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ABSTRACT

Key words

Objective. To determine rates of retention, antiretroviral therapy (ART) use, and viral suppres-
sion in an adult cohort from a public tertiary referral hospital in the city of Buenos Aires, Argentina.
Methods. HIV-positive ART-naive patients > 18 years old starting care 2011-2013 contrib-
uted data until the end of 2014. Three outcomes were assessed in 2014: retention in care, ART
use, and viral suppression. Patient characteristics associated with each outcome were assessed
through logistic regression.

Results. A total of 1 031 patients were included. By the end of 2014, 1.5% had died and 14.8%
were transferred to a different center. Of the remaining 859 patients, 563 (65.5%) were retained
in 2014. Among those retained, 459 (81.5%) were on ART in 2014. Of those 459 on ART, 270
(58.8%) were virologically suppressed. Younger age was associated with lower retention (OR
(odds ratio): 0.67; 95% CI (confidence interval): 0.44-0.92 for > 35 vs. < 35 years), but unre-
lated with ART use or viral suppression. Low CD4 count at first visit was associated with ART
use (OR: 35.72 for CD4 < 200, 7.13 for CD4 200-499 vs. > 500, P < 0.001) and with virologic
suppression (OR: 2.17 for CD4 < 200, 2.46 for CD4 200-499 vs. > 500, P: 0.023).
Conclusions. Our hospital in Buenos Aires is still below the recommended 90-90-90 targets
of the Joint United Nations Programme on HIV/AIDS (UNAIDS) for ART use and viral sup-
pression. We found a major gap in retention in care. Identifying younger age as being associ-
ated with worse retention will help in the design of targeted interventions.

HIV; antiretroviral therapy, highly active; treatment outcome; continuity of patient
care; Argentina.

Three decades after the first AIDS case
was diagnosed in Argentina, the latest esti-
mates from the Ministry of Health and the
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Joint United Nations Programme on HIV/
AIDS (UNAIDS) indicate that 126 000 peo-

antiretroviral therapy (ART) for free to all
individuals in need since 1998 and has

ple are living with HIV in the country, with
6 500 new diagnoses and 1400 AIDS-re-
lated deaths occurring annually (1).

In Argentina, with the exception of an-
tenatal care and blood banks, HIV testing
is client-initiated, with the requirement
of signed informed consent (i.e., an opt-in
approach). Rapid tests have been incorpo-
rated recently, but are not yet widely
available. The country has provided

recommended universal HIV treatment
since 2015. Individualized prescription is
common, which results in a number of
different first-line regimens. Both brand-
name and generic drugs are available
and, in 2015, nearly 80% of initial ART
regimens were nonnucleoside reverse
transcriptase inhibitor—based.

The Argentine health care system can
be divided into three subsystems: the
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public sector, social health insurance
(SHI) funds, and the private health sec-
tor. The SHI subsystem is further split
into provincial health insurance and so-
cial health insurance at the national level.
SHI at the national level includes the
pensioners’ fund, which is an indepen-
dent scheme that covers the elderly pop-
ulation and their dependents. This
particular design imbues the health care
sector with a peculiar logic, since it in-
volves the disjointed coexistence of each
of these subsystems, which differ with
respect to their target population, the ser-
vices provided, and the origin of the re-
sources available (2). As in many other
middle-income countries, protections for
health care access and safeguards against
unaffordable health expenses continue to
be segmented and fragmented (3).

The provision of ART follows a decen-
tralized model: 70% of patients receive
ART through the public health system,
while the rest receive it through SHI or
private insurance. Under national law,
that ART provision is at no cost to pa-
tients, in all three systems (1). Nearly
30 000 patients from the city of Buenos
Aires and the province of Buenos Aires
are provided ART through the public
health system (1).

In 2015, Argentina subscribed to the
UNAIDS 90-90-90 HIV/AIDS regional
targets for the year 2020. Under that ini-
tiative, 90% of people with HIV should
be diagnosed, 90% of those diagnosed
should be treated with ART, and 90% of
those on ART should achieve an unde-
tectable viral load (4).

The HIV care cascade is a useful tool to
further describe the epidemiology of HIV
and to assess outcomes of HIV care deliv-
ery, including linkage to care, retention in
care, ART receipt, and virologic suppres-
sion (5, 6). A recent study from the Carib-
bean, Central and South America network
for HIV epidemiology (CCASAnet) co-
hort showed improvements in the HIV
care-continuum indicators of clinical re-
tention, use of ART, and viral suppression
from 2003 to 2012 (7). Another study, from
the CCASAnet and North American AIDS
Cohort Collaboration on Research and
Design (NA-ACCORD) cohorts, mapped
HIV indicators to provide a comparison
between countries and regions (8).

The data currently available do not al-
low an estimation of the care cascade at
the national level in Argentina, although
a cohort study conducted by the Na-
tional HIV and STD Program (Direccién
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de Sida y ETS, Ministerio de Salud) and
supported by UNAIDS showed that
within one year of HIV diagnosis, 70% of
patients started ART (1). Since informa-
tion on the HIV care cascade remains
limited, we aimed to determine rates of
retention, ART use, and virologic sup-
pression in an adult cohort from a public
tertiary referral hospital in the city of
Buenos Aires.

METHODS
Clinical setting and data sources

The Hospital General de Agudos Juan
A. Fernandez is a public tertiary referral
hospital located in the city of Buenos
Aires, Argentina. The hospital’s Infec-
tious Diseases outpatient unit provides
care to approximately 4 000 HIV-positive
patients, one-third from the city of Bue-
nos Aires itself and two-thirds from the
Greater Buenos Aires area (cities sur-
rounding the city of Buenos Aires, part of
the province of Buenos Aires). Electronic
medical records (EMRs) were imple-
mented in 2011, and since then, clinical
data have been collected in the EMR at
the time of medical consultation. The
EMR captures HIV-related physician vis-
its, antiretroviral prescriptions, and labo-
ratory data. The research database was
supplemented with the hospital phar-
macy database, which captures antiretro-
viral drug dispensations. Investigators
checked data for internal consistency and
missing data, and performed periodic
quality assessment and internal audits.
When necessary, data were abstracted
again and reentered.

Patients signed a form providing in-
formed consent for inclusion in epidemio-
logic studies at the time of first clinical
visit, when they were enrolled in the EMR.

The National HIV and STD Program
provided additional information from
their databases.

Study design

This study included data from
HIV-positive ART-naive adults (aged > 18
years) linked to care between 1 January
2011 and 31 December 2013. Individuals
contributed data from the first physician
visit until death, transfer to another cen-
ter, last contact, or censoring at the end of
2014. Three HIV care cascade outcomes
were assessed in 2014: retention in care,
ART wuse, and virologic suppression.

Original research

Patients lost during follow-up were
tracked in the National HIV and STD
Program registries to identify additional
deaths and transfers.

Definitions

Individuals were considered in the ini-
tial denominator, i.e. linked to care, if
they had at least one physician visit after
HIV diagnosis within the study period.

Retention in care was defined as hav-
ing at least one visit (e.g., clinic visit, lab-
oratory measurement (CD4 count or
HIV-1 viral load), or pharmacy pickup)
during 2014.

ART use was defined as prescription
of ART for at least 90 days or at least
three notations of ART pickup from the
pharmacy in 2014.

Virologic suppression was defined as
HIV-1 viral load (VL) < 200 copies/ml at
last measurement in 2014.

Baseline CD4 was the CD4 count clos-
est to first visit, within 180 days before or
after that visit, and no more than 7 days
after ART initiation.

Baseline VL was the VL closest to first
visit, within 180 days before or after that
visit, and before the start of ART.

Statistical analysis

We assessed differences between pa-
tients for each outcome, with the chi-
square test of proportions used for
categorical variables and the Wilcoxon
rank-sum test of medians used for con-
tinuous variables.

We used a conditional approach, in
which only individuals meeting one out-
come were analyzed in the next step of
the HIV care cascade (5, 9). For virologic
suppression, we also presented data us-
ing two denominators: individuals on
ART and individuals who had at least
one VL performed.

Logistic regression was performed to
assess adjusted associations between de-
mographic and clinical factors and meet-
ing each indicator. Factors assessed
included age at first visit (dichotomized
at 35 years, near the cohort median), gen-
der, baseline CD4 count (categorized as
< 200, 200-499, and > 500 cells/pL) and
VL (in log,, copies/ml), likely HIV trans-
mission mode (men who have sex with
men (MSM), heterosexual contact, and
unknown or other risk), and place of res-
idence (city of Buenos Aires or other).
Variables with fewer than 25% of
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the values missing were entered in the
multivariable model; no model selection
was attempted. P values < 0.05 were con-
sidered statistically significant. All anal-
yses were performed with the SPSS
Statistics 20 software package.

RESULTS

Between 1 January 2011 and 31 Decem-
ber 2013, 1 676 HIV-positive adult pa-
tients started care at the Infectious
Diseases outpatient unit of the Hospital
General de Agudos Juan A. Fernandez.
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Of them, 645 (38.5%) were transferred or
self-transferred from other centers and
had already started ART (Figure 1).

This study focused on the 1 031 pa-
tients who were ART-naive at first clini-
cal visit: 798 (77.4%) were male; median
age was 33.7 years (interquartile range
(IQR): 26.9-41.6); and 52.6% lived in the
city of Buenos Aires. The probable HIV
transmission route was recorded for 682
patients: 314 (46.0%) reported male sex
with men, 282 (41.3%) heterosexual trans-
mission, 21 (3.1%) injection drug use, 6
(0.9%) other risks, and 59 (8.7%)

FIGURE 1. Flow chart showing patient disposition from first visit to virologic suppres-
sion in a cohort of HIV-positive patients in Buenos Aires, Argentina, 2011-2014
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By the end of 2014, 19 patients (1.5%)
had died, with 14 of them registered in
the Hospital General de Agudos Juan
A. Fernandez EMRs and 5 of them
identified by reviewing the National
HIV and STD Program registries. All
deaths occurred in patients with clini-
cal AIDS. Causes of death were un-
known for 5, were AIDS-associated
illnesses in 7 (non-Hodgkin lymphoma,
3; tuberculosis, 2; meningeal cryptococ-
cosis, 1; Mycobacterium avium infection,
1); and were non-AlDS-associated ill-
nesses for 7 (sepsis, 3; Hodgkin lym-
phoma, 2; other, 2).

By 2014, 153 patients (14.8%) either were
transferred (22 persons) or self-transferred
(131 persons) to a different care facility.

Of the remaining 859 patients, 563
(65.5%) were retained in care in 2014
(Figure 2). Among those retained, 459
(81.5%) were on ART in 2014. Of those on
ART, 362 (78.8%) had at least one VL dur-
ing 2014, and 270 of them (74.6%)
achieved virologic suppression. There-
fore, 58.8% of the total on ART were viro-
logically suppressed.

Table 1 shows characteristics of pa-
tients meeting or not meeting each indi-
cator. Patients retained in care were older
than those not retained (median 34 vs.
31.5 years, P < 0.001), but no differences
were observed in gender, transmission
risk, baseline VL, or place of residence.

FIGURE 2. HIV treatment cascade for adults in a tertiary referral hospital center in Buenos Aires, Argentina, 2011-2014
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TABLE 1. Characteristics of HIV-positive patients meeting or not meeting indicators for retention in care, antiretroviral therapy
(ART) use, and virologic suppression in a cohort from Buenos Aires, Argentina, 2011-20142

Characteristic Total Total for Total for ART Total for virologic
(n =859) retention® (n = 859) usec (n = 563) suppression? (n = 362)
Not retained Retained P ART notused  ART used P Not suppressed Suppressed P
296 (34.5%) 563 (65.5%) 104 (18.5%) 459 (81.5%) 92 (25.4%) 270 (74.6%)
Age (years) 33 (27-41)  31.5(26-39) 34 (28-42) <0.001 32 (27-40) 34 (28-42) 0.265 33 (27-40)  34.5(28-43) 0.171
Gender 0.171 0.325 0.543

Male 664 (77.3%) 237 (35.7%) 427 (64.3%) 75(17.6%) 352 (82.4%) 68 (24.6%) 208 (75.4%)

Female 195 (22.7%) 59 (30.3%) 136 (69.7%) 29 (21.3%) 107 (78.7%) 24 (27.9%) 62 (72.1%)
Transmission 0.962 0.298 0.146
risk

MSMe 276 (32.1%) 89 (32.2%) 187 (67.8%) 39(20.9%) 148 (79.1%) 26 (22.4%) 90 (77.6%)

Heterosexual 249 (29.0%) 78 (31.3%) 171 (68.7%) 26 (15.2%) 145 (84.8%) 32 (27.4%) 85 (72.6%)

Other/ 64 (7.5%) 21(32.8%) 43 (67.2%) 6 (14.0%) 37 (86.0%) 11 (40.7%) 16 (59.3%)

Unknown

Missing 270 (31.4%)

Residence 0.498 0.013 0.626

Buenos 439 (51.1%) 144 (32.8%) 295 (67.2%) 67 (22.7%) 228 (77.3%) 47 (26.4%) 131 (73.6%)

Aires city

Other 394 (45.9%) 138 (35.0%) 256 (65.0%) 37 (14.5%) 219 (85.5%) 42 (24%) 133 (76%)

Missing 26 (3%)
CD4 count 358 (134-559) 377 (187-619) 343 (121-533) 0.053 648 (510-819) 360 (171-501) < 0.001 393 (138-593) 342 (173-488) 0.153
(cells/uL)

Missing 197 (22.9%)
HIV-1 viral load
(log,,), 1.38 4.43 4.36 0.325 3.6(3.1-4.2) 45(3.9-5.1) < 0.001 44(3.9-49) 45(3.9-5.1) 0.574
copies/pL (3.77-5.00)  (3.84-5.12)  (3.73-4.94)

Missing 437 (50.1%)

2Data are n (%) or median (interquartile range). Chi-square test of proportions used for categorical variables, and the Wilcoxon rank-sum test of medians used for continuous variables.
®Retention indicator: individuals with at least one visit (clinic or laboratory (CD4 or viral load (VL)) or pharmacy pickup) during 2014.

¢ ART use indicator: prescription of ART for at least 90 days or at least three notations of ART pickup from the pharmacy in 2014 among those retained.

4 Virologic suppression indicator: Viral load (VL)< 200 copies/ml at last measurement in 2014 among those with at least one VL performed in 2014.

¢ MSM = men who have sex with men.

There was a nonsignificant difference in
median CD4 count at first visit by reten-
tion status, with higher CD4 counts
among those not retained. Data for VL
and CD4 counts or pharmacy pickups in
the absence of physician visits accounted
for 7% of data that defined retention.

Among patients retained, those on
ART were less likely to be residents of
the city of Buenos Aires (77.3% vs. 85.5%,
P =0.013), had lower median CD4 counts
(360 vs. 648 cells/pL, P < 0.001), and
higher median VL (4.5 vs. 3.6 log,
copies/ml, P < 0.001) at first visit.

Among patients on ART with at least
one VL performed in 2014, there were no
significant differences between those
who achieved virologic suppression and
those who did not.

In multivariable analysis, younger age
was significantly associated with lower
retention (odds ratio (OR): 0.67; 95% con-
fidence interval (CI): 0.44-0.92; P = 0.016
for > 35 vs. < 35 years), but not with ART
use or virologic suppression (Table 2).
Patient residence outside the city of
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Buenos Aires was associated with lower
retention (OR: 0.62; 95% CI: 0.43-0.89;
P: 0.014); however, for those retained,
there was a trend towards increased ART
use for those who lived outside the city.
ART use was strongly associated with
low baseline CD4 count (OR: 35.72 for
CD4 < 200 and 7.13 for CD4 200-499 vs.
> 500 cells/uL; P < 0.001).

Low CD4 count at first visit was also
associated with virologic suppression
(OR: 2.17 for CD4 < 200 and 2.46 for
CD4 200-499 vs. > 500 cells/pL; P: 0.023)
(Table 2).

DISCUSSION

In this large cohort of HIV-positive
ART-naive patients from Argentina, one-
third of patients were not retained in
care. Like similar studies performed in
other settings, younger age was the pri-
mary factor associated with worse reten-
tion (10, 11). Younger patients may
experience HIV-related stigma, fear of
disclosure, and apprehension about

losing their jobs more often than older
adults do (10).

We also found that worse retention
was associated with patient residence
outside the city of Buenos Aires. Distance
to the clinic and other transportation dif-
ficulties are major barriers to retention
in care in a wide variety of settings
(12, 13). In the city of Buenos Aires, trans-
portation costs are an obstacle for those
who are unemployed; for persons who
are employed, the barriers include
lengthy travel times.

More than one-third of the new pa-
tients that we enrolled each year had
previously started ART in another cen-
ter. In the city and province of Buenos
Aires, patients can move freely between
different ART facilities. Most such pa-
tient transfers were not communicated
to the clinic of origin (they were “silent
transfers”). Therefore, the original clinic
counted these patients as lost to care. A
previous study in the same HIV-positive
adult cohort from the same hospital
showed that patients lost to care in the
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first year of ART were more similar to
those known to be alive than those
known to be dead (14). Therefore, “si-
lent transfers” might constitute the larg-
est contribution to the lost to follow-up
(LTFU) rates that were observed.

In this study, an extended definition
for retention was used that accounted
not only for clinic visits but also for labs
(CD4 count or VL) or pharmacy pickups.
This definition made it possible to iden-
tify a proportion of patients who received
suboptimal care monitoring and, while
in care, require targeted interventions.
Further characterization of provision of
care should also include the evaluation
of patients who drop out of care and re-
enter at a later time.

According to treatment guidelines fol-
lowed during the study period, patients
with a low CD4 count or a high baseline
VL were more likely to be prescribed
ART (15). Patients with advanced dis-
ease were also more likely to be retained,
probably through earlier treatment initi-
ation. Yehia et al. noted that the associa-
tion between retention in care and viral
suppression differed by disease severity,
and was strongest for patients with a
lower CD4 count (16).

The association that low CD4 count at
first visit has with virologic suppression
should be interpreted with caution. That
is because, in the conditional approach
we used (in which only individuals meet-
ing one outcome were analyzed in the
next step of the HIV care cascade), this
effectis limited to patients retained in care
and on ART. Therefore, once retention
and ART use were achieved, virologic
suppression seemed not to be associated
with patient baseline characteristics.
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Each step of the cascade can be af-
fected by several barriers, both at the in-
dividual and system levels. Even when
treatment is provided at no cost, such
factors as transportation expenses and
time away from work may decrease
retention.

Our study had several strengths and
limitations. The main strength was the
use of timely data from an infectious dis-
eases unit within the public health sys-
tem in Argentina correlated with EMRs
and routine data quality assessments
(17). Limitations included the lack of a
systematic approach to determine health
outcomes in patients lost during fol-
low-up, since there was no centralized
death registry and most transfers were
not notified, i.e., they were “silent trans-
fers.” While we tracked patients in the
National HIV and STD Program regis-
tries, tracking in other subsystems of the
fragmented Argentine health system is
ongoing, and might further reduce the
proportion of those lost to follow-up.
Finally, as this cohort was built from an
outpatient unit, the sickest patients diag-
nosed during admission who never
reached ambulatory care may not have
been represented; therefore, our results
may not be generalizable to the entire
HIV-positive population initiating care.

In conclusion, our findings suggest that
our hospital is still below the recom-
mended UNAIDS 90-90-90 targets, partic-
ularly regarding the major gap in
retention in care. Identification of younger
age as a factor associated with worse re-
tention will help in the design of targeted
interventions. The data presented here
might help guide additional efforts to im-
prove treatment outcomes.
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RESUMEN

La cascada en la atencion

de la infeccion por el VIH en

Buenos Aires, Argentina:
resultados en un hospital
de referencia de

atencion terciaria

Palabras clave

Objetivo. Determinar las tasas de retencién, uso de tratamiento antirretroviral (TAR)
y supresion viral en una cohorte adulta de un hospital publico de referencia de
atencion terciaria en la ciudad de Buenos Aires (Argentina).

Meétodos. Pacientes de 18 anos de edad o mayores seropositivos al VIH que no habian
recibido tratamiento con antirretrovirales y que comenzaron a ser atendidos entre el
2011 y el 2013 aportaron datos hasta finales del 2014. En el 2014 se evaluaron tres resul-
tados: la retencién de los pacientes en los servicios de atencién, el uso de TAR y la
supresion viral. Se usé la regresion logistica para evaluar las caracteristicas de los
pacientes asociadas con cada resultado.

Resultados. Se estudi6 a 1 031 pacientes. A finales del 2014, 1,5% habian fallecido y
14,8% fueron transferidos a otro centro. De los 859 pacientes restantes, en el 2014 se
retuvieron en los servicios a 563 (65,5%). Entre los que siguieron asistiendo a los ser-
vicios, 459 (81,5%) recibieron tratamiento antirretroviral ese afio. De esos 459 que reci-
bieron tratamiento antirretroviral, se alcanzé la supresién viral en 270 (58,8%). Se
determiné que una menor edad estaba asociada a una menor tasa de retencién (razén
de posibilidades (OR): 0,67; intervalo de confianza de 95% (IC): 0,44-0,92 para > 35
frente a < 35 afios), pero no con el uso de tratamiento antirretroviral o la supresion
viral. También se determiné que un bajo nivel de CD4 en la primera consulta estaba
asociado al uso de tratamiento antirretroviral (OR: 35,72 para CD4 < 200, 7,13 para
CD4 200-499 frente a > 500, P < 0,001) y a la supresion viral (OR: 2,17 para CD4 < 200,
2,46 para CD4 200-499 frente a > 500, P: 0,023).

Conclusiones. Nuestro hospital en Buenos Aires todavia estd por debajo de las metas
90-90-90 recomendadas por el Programa Conjunto de las Naciones Unidas sobre el
VIH/SIDA (ONUSIDA) para el uso de terapia antirretroviral y la supresién viral.
Encontramos una brecha importante en la retencién de los pacientes en los servicios
de atencién. La asociacién de una menor edad con peores tasas de retencion sera ttil
en el disefio de intervenciones destinadas a poblaciones especificas.

VIH; terapia antirretroviral altamente activa; resultado del tratamiento; continuidad
de la atencién al paciente; Argentina.
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