with OST
Achmad et al. [40]
Indonesia
Zaller et al. [39]

United States
of America

Partial decentralization of ART
Bock et al. [44]
South Africa
Brennan et al. [43]

South Africa

Adults with HIV

Chan et al. [42]

Malawi

Fatti et al. [41]

South Africa

Adults and children
with HIV
Adults with HIV

Full decentralization of ART
Assefa et al. [48]
Ethiopia

Not described

Bedelu et al. [47]

South Africa

Adults with HIV

Massaquoi et al. [46]

Malawi

McGuire et al. [45]

Malawi

Adults and children
with HIV
Adults with HIV

Community-based ART
Jaffar et al. [50]

Uganda

Adults with HIV

Kenya

Adults with HIV

Selke et al. [49]

facilities
facilities
facilities
facilities

ART initiated and maintained at
primary health facilities
ART initiated and maintained at
primary health facilities
ART initiated and maintained at
primary health facilities
ART initiated and maintained
at primary health facilities

ART initiated and
maintained at hospitals
ART initiated and
maintained at hospitals
ART initiated and
maintained at hospitals
ART initiated and
maintained at hospitals

ART initiated at hospitals and
monthly at homes between
visits every 6 months
ART initiated at hospitals and
monthly at homes between
visits every 3 months

delivered
facility

ART initiated and
maintained at hospitals

delivered
facility

ART initiated and
maintained at hospitals

ART, antiretroviral therapy; MNCH, maternal newborn and child health; OST, opiate-substitution therapy; TB, tuberculosis.
a
The reported relative risk in this study was comparing integrated HIV services overall to vertical services.
b
The intervention was providing ART at the same health facility.
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±

MNCH
ART coverage
Christie (Jamaica)
Killam (Zambia)
Pfeiffer (Mozambique)
Tsague (Rwanda)

Integrated
Total Percent

±

Separated
Total Percent

Relative risk
(95% Cl)

156
278
105

160
846
135

97.5%
32.9%
77.8%

135
103
22

191
716
26

70.7%
14.4%
84.6%

1.38 (1.29–1.47)
2.28 (1.87–2.80)
1.58 (1.17–2.14)
0.92 (0.76–1.11)
1.37 (1.05–1.79)

244

278

87.8%

94

103

91.3%

0.96 (0.89–1.04)

174
257
19233
150
115
64
74
53
1036
775
17
354

225
338
40069
325
156
88
105
204
2673
1138
42
513

77.3%
76.0%
48.0%
46.2%
73.7%
72.7%
70.5%
26.0%
38.8%
68.1%
40.5%
69.0%

131
201
12426
26
21
74
104
22
296
758
70
62

151
456
41174
304
93
100
233
203
2276
1289
143
373

86.8%
44.1%
30.2%
8.6%
22.6%
74.0%
44.6%
10.8%
13.0%
58.8%
49.0%
16.6%

0.89 (0.81–0.98)
1.73 (1.53–1.94)
1.59 (1.56–1.62)
5.40 (3.67–7.94)
3.26 (2.22–4.81)
0.98 (0.83–1.17)
1.58 (1.31–1.91)
2.40 (1.52–3.79)
2.98 (2.65–3.35)
1.16 (1.09–1.23)
0.83 (0.56–1.24)
4.15 (3.28–5.25)
1.83 (1.48–2.25)

29
7
8
52

156
88
79
513

18.6%
8.0%
10.1%
10.1%

68
9
20
78

93
100
250
373

73.1%
9.0%
8.0%
20.9%

0.25 (0.18–0.36)
0.88 (0.34–2.27)
1.27 (0.58–2.76)
0.48 (0.35–0.67)
0.55 (0.29–1.05)

ART coverage
Zaller (U.S.A.)

89

116

76.7%

745

869

85.7%

0.90 (0.81–0.99)

Retention in HIV care
Achmad (Indonesia)

35

35

100.0%

170

175

97.1%

1.03 (1 .00–1.06)

Mortality
Achmad (Indonesia)

2

35

5.7%

13

175

7.4%

0.77 (0.18–3.26)

Overall (I2 = 83%)
Retention in HIV care
Killam (Zambia)

TB
ART coverage
Bygrave (Lesotho)
Chifundo (Malawi)
Howard (Kenya)
Huerga (Kenya)
Ikeda (Guatemala)
Kerschberger (R.S.A.)
Louwagie (R.S.A.)
Morse (Zambia)
Pevzner (Rwanda)
Phiri (Malawi)
Schwartz (Botswana)
Van Rie (D .R.C)

Overall (I2 = 98%)
Mortality
Ikeda (Guatemala)
Kerschberger (R.S.A.)
Schwartz (Botswana)
Van Rie (D.R.C)

Overall (I2 = 84%)
OST

0.1

1
Benefits
mortality

10
Benefits ART
coverage
and retention

Fig. 2. Forest plot antiretroviral therapy coverage, retention in HIV care, and mortality in integrated versus separated services.
Results on the right side of the y-axis (RR > 1) are beneficial for antiretroviral therapy (ART) coverage and retention, whereas results
on the left side of the y-axis (RR <1) are beneficial for mortality. CI, confidence interval; D.R.C., Democratic Republic of the
Congo; MNCH, maternal newborn and child health; OST, opiate-substitution therapy; R.S.A., Republic of South Africa; TB,
tuberculosis; U.S.A., United States of America.

Discussion

2.50

Pooled relative risk for
ART coverage

S180

2.00

1.50

1.00

0.50
MNCH
N = 2074

TB
N = 92 671

OST
N = 985

Programme of HIV service integration

Fig. 3. Summary of results for service integration and antiretroviral therapy coverage. MNCH, maternal newborn
and child health; OST, opiate-substitution therapy; TB,
tuberculosis.

In many cases, there were improvements in ART coverage
and reductions in mortality with service integration and
improvements in retention and reductions in mortality
with decentralization. There were no adverse outcomes
associated with integrating ART into other programmes,
decentralizing ART into primary health facilities, and
providing community-based ART between facility visits.
This may be associated with the availability of the full range
of HIV services (i.e., HIV testing and counselling, HIV
care, and ART) at a single site. There were limited data on
the acceptability and quality of services. Researchers and
countries should continue monitoring integration and
decentralization efforts closely to ensure the quality of
services is not adversely affected. Ensuring timely access
to comprehensive and evidence-based interventions is
also necessary for improved health outcomes. This should
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Primary health facility
or community-based
±
Total Percent

Partial decentralization
Retention in HIV care
Bock (R.S.A.)
Brennan (R.S.A.)
Chan (Malawi)
Fatti (R.S.A.)

±

Hospital
Total Percent

Relative risk
(95% CI)

350
683
3187
17318

361
693
3440
19273

97.0%
98.6%
92.6%
89.9%

1107
1992
3955
6214

1144
2079
4653
7447

96.8%
95.8%
85.0%
83.4%

1.00 (0.98–1.02)
1.03 (1.02–1.04)
1.09 (1.07–1.11)
1.08 (1.07–1.09)
1.05 (1.01–1.09)

6
2
99
1493

361
693
3440
19273

1.7%
0.3%
2.9%
7.7%

83
32
525
642

1144
2079
4653
7447

7.3%
1.5%
11.3%
8.6%

0.23 (0.10–0.52)
0.19 (0.05–0.78)
0.26 (0.21–0.31)
0.90 (0.82–0.98)
0.34 (0.13–0.17)

4799
582
1152
9150

6206
595
1170
9782

77.3%
97.8%
98.5%
93.5%

22394
347
2677
2760

31929
430
2904
3344

70.1%
80.7%
92.2%
82.5%

1.10 (1.09–1.12)
1.21 (1.16–1.27)
1.07 (1.05–1.08)
1.14 (1.12–1.16)
1.12 (1.01–1.17)

698
100
150
877

6206
595
1170
9094

11 .2%
16.8%
12.8%
9.6%

2915
58
202
498

31929
430
2904
2771

9.1%
13.5%
7.0%
18.0%

1.23 (1.14–1.33)
1.25 (0.92–1.68)
1.84 (1.51–2.25)
0.54 (0.48–0.59)
1.10 (0.63–1.92)

327
65

330
69

99.1%
94.2%

225
77

229
81

98.3%
95.1%

1.01 (0.99–1.03)
0.99 (0.92–1.07)
1.01 (0.99–1.03)

36
1

330
69

10.9%
1.4%

25
0

229
81

10.9%
0.0%

1.00 (0.62–1.62)
3.51 (0.15–84.90)
1.03 (0.64–1.65)

Overall (I2 = 97%)
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Mortality
Bock (R.S.A.)
Brennan (R.S.A.)
Chan (Malawi)
Fatti (R.S.A.)

Overall (I2 = 98%)

Full decentralization
Retention in HIV care
Assefa (Ethiopia)
Bedelu (R.S.A.)
Massaquoi (Malawi)
McGuire (Malawi)

Overall (I2 = 95%)
Mortality

Assefa (Ethiopia)
Bedelu (R.S.A.)
Massaquoi (Malawi)
McGuire (Malawi)

Overall (I2 = 99%)

Community-based ART
Retention in HIV care
Jaffar (Uganda)
Selke (Kenya)
2

Overall (I = 0%)
Mortality
Jaffar (Uganda)
Selke (Kenya)

Overall

(I2

= 0%)

0.1

1
Benefits
mortality

10
Benefits ART
coverage
and retention

Fig. 4. Forest plot of retention in HIV care and mortality in partial decentralization, full decentralization, and community-based
antiretroviral therapy versus hospitals. Results on the right side of the y-axis (RR > 1) are beneficial for retention whereas results on
the left side of the y-axis (RR <1) are beneficial for mortality. CI, confidence interval; RSA, Republic of South Africa

include both HIV and non-HIV services that are essential
for the general population, pregnant and breastfeeding
women, persons with TB, and people who inject drugs.

Pooled relative risk for
retention in care

1.20
1.15
1.10
1.05
1.00
0.95
Partial
N = 39 090

Full
N = 56 360

Community-based
N = 709

Model of decentralisation

Fig. 5. Summary of results for decentralization and retention
in care.

Based on these data, programme risks and benefits,
acceptability; values; and preferences, cost implications,
feasibility and critical contextual constraints, and
contextual relevance, the 2013 WHO consolidated
antiretroviral guidelines recommend:
(1) In generalized epidemic settings, ART should be
initiated and maintained in eligible pregnant and
postpartum women and in infants at MNCH care
settings, with linkage and referral to ongoing HIV care
and ART, wherever appropriate.
(2) In settings with a high burden of HIV and TB, ART
should be initiated for an individual living with HIV in
TB treatment settings, with linkage to ongoing HIV care
and ART.
(3) ART should be initiated and maintained in eligible
people living with HIV at care settings in which OST
is provided.
(4) The following options should be considered for
decentralization of ART initiation and maintenance:
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(a) initiation of ART in hospitals with maintenance of
ART in peripheral health facilities,
(b) initiation and maintenance of ART in peripheral
health facilities,
(c) initiation of ART at peripheral health facilities with
maintenance at the community level (i.e., outside
health facilities in settings such as outreach sites,
health posts, home-based services, or communitybased organizations) between regular clinical visits.

There are a number of factors that programmes will need
to consider when expanding access to ART through
integration and decentralization within their unique
context. These include the volume of people with HIV
expected in integrated and decentralized sites, whether
integration and decentralization of ART brings services
closer to people who otherwise must travel long distances
to receive HIV care and treatment, whether integration
and decentralization of HIV treatment reduces workload
to overburdened health facilities, and whether integration
and decentralization of HIV treatment improves access for
populations who often face stigma, discrimination, and
criminalization. Evaluation of these factors may help
programmes when prioritizing integration and decentralization efforts and facilitate scale-up based on
experiences and lessons learned.
Creating an enabling and collaborative programme and
policy environment is critical for success in service
delivery. This includes mechanisms for joint planning,
monitoring and evaluation, resource mobilization,
programme supervision and review, and health worker
training and mentoring. MNCH, TB, and OST services
are entry points for lifelong care for people diagnosed
with HIV in such settings, and these services will need
to ensure continuity of care. Some MNCH care settings
may opt to refer women and children to HIV clinics
after completion of childhood immunizations, cessation
of breastfeeding, or the child’s definitive HIV diagnosis.
Other MNCH care settings may decide to provide
family-focused ART services. TB and HIV programmes
will also need to assess whether referral of people with
HIV at completion of TB treatment or providing
lifelong ART at TB care settings is locally feasible. Given
that OST often requires long-term care referral after
OST completion may need evaluation based on patient
preferences and local feasibility.
A 2011 WHO survey indicated that the ratio of TB
treatment facilities to HIV facilities providing ART was
1.3 in South Africa, 2.6 in Zimbabwe, 5.8 in
Mozambique, 8.9 in Nigeria, and 30.4 in India [51].
This suggests that many countries with high burdens of
HIV and TB may have opportunities to expand access to
ART to people with HIV and active TB by integrating
services. However, countries will also need to evaluate
epidemiological burden to understand where integration
offers advantages. For example, rather than integrating

services nationwide, integration may make the most sense
in settings where the burden of HIV and TB is high.
These considerations also apply to integration of ART
into MNCH care in generalized epidemic settings and the
decentralization of ART into primary health facilities
[52]. In all healthcare settings routine implementation of
TB infection control measures is vital to reduce risk of
nosocomial TB transmission [53].
WHO recommends a comprehensive package of interventions for the prevention, treatment, and care of HIV
among people who inject drugs, including needle and
syringe programmes; OST and other evidence-based drug
dependence treatment; HIV testing and counselling; ART;
prevention and treatment of sexually transmitted infections; condom distribution programmes for people who
inject drugs and their sexual partners; targeted information,
education and communication for people who inject
drugs and their sexual partners; prevention, vaccination,
diagnosis, and treatment for viral hepatitis; and prevention,
diagnosis, and treatment of TB [8]. In many settings
with a large number of people who inject drugs, there
remains limited access to OST, with provision often being
led by community-based and nongovernmental organizations [11]. Therefore, HIV programmes may need to
collaborate with these organizations when integrating
services. OST has considerable benefits for people who
inject drugs, including reducing opioid and other drug use,
criminal activity, risk behaviours, opioid overdose, and
all-cause mortality [54]. These benefits can also support
adherence to ART and improve rates of viral suppression
[40].
There are some shared implementation considerations
for integrating and decentralizing HIV services. First,
HIV programmes need to strengthen supply chain
management systems to prevent stock outs of antiretroviral drugs and other key commodities [55]. Second,
HIV programmes may consider a phased approach for
integrating and decentralizing ART to strengthen
supply management systems, service organization at
the facility level, and monitoring and evaluation
systems. Third, decentralized and integrated delivery
of ART in many settings implies initiation and
maintenance of HIV care and treatment by trained
nonspecialized healthcare providers, nurses, and nonphysician clinicians. In order to prevent overburdening
nonphysician clinicians, some tasks may also need to be
shifted to or shared with trained community health
workers and ‘lay providers’. Randomized trials have
examined the risks and benefits of task shifting and
sharing for both initiation [56] and maintenance
[50,56,57] of ART by nurses and nonphysician clinicians.
Based on these trials and observational studies [20],
WHO recommends that trained nonphysician clinicians,
nurses, and midwives can initiate first-line ART and
maintain ART, and that community health workers can
dispense ART between facility visits [58]. Effective
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task shifting and sharing requires providing training,
mentoring, and supportive supervision for all healthcare
providers; ensuring clear criteria for when, where, and
to whom patients should be referred when necessary;
implementing standardized monitoring and evaluation
systems across all health facilities providing HIV care; and
ensuring quality care in all settings providing HIV care.
TB, MNCH, and OST were reviewed due to
programme synergies; however, future research should
evaluate the potential for ART integration in settings
providing treatment for STIs and immunizations.
Antiretroviral therapy in STI treatment settings could
expand access to sex workers and men who have sex
with men, whereas ART in settings providing
immunizations could expand access to the paediatric
population. Most identified studies had limited periods
of follow-up. The feasibility, sustainability, and retention of people with HIV may be different over longer
periods of time, and studies are needed to understand
integration and decentralization outcomes fully. It is
difficult to ascertain the benefits and risks of integrating
ART into OST settings, as there is potential for
confounding owing to differences in access to OST
[59,60] and directly observed ART [61,62]. Future
research could provide improved estimates.
Using the I-squared statistic, there was high heterogeneity
for most of the meta-analyses. All analyses should be
interpreted with respect to local epidemiology, social and
cultural context, and health systems organization of
studies contributing data. Moreover, there were limited
data on patient and health worker acceptability of
integrating and decentralizing services. For MNCH,
some data suggested that providers and patients had
positive perspectives and experiences with service
integration [63,64]. Qualitative research is needed to
further understand the effects of service integration and
decentralization on stigma and normalization of HIV
services, particularly in providing services to key
populations (i.e. men who have sex with men, sex
workers, people who inject drugs, and transgender
people). Finally, the overall implications of service
integration on the health system, including on health
workers skill mix, workload, and ‘scope of practice’, will
need to be documented to further strengthen learning
from programme implementation.
In conclusion, service integration was often associated
with improved ART coverage, whereas decentralization
often improved retention. Neither integration nor
decentralization was associated with harmful outcomes.
Many studies indicated reduced mortality for integration
and decentralization and these estimates could be
improved by additional studies following people longer.
Implementation research is also needed to establish
estimates in different geographical and sociocultural
contexts. As countries develop their new national
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strategic plans and investment cases, consideration should
be given to expanding access to ART through integration
and decentralization [58].
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