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Abstract

Introduction: Lesotho was among the first countries to adopt decentralization of care from hospitals to nurse-led health centres
(HCs) to scale up the provision of antiretroviral therapy (ART). We compared outcomes between patients who started ART at HCs
and hospitals in two rural catchment areas in Lesotho.

Methods: The two catchment areas comprise two hospitals and 12 HCs. Patients >16 years starting ART at a hospital or HC
between 2008 and 2011 were included. Loss to follow-up (LTFU) was defined as not returning to the facility for > 180 days after
the last visit, no follow-up (no FUP) as not returning after starting ART, and retention in care as alive and on ART at the facility.
The data were analysed using logistic regression, competing risk regression and Kaplan-Meier methods. Multivariable analyses
were adjusted for sex, age, CD4 cell count, World Health Organization stage, catchment area and type of ART. All analyses were
stratified by gender.

Results: Of 3747 patients, 2042 (54.5%) started ART at HCs. Both women and men at hospitals had more advanced clinical
and immunological stages of disease than those at HCs. Over 5445 patient-years, 420 died and 475 were LTFU. Kaplan-Meier
estimates for three-year retention were 68.7 and 69.7% at HCs and hospitals, respectively, among women (p =0.81) and 68.8%
at HCs versus 54.7% at hospitals among men (p <0.001). These findings persisted in adjusted analyses, with similar retention at
HCs and hospitals among women (odds ratio (OR): 0.89, 95% confidence interval (Cl): 0.73—1.09) and higher retention at HCs
among men (OR: 1.53, 95% Cl: 1.20—1.96). The latter result was mainly driven by a lower proportion of patients LTFU at HCs
(OR: 0.68, 95% Cl: 0.51-0.93).

Conclusions: In rural Lesotho, overall retention in care did not differ significantly between nurse-led HCs and hospitals. However,
men seemed to benefit most from starting ART at HCs, as they were more likely to remain in care in these facilities compared to
hospitals.
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Introduction be shifted to lay personnel. Such task shifting allows the

Scarce human resources for health are a major obstacle to
the scale-up of antiretroviral therapy (ART) in rural Africa
[1,2]. In response, the World Health Organization (WHO)
recommends that, whenever possible, tasks should be shifted
to less specialized health workers [3], in line with the WHO'’s
public health approach to ART in resource-limited settings
[4]. Nurses may partly or completely take over the provision
of ART to HIV-infected patients [5]. To compensate for the
additional workload, other tasks, such as HIV testing and
counselling or adherence and psychosocial counselling, may

decentralization of ART provision to nurse-led primary
healthcare clinics.

Through task shifting and decentralization, several coun-
tries in sub-Saharan Africa, such as Zambia, Ethiopia and
Malawi, managed to scale up ART provision substantially
[6—8]. A systematic review concluded that task shifting offers
high-quality and cost-effective HIV care to more patients than
physician-centred models [9]. The results of two clinical trials
confirmed these findings by showing that nurse-monitored
ART was non-inferior in terms of virological suppression and
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retention in care [10] and that nurse-based initiation
and follow-up (FUP) of ART resulted in a similar mortality
rate as compared to physician-based care [11]. Cohort
studies in settings with decentralized HIV care have uniformly
reported favourable outcomes, including improved reten-
tion in care [12—19]. However, most studies assessed short-
term clinical outcomes in pilot programmes focusing on a
single district, and the generalizability of these findings is
unclear. Data on the outcomes of full decentralization in
regard to start and FUP of ART at the health centre (HC)
level are still scarce. A recent Cochrane Review, including
two cluster-randomized trials and 14 cohort studies, found
moderate quality of evidence that partial decentraliza-
tion (ART started by physicians at hospitals and FUP
decentralized to nurse-led HCs) probably reduces attrition.
For full decentralization (start and FUP of ART at the HC
level), their analysis was inconclusive due to very low quality
of evidence [20].

Lesotho has the third-highest HIV prevalence in the world
and is particularly hit by the shortage of human resources
for health [21-23]. In 2007, it was one of the first countries
to decentralize the initiation and FUP of ART to nurse-led HCs
on a national scale. This was facilitated by the development
of national guidelines tailored to nurses who work in primary
healthcare settings [24]. In a recent study of ART outcomes in
rural southern Africa, we showed that among patients
treated in Lesotho, only 55% were alive and in care three
years after enrolment [25]. The aim of this study is to assess
the effectiveness of decentralized nurse-based ART pro-
grammes by comparing three-year outcomes between pa-
tients who initiated ART at HCs and those who started
treatment at hospitals in two geographically and demogra-
phically different catchment areas in rural Lesotho. By
stratifying all analyses by gender, we intended to assess
differences in outcomes between women and men starting
ART in HCs and hospitals.

Methods
Study setting
The study includes data from the catchment areas of two
hospitals in rural Lesotho. Seboche, located in Botha-Bothe
district in northern Lesotho, has an estimated population of
55,000. It is served by one hospital and five HCs. Paray
belongs to the mountainous district of Thaba-Tseka in central
Lesotho, has about 77,000 inhabitants and is served by one
hospital and seven HCs. According to the 2009 Demographic
and Health Survey, Thaba-Tseka had an adult HIV prevalence
of 20.1% and Botha-Bothe of 15.9%. Both areas are rural, and
the majority of people are subsidence farmers. Compared
to Seboche, Paray is more remote, with longer distances to
the healthcare facilities, and its population is poorer, has
a lower literacy rate and is confronted with higher levels
of food insecurity and malnutrition. It was estimated that
the proportion belonging to the lowest wealth quintile was
53.7% in Paray and 20.4% in Seboche, and the rate of
stunting among children was 23.1 and 9.5%, respectively
[26].

The two hospitals started providing ART in 2005. In 2007,
in response to severe staff shortages, Lesotho published new

national guidelines and started to implement a nurse-based
model to decentralize and scale-up ART provision [12,27].
In the two study areas, this process was completed by mid-
2008. However, laboratory examinations were not decentra-
lized to the HC level. Blood samples are transported weekly
from the HCs by motorbike to the referral hospitals.
Nurses receive the laboratory results 3 to 7 days after blood
was drawn. Both hospitals supervise the HCs within their
catchment areas and serve as referral facilities. The hospitals
are staffed with four physicians per site and provide
laboratory services for basic analyses, including CD4 cell
counts. Viral load testing is not available on site and not done
routinely. The HCs are usually staffed with one registered
nurse acting as a nurse-clinician and one nurse-assistant as
well as 1-3 lay or community counsellors. The lay counsellors
perform HIV counselling and testing and adherence monitor-
ing and counselling, and they trace patients who are lost
to follow-up (LTFU). The nurse-clinician and, in some cases,
the nurse-assistant initiate ART and manage the clinical
monitoring of patients. Table 1 summarizes the resources
available for HIV care at the HCs and hospitals. There are no
data on the actual travel times of patients to the facility.
However, we estimate that average travel times are 2 and
1.5 hours to the Paray and Seboche hospitals, respectively.
The estimated average travel time to the HCs is shorter: 1.5
and 1 hour, respectively.

Both areas benefit from health projects supported by
SolidarMed, a Swiss non-governmental organization (NGO).
The SolidarMed ART project (SMART) has supported the
implementation of the national ART programme since 2005.
A more detailed description of the SMART programme can be
found elsewhere [25]. The SMART programme in Lesotho is
part of the International Epidemiologic Databases to Evaluate
AIDS in Southern Africa (leDEA-SA), a collaboration of ART
programmes from seven countries in the region [28].

Data collection

Individual patient data are obtained from the national ART
patient sheets that are completed for all patients initiated
on ART in Lesotho. Since 2005, data-managers have visited
the facilities monthly to enter the paper-based data into an
electronic database. Each patient starting ART in Lesotho
receives a unique national identifier number, which is kept in
case of transfer. It is entered into the database and allows
identification of the facility at which patients initiated ART.
The registered data contain information on basic demo-
graphic indicators (age and sex) as well as clinical (WHO stage,
opportunistic infections, drug-related side effects, concurrent
tuberculosis and pregnancy) and laboratory parameters (CD4
cell count, haemoglobin and creatinine). A data coordinator
performs regular quality checks of the database, and addi-
tional checks are performed by SolidarMed staff and leDEA-SA
data managers.

Inclusion criteria and outcomes

All patients aged 16 years or older who started ART with at
least three drugs (two nucleoside reverse transcriptase
inhibitors (NRTIs) and one non-nucleoside reverse transcrip-
tase inhibitor (NNRTI)) within the two catchment areas
between January 2008 and April 2011 were included.
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Table 1. Resources available for ART services at the two hospitals and the 12 health centres involved in the study

Seboche Paray

Hospital Health centres Hospital Health centres

(n=1) (n=5) (n=1) (n=7)
Number of physicians 4 0 4 0
Number of nurse-clinicians per facility providing ART 3 1 2 1
Number of nurse-assistants per facility involved in ART 2 1 3 1
Number of lay counsellors per facility 5 2 7 2
Number of new adult patients enrolled in ART per facility from 1 January 873 159 832 178

2008 to 30 April 2011

Nurse-clinician/patient ratio 1/291 1/159 1/419 1/178
CD4 testing on site Yes No Yes No
Haemoglobin testing on site Yes 2 out of 5 Yes 2 out of 7
Biochemistry on site Yes No Yes No
Viral load testing on site No No No No
TB services available Yes Yes Yes Yes
Sputum microscopy on site Yes No Yes No
X-ray on site Yes No Yes No

We assessed the following outcomes: retention in care, no
FUP, LTFU and mortality. Retention in care was defined as
alive on ART and in active FUP at database closure. No FUP
was defined as no visits after the initiation of ART. LTFU was
defined as not returning to the healthcare facility for six
months or longer after at least one FUP visit, and not being
reported dead or transferred out. Patients with no FUP after
ART initiation were excluded from analyses of LTFU and
mortality. Transfers of patients had to be confirmed by a
national transfer letter. The analysis closure date was October
31, 2011. Patients who started ART within six months prior to
the closure date could not be classified regarding LTFU and
were excluded from all analyses. FUP was censored three
years after initiation of ART.

Statistical analyses

Comparisons were made between hospitals and HCs.
All analyses were stratified by gender. Baseline characteristics
were compared using Mann-Whitney and Pearson’s chi-
square tests for continuous and categorical variables, respec-
tively. Retention in care was examined in Kaplan-Meier
curves and log rank tests. We used a multivariable logistic
regression model to identify individual and programmatic
characteristics associated with no FUP, and we used compet-
ing risk regression to assess risk factors for LTFU or death
[29]. The competing risk model accounts for the fact that the
risk of death and LTFU may not be mutually exclusive [30].
Three-year retention in care at HCs versus hospitals was
assessed using multivariable logistic regression. All multi-
variable models included the following individual and pro-
grammatic characteristics: age (16—29, 30—39 or >40 years),
CD4 cell count (0—49, 50-99, 100-199 or >200 cells/uL),
clinical WHO stage (I/Il or 11I/IV), type of NNRTI (nevirapine
(NVP) or efavirenz (EFV)) and catchment area (Seboche or
Paray).

Ethical considerations

This study was approved by the Ethical Committee of
the Ministry of Health and Social Welfare of Lesotho. The
collaboration with leDEA-SA was approved by the Institu-
tional Review Board of Baylor College of Medicine Children’s
Foundation Lesotho.

Results

Patient characteristics

Between January 2008 and April 2011, 3969 adult patients
were enrolled in the SolidarMed ART programme in Lesotho.
Of these, 222 (5.6%) were excluded from the analyses as they
had initiated treatment elsewhere. Of the remaining 3747
patients, 2042 (54.5%) started ART at one of the 12 HCs, and
the others at one of the two hospitals (Figure 1). Flow charts
stratified by gender are shown in the Supplementary file.
Patients in HCs had less advanced clinical disease and higher
CD4 cell counts and haemoglobin levels than those in
hospitals. These differences were consistent across gender
(Table 2) and catchment area (Web-Table 1). Patients
in hospitals were more likely to start a tenofovir-containing
ART regimen than those at HCs, and, in the Paray region,
they were more likely to be prescribed EFV than patients in
HCs. Finally, sex and age distribution were similar in HCs and
hospitals.

Retention in care
Over 5445 person-years of FUP, overall retention in care was
66.6% (95% Cl: 64.5-68.6) at three years. Disaggregated by
facility type, three-year retention in care was 68.8% (95% Cl:
65.7—71.6) in HCs and 64.1% (95% Cl: 61.1-66.9) in hospitals.
Kaplan-Meier estimates for three-year retention among
female patients were 69.4 and 68.7% at hospitals and HCs,
respectively (p =0.81; Figure 2A). Among male patients,
three-year retention was higher at HCs compared to hospitals:
68.8% versus 54.7% (p <0.001; Figure 2B). The difference
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3,969 adult patients enrolled on ART from
1st Jan 2008 to 30st April 2011

222 started outside study-area

A 4

1,705 initiated ART at hospital level

I
I |

2,042 initiated ART at health
center level

832 at Paray Hospital 873 at Seboche Hospital

1,247 at Paray HC 795 at Seboche HC

—>| 21 no follow-up 29 no follow-up

—>

28 no follow-up 7 no follow-up

811 patients analyzed 844 patients analyzed

1,219 patients analyzed 788 patients analyzed

e 113 LTFU « 111 LTFU * 194 LTFU * 57 LTFU
« 102 Died * 116 Died * 80 Died * 122 Died
Figure 1. Flow chart of patients starting antiretroviral therapy (ART) in health centres (HCs) and hospitals (flow charts stratified by gender

are displayed in the Supplementary file). LTFU: Lost to follow-up

in the proportion of male patients retained in care between
HCs and hospitals was consistent across catchment areas
(Paray: 71.1% versus 57.3% at three years, p =0.002; and
Seboche: 65.9% versus 52.3%, p =0.001).

In adjusted logistic regression, men treated at HCs were
significantly more likely to be retained at three years
compared to those treated at hospitals (odds ratio (OR):
1.53, 95% confidence interval (Cl): 1.20-1.96). There was
no significant difference in retention in care at three years
between women who started ART at HCs and those who
initiated at hospitals (OR: 0.89, 95% Cl: 0.73—1.09) (Table 3).
These findings were consistent across catchment areas
(retention in men (HCs versus hospitals): Paray: 1.51
(1.08-2.11), and Seboche: 1.45 (0.99-2.13); and reten-
tion in women: Paray: 0.83 (0.63—1.09), and Seboche: 0.98
(0.72-1.33)).

Determinants of retention in care, by gender

Thirty-two women (2.9%) who started ART in hospitals and
22 (1.7%) who started in HCs had no FUP visit. Among men,
18 (2.9%) in the hospitals and 13 (1.8%) in the HCs had no
FUP. In adjusted logistic regression, patients enrolled at HCs
were less likely to have no FUP visit compared to those
at hospitals (OR 0.62, 95% Cl: 0.39-0.98). After stratification
by gender, the point estimates remained similar in men and
women (Table 3).

During the study period, 420 patients (11.5%) with at
least one FUP visit died and 475 (12.9%) were LTFU. Overall,
the proportion of patients who died or were LTFU was
slightly lower in HCs compared to hospitals (10.1% vs. 13.5%
of patients died, and 12.7% vs. 13.9% were LTFU). In adjusted
analyses, male patients were less likely to be LTFU in HCs

compared to hospitals (OR: 0.68, 95% Cl: 0.51-0.93), but
this was not true for female patients (OR: 1.21, 95% Cl:
0.95-1.51). For both sexes, there was no significant differ-
ence in mortality between HCs and hospitals (Table 3).

Discussion

We compared clinical outcomes between patients who
initiated ART at HCs and hospitals in two geographically
distinct rural catchment areas in Lesotho. Across gender and
catchment areas, HCs enrolled patients with less advanced
clinical disease and better immunological status. In line with
recent publications on task shifting of ART delivery, overall
retention in care was at least as high at HCs compared to
hospitals [15,17-19]. However, in stratified analyses,
men enrolled at HCs were more likely to be retained in
care compared to those at hospitals, whereas among women,
retention was similar in all settings. These results were
mainly driven by the high proportion of male patients LTFU
after starting ART at hospitals.

Several cohort studies have demonstrated favourable
short-term outcomes in patients who were treated in
decentralized ART programmes in sub-Saharan Africa [12—
14,16—18]. However, reports on direct comparisons of three-
year retention in care between patients treated in hospitals
and those in fully decentralized settings, where both ART
initiation and FUP are shifted to nurses, are scarce. In a
previous study from Lesotho, Cohen et al. showed that 77%
of adults were alive and on ART two years after enrolment,
but they did not specifically compare clinical outcomes
between hospitals and HCs [12]. In a study of 16 HCs in
Malawi, mortality and LTFU rates were lower in nurse-led HCs
compared to their affiliated hospital [31]. Of note, most of
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Table 2. Baseline characteristics of patients starting ART in hospitals and health centres (HCs), stratified by gender (see Web-Table 1 for stratification by catchment area)

Female patients (n =2395)

Male patients (n =1352)

Hospital HC p Hospital HC P Total

Number of patients 1086 1309 619 733 3747
Median age in years (IQR) 35 (30—45) 39 (33-49) 0.021 37 (30-48) 42 (35-50) 0.017 38 (31-48)
Median CD4 cell count/pl (IQR) 183 (86-281) 223 (142-296) <0.001 138 (60-233) 196 (102—276) <0.001 194 (102—281)
CD4 categories (cells/pl) (%) <0.001 <0.001

0-49 137 (12.6) 77 (5.9) 117 (18.9) 87 (11.9) 418 (11.2)

50-99 163 (15.0) 100 (7.6) 112 (18.1) 83 (11.3) 458 (12.2)

100-199 267 (42.6) 368 (28.1) 169 (27.3) 191 (26.1) 995 (26.6)

> 200 486 (44.8) 730 (55.8) 197 (31.8) 344 (46.9) 1757 (46.9)

Missing 33 (3.0) 34 (2.6) 24 (3.9) 28 (3.8) 119 (3.2)
Median haemoglobin (g/dl) 11.3 (10.0-12.6) 12 (11.0-13.0) <0.001 12.4 (10.8-14.0) 12.9 (11.5-14.7) 0.004 11.9 (10.6-13.2)
Missing haemoglobin (%) 422 (38.9) 889 (67.9) <0.001 272 (43.9) 513 (69.9) <0.001 2096 (55.9)
WHO stage (%) <0.001 <0.001

/1 607 (55.9) 959 (73.4) 242 (39.1) 426 (58.2) 2234 (59.7)

/v 479 (44.1) 348 (26.6) 377 (60.9) 306 (41.8) 1510 (40.3)
NNRTI 0.003 0.044

NVP based (%) 421 (38.8) 589 (45.0) 126 (20.4) 184 (25.1) 1320 (35.2)

EFV based (%) 658 (60.6) 416 (54.7) 488 (78.8) 547 (74.6) 2409 (64.6)
NRTI

3TC/DAT (%) 175 (16.1) 312 (23.8) <0.001 82 (13.3) 181 (24.6) <0.001 749 (19.9)

3TC/AZT (%) 339 (31.2) 526 (40.2) <0.001 156 (25.2) 179 (24.4) 0.740 1198 (31.9)

3TC/TDF (%) 567 (52.2) 469 (35.8) <0.001 381 (61.6) 371 (50.6) <0.001 1782 (47.6)

IQR: interquartile range; NNRTI: non-nucleoside reverse-transcriptase inhibitor; NtRTI: nucleoside analogue reverse-transcriptase inhibitor; 3TC: lamivudine; D4T: stavudine; AZT: zidovudine; TDF: tenofovir.
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Figure 2.

the HCs in this programme only managed the FUP of patients
on ART and did not initiate treatment (partial decentraliza-
tion). Recently published evidence from three clinical trials
confirmed these encouraging observational cohort data.
In the Comprehensive International Program of Research
on AIDS trial in South Africa, nurse-monitored ART was non-
inferior to doctor-led monitoring in terms of virological and
clinical outcomes [10]. In a cluster-randomized trial, Fairall
et al. showed that task shifting of ART initiation and
management to nurses was safe, with equivalent mortality
and rates of virological suppression compared to the doctor-
led model [11]. Finally, in Uganda, Jaffar and colleagues
showed that for monitoring of patients who are on ART,
an even higher degree of task shifting was non-inferior to
more conventional approaches. They showed that patients
monitored at home by trained and closely supervised
lay cadres had similar outcomes in terms of mortality and

2 3
222 42
192 62

Hospitals

Retention in care over three years, stratified by type of facility (A: female; B: male).

viral suppression compared to patients followed at the
facility [32]. However, conditions in a trial often differ from
routine settings. Thus, the results of these trials might not be
transferrable to routine HIV care in high-burden rural settings
with scarce health resources, as is the case in Lesotho.
Our study provides evidence that even in rural, resource-
constrained settings with limited infrastructure and less
intensive support to nurses than in clinical trials, task shifting
and full decentralization seem to be a promising approach for
the delivery of HIV care. We showed that when patients start
ART in HCs in rural Lesotho, retention in care is at least as
favourable as in hospitals, both in the short term and in the
long term.

In our study, patients at HCs started ART at an earlier
clinical and immunological stage than those in hospitals.
This difference was consistent across gender and catch-
ment areas. Previous studies from resource-limited settings
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Table 3. Health centres versus hospitals: adjusted outcomes
by gender (hospitals are the reference)

Overall Male Female

Retention  1.10 (0.94-1.28) 1.53 (1.20-1.96) 0.89 (0.73-1.09)
No follow-up 0.62 (0.39-0.98) 0.67 (0.31-1.43) 0.60 (0.34-1.07)
Mortality ~ 0.98 (0.80-1.19) 0.79 (0.59-1.06) 1.19 (0.91-1.57)

LTFU 0.98 (0.82-1.18) 0.68 (0.51-0.93) 1.21 (0.95-1.51)

The estimates are ORs for retention and no FUP, and sub-distribution
hazard ratios from competing risk regression for mortality and
LTFU. Analyses are adjusted for age, baseline CD4 cell count, clinical
WHO stage, type of NNRTI and catchment area. LTFU: Lost to
follow-up.

[17,18,31,33] as well as industrialized countries [34] have
reported similar findings. This may be explained by the
tendency of patients who feel sick to primarily seek care at
a hospital, or because severely ill patients are referred to
hospitals. As a consequence, most patients with severe
opportunistic diseases initiate ART while still hospitalized.
Facilitating access to ART is one of the major reasons for
advocating decentralization of ART delivery. Several studies
described significantly lower travel costs for patients on ART
at HCs as compared to hospitals [15,35]. Thus, patients who
are seen at HCs might have less advanced stages of disease
because of easier access to HIV care at the HC level. Overall,
decentralization of ART delivery seems to be associated
with earlier presentation to HIV care, which might give many
patients the opportunity to start ART earlier in the course of
the disease. As an increasing number of patients will have
an indication to start ART in the next few years [36],
decentralization of care will play a central role in the scale-
up of ART. Starting ART at a very early stage of disease is
endorsed by a recent study from Uganda reporting good
retention and very low mortality among patients starting ART
at a CD4 cell count >350 cells/ul [37].

Overall crude retention in care was higher in patients
who started ART at HCs. However, after disaggregation by
gender, only men had a significantly higher retention at
HCs compared to hospitals, whereas in women there was
a tendency towards lower retention at HCs. Several studies
from cohorts in rural sub-Saharan Africa have described
poorer short- and long-term outcomes among male patients
[38—41]. To our knowledge, the published studies comparing
long-term retention in care between HCs and hospitals
did not show data disaggregated by gender. In our study,
the higher retention among men treated at HCs is mainly
determined by significantly lower rates of LTFU among
men at HCs compared to hospitals. Although these findings
are difficult to explain, our main hypothesis is that this
may be employment related. It is plausible that in rural
Lesotho, where most men work either as subsistence farmers
or as labourers in the construction or mining industries in
neighbouring South Africa, the easier accessibility of HCs may
be of particular benefit to men. This is in line with the recent
finding that in Lesotho, migrant workers are particularly
at risk to be LTFU [42].

A strength of our study is that it was able to compare
retention in care between hospitals and HCs in two different
areas in rural southern Africa. In Lesotho, patients not only
are followed but also have been started on ART at nurse-led
HCs since 2007, which enabled us to report on relatively
long-term clinical outcomes. To our knowledge, this is the
first study reporting on outcomes in HCs and hospitals that is
stratified by gender. In addition, the SolidarMed database
records all movements of patients within the programme
and keeps track of transfers out, limiting the overestimation
of true losses to FUP.

This study has several limitations. Firstly, it is an obser-
vational analysis in which patients were not randomly
assigned to initiating ART at either an HC or a hospital.
Thus, we compared two cohorts with differences in baseline
characteristics, and potential residual confounding might
have affected our results. Secondly, our multivariable models
did not include baseline haemoglobin level as the majority of
individuals did not have a documented haemoglobin value at
baseline. Baseline haemoglobin has been shown to be an
independent predictor of early mortality in patients living
with HIV who are starting ART [43]. Thirdly, we have no
information on possible “self-transfers” who may have left
one facility without a transfer letter and continued ART
elsewhere. Namusobya and colleagues report from Uganda
that silent transfers lead to a considerable overestimation of
LTFU [37]. However, these findings may not be applicable to
our study. A tracing survey conducted in 2011 in Seboche has
shown that of 175 patients LTFU who were traced, only 13
(7%) had changed clinics. The majority of those LTFU were
dead (33%) or had migrated to South Africa (26%) [44].
Finally, we did not have any information on the causes of
death, ascertainment of death was limited and we could
not rely on the systematic tracing of patients LTFU at all sites.
It is known that standard mortality estimates underesti-
mate true programme mortality as patients LTFU are at
increased risk of death [45,46]. The data from the survey on
those LTFU in Seboche indicate that one-third of those
LTFU may be dead [44]. However, no data from a syste-
matic tracing survey are available from Paray. In this area,
mortality may be particularly underestimated, as the pre-
viously described socio-economic and geographical condi-
tions have a negative impact on the tracing of these patients
and ascertainment of outcomes is rare.

It is not clear whether the findings of our study may apply
to other settings in Africa. The setting of our study is fairly
unique due to the small districts and particular geographic
conditions of Lesotho compared to other African countries.
Moreover, the support of SolidarMed likely increased the
quality of care at HCs. HCs may perform less well in settings
without any support from NGOs or other implementing
partners. More studies from different settings comparing
full decentralization of ART to hospital-based ART are needed
to examine the external validity of our findings.

Conclusions

Task shifting and decentralization have become common
practices in rural, resource-limited settings to scale up the
provision of ART. Our study provides important data from
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Lesotho, a country with a particularly high HIV prevalence
and one of the pioneers in task shifting of HIV care. This
information is valuable considering the few large-scale direct
comparisons of different strategies for ART delivery per-
formed outside of South Africa. Our study indicates that rural
nurse-led HCs perform at least as well as their parent
hospitals: HCs had fewer early losses, and long-term reten-
tion in care was comparable to that in hospitals. Starting and
following ART at the HCs appear to be beneficial for men:
those treated at HCs had a higher three-year retention
compared to men in hospitals, mainly because they were less
likely to be LTFU in these facilities. Although this may be
explained partly by the lower proportion of patients with
advanced clinical disease in HCs, other reasons such as a
lower number of patients per caregiver, the proximity of the
treatment facility and lower transport costs might play
important roles.

Authors’ affiliations

SolidarMed  Lesotho, Maseru, Lesotho; 2University Medical Clinic,
Kantonsspital Baselland, Liestal, Switzerland; 3Institute of Social and Preventive
Medicine, University of Bern, Bern, Switzerland; “SolidarMed Switzerland,
Lucerne, Switzerland; *School of Public Health and Family Medicine, University
of Cape Town, South Africa; 6Department of Infectious Diseases, University
Hospital Bern, Bern, Switzerland; ’Department of Infectious Diseases, Uni-
versity of Dakar, Dakar, Senegal

Competing interests
All authors state that they have no competing interest to declare.

Authors’ contributions

NDL and GW designed the study, performed statistical analyses and wrote the
first draft of the manuscript. JE, KP, MD, ME, OK, SM and TL contributed to the
study design and commented on the manuscript. SM was responsible for data
collection from 2008 to 2011. All authors have read and approved the final
version of the manuscript.

Acknowledgements

The authors would like to thank the patients, as well as the data clerks
and data managers who have kept the SolidarMed ART database updated
since 2005. The study was supported by the US National Institute of Allergy
and Infectious Diseases (grant No. 1 U01AI069924—01). OK was funded by a
Program for Social Medicine, Preventive and Epidemiological Research
(PROSPER) fellowship supported by the Swiss National Science Foundation
(Grant No. 32333B_131629).

References

1. Van Damme W, Kober K, Laga M. The real challenges for scaling up ART in
sub-Saharan Africa. AIDS. 2006;20(5):653—6.

2. Kober K, Van Damme W. Scaling up access to antiretroviral treatment in
Southern Africa: who will do the job? Lancet. 2004;364(9428):103-7.

3. World Health Organisation, HIV/AIDS Programme. Task shifting to tackle
health worker shortages [Internet]. 2007. [cited 2013 Aug 12]. Available from:
http://www.who.int/healthsystems/task_shifting_booklet.pdf

4. Gilks CF, Crowley S, Ekpini R, Gove S, Perriens J, Souteyrand Y, et al.
The WHO public-health approach to antiretroviral treatment against HIV in
resource-limited settings. Lancet. 2006;368(9534):505—10.

5. Mulamba F, Hirschhorn A, Oser R. Decentralizing antiretroviral treatment
services at primary health care facilities: a guide to expanding access and care
in resource-limited, generalized HIV epidemic settings. USAID, AIDSTAR-One
Project 2010. [Interner]. [cited 2013 Aug 12]. Available from: http://www.
aidstar-one.com/sites/default/files/Decentralizing%20ART_Finall.pdf

6. Rasschaert F, Philips M, Van Leemput L, Assefa Y, Schouten E, Van Damme
W. Tackling health workforce shortages during antiretroviral treatment scale-up
experiences from Ethiopia and Malawi. J Acquir Immune Defic Syndr. 2011;
57(Suppl 2):5109-12.

7. Morris MB, Chapula BT, Chi BH, Mwango A, Chi HF, Mwanza J, et al. Use of
task-shifting to rapidly scale-up HIV treatment services: experiences from
Lusaka, Zambia. BMC Health Serv Res. 2009;9:5.

8. Bemelmans M, Van Den Akker T, Ford N, Philips M, Zachariah R, Harries A,
et al. Providing universal access to antiretroviral therapy in Thyolo, Malawi
through task shifting and decentralization of HIV/AIDS care. Trop Med Int
Health. 2010;15(12):1413-20.

9. Callaghan M, Ford N, Schneider H. A systematic review of task shifting for
HIV treatment and care in Africa. Hum Resour Health. 2010;8(1):8.

10. Sanne |, Orrell C, Fox MP, Conradie F, Ive P, Zeinecker J, et al. Nurse versus
doctor management of HIV-infected patients receiving antiretroviral therapy
(CIPRA-SA): a randomised non-inferiority trial. Lancet. 2010;376(9734):33—40.
11. Fairall L, Bachmann MO, Lombard C, Timmerman V, Uebel K, Zwarenstein
M, et al. Task shifting of antiretroviral treatment from doctors to primary-care
nurses in South Africa (STRETCH): a pragmatic, parallel, cluster-randomised
trial. Lancet. 2012;380(9845):889—98.

12. Cohen R, Lynch S, Bygrave H, Eggers E, Vlahakis N, Hilderbrand K, et al.
Antiretroviral treatment outcomes from a nurse-driven, community-supported
HIV/AIDS treatment programme in rural Lesotho: observational cohort
assessment at two years. J Int AIDS Soc. 2009;12(1):23.

13. Shumbusho F, van Griensven J, Lowrance D, Turate |, Weaver MA, Price J,
et al. Task shifting for scale-up of HIV care: evaluation of nurse-centered
antiretroviral treatment at rural health centers in Rwanda. PLoS Med. 2009;
6(10):1000163.

14. van Griensven J, De Naeyer L, Uwera J, Asiimwe A, Gazille C, Reid T.
Success with antiretroviral treatment for children in Kigali, Rwanda: experience
with health center/nurse-based care. BMC Pediatr. 2008;8:39.

15. Humphreys CP, Wright J, Walley J, Mamvura CT, Bailey KA, Ntshalintshali
SN, et al. Nurse led, primary care based antiretroviral treatment versus hospital
care: a controlled prospective study in Swaziland. BMC Health Serv Res. 2010;
10:229.

16. Chang LW, Alamo S, Guma S, Christopher J, Suntoke T, Omasete R, et al.
Two-year virologic outcomes of an alternative AIDS care model: evaluation of a
peer health worker and nurse-staffed community-based program in Uganda.
J Acquir Immune Defic Syndr. 2009;50(3):276—82.

17. Bedelu M, Ford N, Hilderbrand K, Reuter H. Implementing antiretroviral
therapy in rural communities: the Lusikisiki model of decentralized HIV/AIDS
care. J Infect Dis. 2007;196(Suppl 3):5464—8.

18. Massaquoi M, Zachariah R, Manzi M, Pasulani O, Misindi D, Mwagomba B,
et al. Patient retention and attrition on antiretroviral treatment at district level
in rural Malawi. Trans R Soc Trop Med Hyg. 2009;103(6):594—600.

19. Selke HM, Kimaiyo S, Sidle JE, Vedanthan R, Tierney WM, Shen C, et al.
Task-shifting of antiretroviral delivery from health care workers to persons
living with HIV/AIDS: clinical outcomes of a community-based program in
Kenya. J Acquir Immune Defic Syndr. 2010;55(4):483-90.

20. Kredo T, Ford N, Adeniyi FB, Garner P. Decentralising HIV treatment in
lower- and middle-income countries. Cochrane Database of Syst Rev. 2013;(6):
Art. No. CD009987.

21. UNAIDS. Report on the global AIDS epidemic 2010 [Internet]. [cited 2013
Oct 24]. Available from: http://www.unaids.org/GlobalReport/documents/
20101123_GlobalReport_full_en.pdf

22. Ministry of Health and Social Welfare, National AIDS Commission. National
HIV and AIDS estimates for Lesotho 2009 [Internet]. [cited 2010 Sep 5].
Available from: http://www.nas.org.Is/documents/default.php

23. World Health Organization. World Health Statistics 2010 [Internet]. [cited
2013 Oct 24]. Available from: http://www.who.int/whosis/whostat/2010/en/
index.html

24. Bygrave H, Saranchuk P, Makakole L, Ford F. Feasibility and benefits of
scaling up antiretroviral treatment provision with the 2010 WHO antiretroviral
therapy guidelines in rural Lesotho. Int Health. 2012;4:170-5.

25. Wandeler G, Keiser O, Pfeiffer K, Pestilli S, Fritz C, Labhardt ND, et al.
Outcomes of antiretroviral treatment programs in rural southern Africa.
J Acquir Immune Defic Syndr. 2012;59(2):e9—16.

26. Ministry of Health and Social Welfare of Lesotho. Lesotho Demographic
and Health Survey 2009 [Internet]. 2010. [cited 2012 Mar 12]. Available from:
http://www.measuredhs.com/publications/publication-fr241-dhs-final-reports.
cfm

27. Ministry of Health and Social Welfare of Lesotho. National antiretroviral
treatment guidelines. Maseru: Ministry of Health and Social Welfare of
Lesotho; 2007.

28. Egger M, Ekouevi DK, Williams C, Lyamuya RE, Mukumbi H, Braitstein P
et al. Cohort profile: the International Epidemiological Databases to Evaluate
AIDS (ledea) in sub-Saharan Africa. Int. J. Epidemiol. 2012;41(5):1256—64. doi:
10.1093/ije/dyr080.


http://www.who.int/healthsystems/task_shifting_booklet.pdf
http://www.aidstar-one.com/sites/default/files/Decentralizing%20ART_Final1.pdf
http://www.aidstar-one.com/sites/default/files/Decentralizing%20ART_Final1.pdf
http://www.unaids.org/GlobalReport/documents/20101123_GlobalReport_full_en.pdf
http://www.unaids.org/GlobalReport/documents/20101123_GlobalReport_full_en.pdf
http://www.nas.org.ls/documents/default.php
http://www.who.int/whosis/whostat/2010/en/index.html
http://www.who.int/whosis/whostat/2010/en/index.html
http://www.measuredhs.com/publications/publication-fr241-dhs-final-reports.cfm
http://www.measuredhs.com/publications/publication-fr241-dhs-final-reports.cfm
http://www.jiasociety.org/index.php/jias/article/view/18616
http://dx.doi.org/10.7448/IAS.16.1.18616

Labhardt ND et al. Journal of the International AIDS Society 2013, 16:18616

http://www.jiasociety.org/index.php/jias/article/view/18616 | http://dx.doi.org/10.7448/1AS.16.1.18616

29. Fine JP, Gray RJ. A proportional hazards model for the subdistribution of
a competing risk. J Am Stat Assoc. 1999;94:496—-509.

30. Schoni-Affolter F, Keiser O, Mwango A, Stringer J, Ledergerber B, Mulenga
L, et al. Estimating loss to follow-up in HIV-infected patients on antiretroviral
therapy: the effect of the competing risk of death in Zambia and Switzerland.
PLoS One. 2011;6(12):e27919.

31. Chan AK, Mateyu G, Jahn A, Schouten E, Arora P, Mlotha W, et al. Outcome
assessment of decentralization of antiretroviral therapy provision in a rural
district of Malawi using an integrated primary care model. Trop Med Int Health.
2010;15(Suppl 1):90-7.

32. Jaffar S, Amuron B, Foster S, Birungi J, Levin J, Namara G, et al. Rates of
virological failure in patients treated in a home-based versus a facility-based
HIV-care model in Jinja, southeast Uganda: a cluster-randomised equivalence
trial. Lancet. 2009;374:2080—9.

33. McGuire M, Pinoges L, Kanapathipillai R, Munyenyembe T, Huckabee M,
Makombe S, et al. Treatment initiation, program attrition and patient treat-
ment outcomes associated with scale-up and decentralization of HIV care in
rural Malawi. PLoS One. 2012;7(10):e38044.

34. Chu C, Umanski G, Blank A, Grossberg R, Selwyn PA. HIV-infected patients
and treatment outcomes: an equivalence study of community-located, primary
care-based HIV treatment vs. hospital-based specialty care in the Bronx,
New York. AIDS Care. 2010;22(12):1522-9.

35. Pinto AD, van Lettow M, Rachlis B, Chan AK, Sodhi SK. Patient costs
associated with accessing HIV/AIDS care in Malawi. J Int AIDS Soc. 2013;
16:18055.

36. World Health Organization. Consolidated guidelines on the use of
antiretroviral drugs for treating and preventing HIV infection [Internet].
2013. [cited 2013 Oct 24]. Available from: http://apps.who.int/iris/bitstream/
10665/85321/1/9789241505727_eng.pdf

37. Namusobya J, Semitala FC, Amanyire G, Kabami J, Chamie G, Bogere J,
et al. High retention in care among HIV-infected patients entering care with
CD4 levels >350/pl under routine program conditions in Uganda. Clin Infect
Dis. 2013;57(9):1343-50. doi: 10.1093/cid/cit490.

38. Ochieng-Ooko V, Ochieng D, Sidle JE, Holdsworth M, Wools-Kaloustian K,
Siika AM, et al. Influence of gender on loss to follow-up in a large HIV
treatment programme in Western Kenya. Bull World Health Organ. 2010;
88(9):681-8.

39. Taylor-Smith K, Tweya H, Harries A, Schoutene E, Jahn A. Gender
differences in retention and survival on antiretroviral therapy of HIV-1 infected
adults in Malawi. Malawi Med J. 2010;22(2):49—56.

40. Koole O, Kalenga L, Kiumbu M, Menten J, Ryder RW, Mukumbi H, et al.
Retention in a NGO supported antiretroviral program in the Democratic
Republic of Congo. PLoS One. 2012;7(7):e40971.

41. Mills EJ, Bakanda C, Birungi J, Chan K, Hogg RS, Ford N, et al. Male gender
predicts mortality in a large cohort of patients receiving antiretroviral therapy
in Uganda. J Int AIDS Soc. 2011;14:52.

42. Bygrave H, Kranzer K, Hilderbrand K, Whittall J, Jouquet G, Goemaere E,
et al. Trends in loss to follow-up among migrant workers on antiretroviral
therapy in a community cohort in Lesotho. PLoS One. 2010;5(10):e13198.
43. May M, Boulle A, Phiri S, Messou E, Myer L, Wood R, et al. Prognosis
of patients with HIV-1 infection starting antiretroviral therapy in sub-
Saharan Africa: a collaborative analysis of scale-up programmes. Lancet.
2010;376:449—57.

44. Kamele M, Lejone TI, Makabane M, Emmel J, Pfeiffer J, Chabela A, et al.
Physical tracing of patients—a resource-intensive approach in remote settings:
Experience from rural Lesotho. Oral Presentation at the SAHARA Conference;
2011 Nov 28-Dec 2. Conference Report [Internet]. 2011. [cited 2013 Aug 12].
Available from: http://www.hsrc.ac.za/en/research-data/ktree-doc/10099.

45. Brinkhof MW, Spycher BD, Yiannoutsos C, Weigel R, Wood R, Messou E,
et al. Adjusting mortality for loss to follow-up: analysis of five ART programmes
in sub-Saharan Africa. PLoS One. 2010;5(11):e14149.

46. Geng EH, Emenyonu N, Bwana MB, Glidden DV, Martin JN. Sampling-based
approach to determining outcomes of patients lost to follow-up in antire-
troviral therapy scale-up programs in Africa. JAMA. 2008;300(5):506—7.


http://apps.who.int/iris/bitstream/10665/85321/1/9789241505727_eng.pdf
http://apps.who.int/iris/bitstream/10665/85321/1/9789241505727_eng.pdf
http://www.hsrc.ac.za/en/research-data/ktree-doc/10099
http://www.jiasociety.org/index.php/jias/article/view/18616
http://dx.doi.org/10.7448/IAS.16.1.18616

