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Scale-up of a decentralized HIV treatment programme in rural
KwaZulu-Natal, South Africa: does rapid expansion affect
patient outcomes?

Portia C Mutevedzi,? Richard J Lessells,? Tom Heller,” Till Barnighausen,? Graham S Cooke? &
Marie-Louise Newell®

Objective To describe the scale-up of a decentralized HIV treatment programme delivered through the primary health care system in
rural KwaZulu-Natal, South Africa, and to assess trends in baseline characteristics and outcomes in the study population.

Methods The programme started delivery of antiretroviral therapy (ART) in October 2004. Information on all patients initiated on ART
was captured in the programme database and follow-up status was updated monthly. All adult patients (>16 years) who initiated
ART between October 2004 and September 2008 were included and stratified into 6-month groups. Clinical and sociodemographic
characteristics were compared between the groups. Retention in care, mortality, loss to follow-up and virological outcomes were
assessed at 12 months post-ART initiation.

Findings A total of 5719 adults initiated on ART were included (67.9% female). Median baseline CD4+ lymphocyte count was 116
cells/l (interquartile range, IQR: 53—173). There was an increase in the proportion of women who initiated ART while pregnant but
no change in other baseline characteristics over time. Qverall retention in care at 12 months was 84.0% (95% confidence interval,
Cl: 82.6—85.3); 10.9% died (95% Cl: 9.8—-12.0); 3.7% were lost to follow-up (95% Cl: 3.0—4.4). Mortality was highest in the first
3 months after ART initiation: 30.1 deaths per 100 person—years (95% Cl: 26.3-34.5). At 12 months 23.0% had a detectable viral
load (> 25 copies/ml) (95% Cl: 19.5-25.5).

Conclusion Outcomes were not affected by rapid expansion of this decentralized HIV treatment programme. The relatively high rates
of detectable viral load highlight the need for further efforts to improve the quality of services.

Une traduction en francais de ce résumé figure a la fin de larticle. Al final dlel articulo se facilita una tracuccion al espanol. .aal sy} JolS gasdl dsly 3 LY ol Ay daz )

Introduction

South Africa is home to 5.7 million people living with human
immunodeficiency virus (HIV) and acquired immunodeficiency
syndrome (AIDS), or approximately 1 in 6 of the world’s HIV+
population.’ It also has the largest public-sector antiretroviral
therapy (ART) programme in the world, with an estimated
460 000 individuals established on ART by December 2007.
However, as 1.5 million people living with HIV/AIDS in South
Africaare estimated to be in need of ART, this figure only equates
to 30% coverage.” If the ambitious target set under the National
Strategic Plan of universal access by 2011 is to be achieved, scale-
up of ART services must be intensified.*

There is good evidence that ART can be delivered effectively
in South Africa, with individual virological and immunological
responses to ART equivalent to those in high-resource settings.’
Most published evidence relating to ART scale-up in South Af-
rica, however, has come from urban treatment cohorts or from
provinces with primarily urban populations.”” Neighbouring
countries in southern Africa have also reported programme out-
comes, although again based largely on urban cohorts.'*! Only
the Malawi national programme has reported large-scale data on
apredominantly rural population.'? Delivery of HIV treatment
and care to rural communities presents unique challenges, and
current ART delivery models may significantly limit the acces-
sibility of ART."” To have the greatest impact on public health,
HIV treatment programmes will have to be decentralized and

integrated into the existing primary health care system.'* Prelimi-
nary evidence from such rural programmes has demonstrated
that ART provision in rural communities is feasible, given the
appropriate resources and infrastructure.”>'¢

Concern has been raised that the rapid expansion of HIV
services will reduce the quality of care for individuals within the
programme as capacity and resources are stretched.'” Characteris-
tics of individuals accessing treatment may change over time, and
this in itself may affect overall treatment outcomes. ' Monitoring
treatment outcomes is essential to identify constraints or defi-
ciencies in programme performance, and viral load monitoring
may provide warning of adherence problems and of possible
development of acquired antiretroviral resistance."”

To evaluate a decentralized model of ART delivery in a
rural community, we analysed the scale-up of our programme
and explored trends in the characteristics of individuals accessing
treatment and their outcomes within the first year of treatment.

Methods
Setting

The Hlabisa HIV Treatment and Care Programme is a partner-
ship between the local Department of Health and the Africa
Centre for Health and Population Studies to deliver the South
African Comprehensive HIV and AIDS Care, Management and
Treatment Plan.”’ Itis a decentralized programme of HIV treat-
ment and care delivered through a network of 16 primary health
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care clinics in the Hlabisa subdistrict
of Umkhanyakude district in northern
KwaZulu-Natal. The subdistrict coversan
area of 1430 km? and has a population of
approximately 220 000, mostly living in
rural areas.”’ HIV infection prevalence
peaks at 50.9% among females aged
25-29 years and 43.5% among males aged
30-34years.” The programme employs a
public health approach to ART delivery
aimed at facilitating rapid scale-up of HIV
treatment services.'** Support for the
programme is provided by the President’s
Emergency Plan for AIDS Relief (PEP-
FAR) through the United States Agency
for International Development (USAID).

Patients

The programme adheres to the national
antiretroviral treatment guidelines, which
recommend initiation of ART for adults
with stage IV disease as defined by the
World Health Organization (WHQO)*
ora CD4+ lymphocyte (CD4 cell) count
of <200 cells/ul. # The first-line ART
regimen consists of stavudine, lamivudine
and either efavirenz or nevirapine. ART is
initiated at primary health care clinics (or
at Hlabisa hospital) by a physician after
standard pre-ART evaluation and three
treatment literacy sessions. Monitoring
and ART dispensing are performed by
nurses and counsellors at 2 weeks and
4 weceks and then at 4-weekly intervals
thereafter. CD4 cell count and HIV load

are measured every 6 months.

Data acquisition

Longitudinal individual patient records
are maintained at primary health care
clinics. After initiation of ART, clinical
and demographic information is trans-
ferred to a database developed and housed
at the Africa Centre for Health and
Population Studies (ART Evaluation and
Monitoring Information System, or AR-
Temis), which is then updated monthly
with follow-up status. Laboratory re-
sults (CD4 cell count and HIV load)
are regularly imported into ARTemis.
Demographic information is collected
biannually and put into the Africa Centre
Demographic Information System for
approximately 90000 individuals who
are members of households within the
Africa Centre Demographic Surveillance
Area,”® which covers about one-third of
the Hlabisa health subdistrict. Informa-
tion relating to socioeconomic status and
household structure for individuals in
ARTemis is therefore obtained through

594

linkage of data sets, for all of which the
patient’s national identity number is used.
For these analyses, data were taken from
the demographic surveillance period
encompassing + 9 months from the date
of ART initiation.

Data analysis

Our analyses included all adules
(= 16 years of age) who initiated ART
within the programme between 1 Oc-
tober 2004 and 30 September 2008.
Patients already on ART (504) who
transferred into the programme were
excluded. Patients were categorized into
6-monthly groups on the basis of date
of ART initiation and were stratified
into four clinic groups: hospital-based
(1 clinic); urban/periurban (2 clinics);
large rural (2200 patients on ART as
of 30 September 2008 - 6 clinics); and
small rural (< 200 patients on ART as of
30 September 2008 - 7 clinics). We as-
sessed trends and differences in baseline
characteristics across the 6-monthly and
clinic strata on the basis of median tests
and centile regression for continuous
variables and proportions test and logistic
regression for categorical variables. To
assess possible selection bias associated
with incomplete linkage of clinical and
population data, we compared baseline
and outcome variables between linked
and unlinked individuals.

Outcomes (death, loss to follow-up
and detectable viral load) at 12 months
post-ART initiation were analysed for all
patients who initiated ART up to 30 Sep-
tember 2007. Follow-up status was anal-
ysed at 12 months, whereas HIV load val-
ues were taken at 12 months +2 months
to allow for variance in collection time
points. HIV load was measured at a
provincial laboratory using the Nucli-
Sens EasyQ HIV-1 assay (bioMérieux
sa, Marcy I'Etoile, France), with a lower
detection limit of 25 copies/ml. Loss
to follow-up was defined as having no
clinic visit for 90 days or more. A total
of 84 patients (2.8%) had only a baseline
visit before being reported as deceased
(n=29), lost to follow-up (7=38) or
transferred out (72 =17). These patients
were allocated 15 days of follow-up — the
median time between the baseline visit
and their next scheduled monthly clinic
visit. Kaplan—-Meier survival analysis was
used to assess trends in time to death
and detectable viral load and Cox regres-
sion to assess determinants of these two
outcomes.
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To account for substantial missing
viral load data, independent baseline
factors associated with missing data at
12 + 2 months post-ART were deter-
mined through logistic regression at a
25% significance level. The resultant de-
terministic model was used to generate a
propensity-to-be-missing score, defined as
the probability for each patient of having
a missing viral load reading.””** The Cox
proportional hazard model for detectable
viral load was controlled for the propen-
sity score as a re-weighting adjustment
factor. Data were analysed using Stata
version 10.0 (StataCorp, College Station,
United States of America).

Ethical approval

Written informed consent was obtained
from all patients in the programme to
allow use of anonymous clinical data in
research. Ethical approval was obtained
from the Biomedical Research Ethics
Committee of the University of KwaZu-
lu-Natal and the Research Office of the
KwaZulu-Natal Department of Health
for linkage and use of these data.

Results
Patients

A total of 5719 adult patients were initi-
ated on ART in the programme between
1 October 2004 and 30 September 2008
(Fig. 1);2509 patients (43.9%) reported a
physical address within the demographic
surveillance area at the time of ART
initiation and hence were eligible for
linkage, and 1804 (72%) of them were
successfully linked.

Despite a 10-fold increase in the
number of patients initiating ART
(Table 1), the health worker-to-patient ra-
tio only declined by 0.5, as staff increased
from 6 in the first half-year of analysis to
99 in the last half-year. The most rapid
growth occurred in large rural clinics as
decentralization progressed (Fig. 2).

Baseline characteristics

Females (3883) made up 67.9% of all
patients initiated on ART, with no
significant differences in proportion of
females between clinic groups. Males
initiated at a higher median age (37
years, interquartile range, IQR: 32-45)
than females (34 years, IQR: 28-41)
(P <0.001) and had a lower median
CD#4 cell count at initiation (91 cells/pl,
IQR: 41-156) than females (128 cells/
ul, IQR: 66-179) (P<0.001). A higher
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proportion of males (29.6%) than females
(18.2%) (P<0.001) initiated witha CD4
cell count < 50 cells/pl (P < 0.001). Preva-
lent tuberculosis at initiation was more
common in males (20.4%) than females
(15.6%) (P<0.001).

There were no significant differences
across clinic groups, except for the median
CD4 cell count, which was significantly
lower at the hospital clinic (99 cells/pl)
than at the urban/peri-urban (114 cells/
ul; P=0.032), large rural (128 cells/ul;
P<0.001), and small rural clinics (117.5
cells/pl; P=0.023).

Table 1 shows overall baseline char-
acteristics and trends over time.

Outcomes

People who initiated treatment between
October 2007 and September 2008
(2709) were excluded, leaving 3010
patients for outcomes analysis. Overall
retention at 12 months was 84.0% (95%
confidence interval, CI: 82.6-85.3) and
mortality was 10.9% (95% CI: 9.8-12.0).
The proportion with a detectable viral
load declined but remained high at
around 23%. Table 2 shows overall out-
comes, including trends over time.

At 12 months post-initiation, the
3010 patients had accumulated 2617
person-years of follow-up, with 329
deaths: a mortality rate of 12.6 deaths per
100 person-years (95% CI: 11.3-14.0).
The mortality rate peaked in the first
3 months following ART initiation at
30.1 deaths per 100 person-years (95%
CI: 26.3-34.5) and fell thereafter to 6.2
deaths per 100 person-years (95% CI:
5.2-7.4). Male gender, lower weight,
CD4 cell count < 50cells/pl, low haemo-
globin, high creatinine and lack of formal
education were significantly associated
with mortality (Table 3). Univariably,
initiation outside the hospital clinic was
associated with lower mortality (with ref-
erence to the hospital clinic, hazard ratio,
HR: 0.49, 0.62 and 0.51 for urban, small
rural and large rural clinics, respectively;
P <0.01), but significance was not main-
tained when we adjusted for time period.
There were no statistically significant
differences between people with missing
values and the reference group for the
respective variables (Table 3).

Of 2527 people recorded as ac-
tive 12 months post-initiation, 758
(30.0%) had a viral load result recorded at
12 + 2 months following ART initiation,
and 174 of those 758 patients (23.0%;
95% CI: 19.5-25.5) had detectable viral
loads (=25 copies/ml). The propensity
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Fig. 1. Cumulative number of patients initiating antiretroviral therapy between
October 2004 and September 2008 in a decentralized HIV treatment
programme in rural KwaZulu-Natal, South Africa
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to be missing decreased from a median
probability of 0.96 in the first half-year to
0.52 in the final half-year (2 < 0.001). The
hazard of having a detectable viral load
was 2.8 (95% CI: 1.05-7.85) in the last
three half-year periods compared to the
three preceding periods. This increased
risk lost statistical significance after we
adjusted for the propensity score. We
found no factors that were significantly
associated with having a detectable viral
load in the multivariable model.

Comparison of data

The proportion of patients who died was
11.3% in the unlinked group versus 10.3%
in the linked group (2 =0.347). The pro-
portion retained was 83.5% versus 84.8%
(P=0.423) in the unlinked and linked
groups, respectively, and the proportion
with a detectable viral load was 22.9%
versus 23.0% (P=0.987). Although the
proportion of females in the unlinked
group (66.4%) was slightly lower than
in the linked group (71.1%) (P <0.001),
there were no significant differences in
other baseline characteristics: CD4 cell
count and proportion with CD4 cell
count < 50cells/pl, blood creatinine,

blood haemoglobin, weight and age.

Discussion

To meet targets of universal access to
ART, efforts to scale up HIV treatment
programmes in South Africa need to
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be intensified. The treatment model de-
scribed here, a decentralized programme
with treatment delivered through the
primary health-care system, has allowed
rapid scale-up, with 5719 adult patients
initiated on ART in a 4-year period. The
rapid growth in rural clinics is encourag-
ing and suggests that the availability of
care at the local level reduces the common
barriers (travel time and cost) to ART
uptake. Success in scale-up may be partly
attributed to growth in the programme’s
financial and human resources, which
increased by about 20-fold in the first
4 years as a result of PEPFAR support.
Notwithstanding all efforts to scale up
financial and human resources, most of
the programme emphasis has been on
initiating patients onto treatment. Other
aspects of HIV care, such as pre-ART
monitoring and long-term adherence
support, have received less emphasis so
far, but these will become more important
as programmes mature, and additional
resources will be required to maintain
delivery of high-quality care.

Sustaining such programmes requires
significant inputs of human and financial
resources, and it may not be feasible to
maintain steep increases. However, at
some point a steady-state will likely be
reached, and resources can then be fo-
cused on sustaining the programme. Task-
shiftingand reducing the number of times
patients attend clinics for drug collection
may enhance programme sustainability.
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Further integration of primary health
care systems and HIV treatment and
care delivery services will also facilitate
programme continuity.

The characteristics of individuals
accessing ART through the programme
have changed little over time. Unlike the
situation in other programmes in South
Africa that started before the national
roll-out of ART"”/, the median baseline
CD#4 cell count of patients served by
our programme has remained relatively
high since inception in 2004, although
it is similar to that reported for other
programmes in sub-Saharan Africa in
2005-2006."* A high proportion of
patients continue to start treatment
with very advanced disease: 1 in 3 male
patients have CD4 cell counts of <50
cells/ul when they initiate ART. The
higher proportion and younger age of
females in the programme are consistent
with local prevalence data and with other
cohorts in South Africa.’”"** However,
the difference in median baseline CD4
cell count between females and males (37
cells/pl) is even greater than the mean dif-
ference reported for other sub-Saharan
Africa programmes participating in the
Antiretroviral Therapy in Lower Income
Countries (ART-LINC) Collaboration
(22 cells/ul)." The finding that male sex
was also independently associated with
mortality highlights the need for strate-
gies to engage men in HIV care before the
onset of advanced disease.

The overall mortality rate in our
programme (12.6 deaths per 100 per-
son—years) is high but still comparable
to the rates found in other cohorts in
southern Africa.*>~** Most deaths occur
in the first 3 months after ART initia-
tion, as seen in other cohorts, largely as a
result of people presenting with late-stage
disease, although our rate of 30.1 deaths
per 100 person—years during the first
3 months of ART is much higher than
reported elsewhere. The contribution
of immune reconstitution inflamma-
tory syndrome (IRIS) and/or the lack of
routine physician follow-up to this early
mortality cannot be ascertained from
our data. Linkage with our demographic
surveillance data has revealed that lack
of education is significantly associated
with death among patients on ART. This
relationship has been described elsewhere
and may indicate a group that requires
enhanced support both before and after
initiating ART.”

We show relatively low rates of loss to
follow-up. This is likely explained in part
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Fig. 2. Number of patients initiated on antiretroviral therapy from October 2004 to

September 2008 in a decentralized

HIV treatment programme in rural KwaZulu-

Natal, South Africa, by sex and clinic group
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HIV, human immunodeficiency virus.

by the active tracking system within the
programme, which includes phone contact
by clinic staff, followed, if necessary, by a
home visit from a tracker nurse. Our figures
for mortality and loss to follow-up might
thus reflect the true situation better than
those from other programmes in which pa-
tients are not actively tracked and where up
to half of those lost to follow-up may have
died.”** Itis possible that the decentralized
model, with treatment provided closer to
patients’” homes, also contributes to this
low rate of loss to follow-up. It is encour-
aging that there is no sign of a consistent
increase in loss to follow-up rates despite
the rapid scale-up of the programme.
One troublingaspect of our data s the
relatively high rate of detectable viral load
among patients on ART. There were many
missing results, which is likely to be related
to several factors: samples not taken at ap-
propriate time points, results not returned
from the provincial reference laboratory
and faults in data capture. However, by
using propensity score reweighting, we
have shown that almost 1 in 4 people on
ART had a detectable viral load at around
12 months. We used a strict cut-off (<25
copies/ml), as we believe that this will alert
us to deficiencies within the programme,
although this approach makes comparison
with other programmes using different
criteria difficult. Primary drug resistance
should not be a significant factor in lack of
virological suppression, aslevels of primary
resistance were low in our setting at the
time of the analysis.”® There have been no
significant stock-outs of ART in our pro-
gramme, and the high rate of unsuppressed
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viral load may therefore suggest suboptimal
adherence. We are researching this ques-
tion in more detail and are learning how
to translate successful models of adherence
support from neighbouring programmes.”’

The similarity between the unlinked
and linked groups is as expected, given
that most of the lack of linkage in those
eligible arose as a result of typographi-
cal errors in entering identity numbers
into patient records, failure to match the
identity number to other personal identi-
fiers, or the fact that patients presented at
clinics without identity documents. Since
these occurrences probably occurred
at similar rates in all groups, we do not
believe they influenced outcomes or their
associated factors.

Our study had certain limitations.
Data collected from routine programme
evaluation are limited by operational
constraints that might not hamper for-
mal research cohorts. Our description of
scale-up and outcomes is limited by a lack
of information on individuals enrolled
in the programme but not initiated on
ART. Data from other programmes sug-
gest that mortality is extremely high in
the period after enrolment but before
initiation of ART.?*° It would be ex-
tremely useful to evaluate whether our
decentralized model based on primary
health care improves access to treatment
and reduces pre-initiation mortality but
increases early post-initiation mortality.
By exploring outcomes at 12 months only
we may have missed trends in longer-term
outcomes, particularly retention and viral
suppression.
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Table 3. Risk factors for death within 12 months in patients initiated on antiretroviral
therapy from October 2004 to September 2007 in a decentralized HIV

treatment programme in rural KwaZulu-Natal, South Africa

In summary, we have shown that
rapid scale-up of ART delivery through
a decentralized primary health care
programme is feasible and produces

Variable HR 95% Cl AHR 95% Cl outcomes comparable to those reported
Sox elsewhere in southern Africa. The rela-
ively high f le viral |
Male 169 1.49-1.77 133 1 06167 F1ve y hig rates of detectable vira oad
. in patients on ART are troubling, and
Weight? Lo
. further scale-up poses significant chal-
1-kg increase 0.95 0.94-0.96 0.96 0.94-0.99

CD4 count (cells/pl)

lenges and will require considerable
commitment if we are to reach the goal

>200 1 of universal access. ll
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Résumé

Mise en place élargie d’un programme décentralisé de traitement du VIH dans le KwaZulu-Natal rural, Afrique
du Sud : une expansion rapide affecte-elle les résultats des patients?

Objectif Décrire le passage a I'échelle supérieure d’un programme
décentralisé de traitement du VIH délivré au travers du systéme de soins
de santé primaires au KwaZulu-Natal rural, Afrique du Sud, et évaluer
les tendances des caractéristiques de ligne de base et les résultats sur
la population étudiée.

Méthodes Le programme a commencé la distribution d’'une thérapie
antirétrovirale (TAR) en octobre 2004. Les informations concernant
I'ensemble des patients entamant un traitement TAR ont été recueillies
dans une base de données informatisée et le suivi de leur état a été
actualisé chaque mois. Tous les patients adultes (> 16 ans) ayant
commencé la TAR entre octobre 2004 et septembre 2008 ont été inclus
et stratifiés en groupes de 6 mois. Les caractéristiques cliniques et
sociodémographiques ont été comparées entre les groupes. Les taux
de rétention sous traitement et de mortalité, ainsi que les nombres de
perdus pour le suivi et les résultats virologiques ont été évalués 12 mois
apres le début de la TAR.

Résultats Au total 5 719 patients ayant initié un traitement TAR ont été
inclus (67,9 % de femmes). Le nombre moyen de lymphocytes CD4+
a la ligne de base était de 116 cellules/uL (intervalle interquartile, IQR:
53-173). Une augmentation de la proportion de femmes ayant entamé un
traitement TAR alors qu'elles étaient enceintes a été notée, mais aucun
changement n’a été observé dans le temps pour les autres caractéristiques
a laligne de base. Le taux global de rétention sous traitement a 12 mois
était de 84,0 % (intervalle de confiance a 95 %, IC: 82,6-85,3); 10,9 %
sont décédés (IC a 95 %: 9,8-12,0); 3.7 % ont été perdus pour le suivi
(ICa95 %: 3,0-4,4). La mortalité a été plus élevée durant les 3 premiers
mois qui ont suivi le début de TAR : 30,1 déces pour 100 personnes-ans
(IC295 %:26,3-34,5). A 12 mois, 23,0 % présentaient une charge virale
détectable (> 25 copies/ml) (IC a 95 %: 19,5-25,5).

Conclusion Les résultats n’ont pas €té affectés par la rapide expansion
de ce programme de traitement du VIH décentralisé. Les taux relativement
élevés de charge virale détectable mettent en évidence la nécessité de
futurs efforts a mettre en place pour améliorer la qualité des services.

Resumen

Ampliacion de un programa descentralizado de tratamiento del VIH en zones rurales de KwaZulu-Natal,
Sudafrica: ;afecta su rapida expansion a los resultados de pacientes?

Objetivos Describir la ampliacion de un programa descentralizado de
tratamiento del VIH a través del sistema sanitario de atencion primaria
en zonas rurales de KwaZulu-Natal, Sudafrica, y evaluar las tendencias
de las caracteristicas iniciales y los resultados de la poblacion en estudio.
Métodos El programa comenzo con la administracion de un tratamiento
antirretroviral (ARV) en octubre de 2004. La informacion de todos los
pacientes que comenzaron el tratamiento ARV se recopild en la base de
datos del programa y el seguimiento se actualizo mensualmente. Todos
los pacientes adultos (> 16 afios) que iniciaron el tratamiento ARV entre
octubre de 2004 y septiembre de 2008 se incluyeron y estratificaron
en grupos de seis meses. Se compararon las caracteristicas clinicas y
sociodemogréficas intergrupales. A los 12 meses del inicio del tratamiento
ARV se evalud la continuidad asistencial, la pérdida para el seguimiento
y los resultados viroldgicos.

Resultados Se incluyd a un total de 5719 adultos que habian iniciado el
tratamiento ARV, de los que el 67,9% eran mujeres. El recuento medio

Bull World Health Organ 2010;88:593-600 I doi-10.2471/BLT.09.069419

inicial de linfocitos CD4 fue de 116 células/ul (amplitud intercuartil, AIC:
53 - 173). El porcentaje de mujeres que iniciaron el tratamiento ARV
durante el embarazo aumento, si bien no se produjo ningiin cambio
en otras caracteristicas iniciales a lo largo del tiempo. La continuidad
asistencial general a los 12 meses fue del 84,0% (intervalo de confianza
del 95%, Cl: 82; 6 - 85,3); el 10,9% fallecio (Cl del 95%: 9; 8 - 12,0); el
3,7% se perdid para el seguimiento (Cl del 95%: 3,0 - 4,4). La mortalidad
fue mas elevada en los primeros tres meses posteriores al inicio del
tratamiento ARV: 30,1 fallecimientos por cada 100 afios-personas (Cl
del 95%: 26,3 - 34,5). El 23,0% tenia una carga viral detectable a los
12 meses (> 25 réplicas/ml) (Cl del 95%: 19,5 - 25,5).

Conclusion Los resultados no se vieron afectados por la rapida expansion
de este programa descentralizado de tratamiento del VIH. Los indices
relativamente altos de la carga virica detectable ponen en evidencia la
necesidad de dedicar un mayor esfuerzo en la mejora de la calidad de
los servicios.
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