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Abstract

Introduction: Recently, there has been increasing interest in the role of “treatment as prevention” (TasP). Some of the questions regarding
TasP strategies arise from the perceived difficulties in achieving and maintaining viral load (VL) suppression over time and the risk of
emergence of viral resistance that could compromise future treatment options. This study was conducted to assess these questions in a
resource-limited setting.

Methodology: We performed a retrospective observational study of HIV-infected patients diagnosed in the pre-HAART era on follow-up at a
private center from Buenos Aires, Argentina. Socio-demographic, clinical, and laboratory data were extracted from clinical charts. Analyses
were performed to test for potential associations of selected variables with current virologic failure or use of third-line drugs.

Results: Of 619 patients on follow-up, 82 (13.2%) were diagnosed in the pre-HAART era. At the time of our study, 79 (96.3%) patients were
on HAART, with a median duration of 14 years (IQR 12-15) of therapy, and exposure to mono or dual nucleoside reverse transcriptase
inhibitors regimens in 47.8% of cases. Sixty-nine patients (87.3%) had undetectable VL, 37 (46.8%) never presented virologic failure, and 19
(24.1%) experienced only one failure. Thirteen patients (16.5%) were receiving third-line ART regimens, with an average of 2.7-fold more
virologic failures than those on first- or second-line regimens (p = 0.007).

Conclusions: Maintaining viral load suppression over time in resource-limited-settings is feasible.
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Introduction

The introduction of highly active antiretroviral
therapy (HAART) in 1996 was one of the greatest
successes in the history of medicine [1,2]. HAART
stops HIV replication; consequently, plasma HIV
RNA levels decrease to undetectable levels within a
matter of weeks. As a result, immune reconstitution
takes place, virtually halting the risk of HIV disease
progression and death [3]. HAART has dramatically
modified the natural history of HIV disease,
transforming an otherwise rapidly fatal disease into a
chronic manageable condition [4,5,6,7,8].

Studies have repeatedly shown that viral load is
the strongest predictor of HIV transmission in any
setting [9,10,11]. HAART decreases viral load in
blood and simultaneously in other biological fluids,
including genital secretions [12,13]. Therefore, the
potential role of antiretroviral agents to decrease HIV
transmission has been an area of much scientific
interest. Strong proof of concept of the effectiveness
of the preventive role of HAART has been shown in

studies of wvertical transmission [9,14], HIV-
serodiscordant couples [10,11,15,16], and also at the
community level [17,18,19,20]. Evidence continues to
grow, increasingly supporting the notion that
expansion of HAART coverage represents an
invaluable tool to curb the growth of HIV and AIDS
[21].

However, some skepticism remains regarding the
ability to implement “test and treat” strategies,
particularly in resource-limited-settings. Key among
these concerns are the perceived difficulties in
achieving and maintaining viral load (VL) suppression
while taking HAART over time, the risk of emergence
of wviral resistance that could compromise future
treatment options [22], and the emergence of risk
compensation that might offset the potential positive
impact of HAART on HIV transmission [23,24,25,26].

We assessed the feasibility of current treatment
options for achieving and sustaining viral load
replication suppression in a resource-limited setting by
analyzing the current status of people living with
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HIV/AIDS (PLWHA) who were diagnosed before the
introduction of HAART in Argentina. Individual
charts of patients diagnosed with HIV in the pre-
HAART era on active follow-up in our center were
reviewed to assess their current immune-virologic
status and to identify potential predictors of current
virologic failure or use of third-line drugs.

Methodology
Study design and population

This retrospective cohort study was conducted at a
private HIV center in Buenos Aires, Argentina. We
included PLWHA who were diagnosed before 1
January 1997 (pre-HAART era) and were on active
follow-up at our center as of December 2011.

Definitions

The “pre-HAART era” was defined as the period
before 1997, which coincides with the first
implementation of HAART in Argentina. We
considered patients “on active follow-up” who had at
least one clinic visit, a laboratory test, or an
antiretroviral drug pharmacy visit in the last semester
of 2011. According to the Argentinean HIV Program
[27], ART-regimens that included at least one of the
following drugs were considered as “Third-line ART”:
etravirine, darunavir, tipranavir, maraviroc, raltegravir
or enfurvitide;. “Virologic failure” was defined as
confirmed detectable plasma HIV-RNA (> 50
copies/mL) in patients receiving HAART for at least
six months. The following standardized categories of
VL were used: “undetectable VL” (< 50 copies/mL);
“suppressed/not suppressed” (cut-off: 200 copies/mL);
and “high VL” (> 100,000 copies/mL) [28].

Data collection

Researchers reviewed the medical records of all
patients on follow-up in our center to identify eligible
patients. A standardized data entry form with socio-
demographic, clinical, and laboratory data was
completed for each enrolled patient.

Statistical analysis

Quantitative variables were described using means
and standard deviations (SD) or medians and
interquartile ranges (IQR), depending on their
underlying distribution. Student’s t-tests and Mann-
Whitney tests were used to compare differences in
means and medians, respectively. Categorical
variables were presented as percentages, and were
compared using Fisher’s exact tests. Simple linear
regression was used to test for potential association of
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time on ART and number of virologic failures.
Fisher’s exact test was performed to identify factors
associated with current virologic failure or use of
third-line drugs. The low occurrence of virologic
failure in our cohort did not allow sufficient sample
size to test for association in multivariable analysis.

All differences were considered statistically
significant at the two-tailed p < 0.05 threshold.
Analyses were performed using Stata/SE version 11.1
(Stata Corp, College Station, Texas).

To have a proxy measure of access to ART and
level of adherence of our population, and to assess the
potential of HIV transmission, we calculated in-care
VL using the methodology recommended by the
Centers for Disease Control and Prevention (CDC)
[28]. We reported both arithmetic and geometric
means, and the categorical distribution of VL using the
standardized categories previously described [28].

Results
Socio-demographic and clinical characteristics

A total of 619 medical charts of HIV-infected
patients on active follow-up at our center were
reviewed. Out of these, 82 (13.2%) corresponded to
individuals who were diagnosed with HIV in the pre-
HAART era.

The majority of our pre-HAART cohort consisted
of men (n = 69, 84.2%). Sexual contact was the most
common risk factor for HIV transmission: 61.7% self-
reported to be MSM and 11.7% heterosexual. Other
routes of HIV transmission included intravenous drug
use in 21.7% of cases, blood transfusion in 3.3%, and
vertical transmission in 1.6%. The median age at the
time of the study was 47 years (IQR 23-34) and the
median time since HIV diagnosis was 18 years (IQR
17-20). Thirty-four percent of patients had a CD4 cell-
count nadir < 200 cells/pl and 16.8% had a history of
AIDS-defining conditions, according to CDC’s 1993
classification [29].

Immune-virologic status as of December 2011

At the time of this analysis, 79 patients (96.3%)
were on HAART, with a median duration of ART of
14 years (IQR 12-15). In 41.8% of patients, this
treatment duration included exposure to mono or dual
nucleoside reverse transcriptase inhibitors (NRTI)
regimens. Forty-seven percent never presented
virologic failure and 24.1% had only one virologic
failure (Table 1). No statistically significant
association between the number of virologic failures
and time on ART was found (p = 0.67, Figure 1). Of
the 79 patients who were on HAART, 69 (87.3%) had
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Table 1. Characteristics of patients on HAART (n = 79)

All (n=179) Undetectable VL p
Yes (n = 69) No (n=10)
Time on ART, median years (IQR) 14 (12-15) 14 (12-15) 14 (11-16) 0.89
History of mono or dual- NRTI 0.80
regimens, n (%)
Yes 33 (41.8) 29 (42.0) 4 (40.0)
No 36 (45.6) 32 (46.4) 4 (40.0)
ND 10 (12.6) 8 (11.6) 2 (20.0)
Use of third-line ART, n (%) 0.75
Yes 13 (16.5) 11 (15.9) 2 (20.0)
No 64 (81.0) 56 (11.9) 8 (80.0)
ND 2(2.5) 2(2.9) -
Previous virologic failures, n (%)
None, n (%) 37 (46.8) 32 (46.4) 5(50.0) 0.57
1, n (%) 19 (24.1) 18 (26.1) 1(10.0)
>1, n (%) 18 (22.8) 15(21.7) 3 (30.0)
ND, n (%) 5(6.3) 4 (5.8) 1 (10.0)
CD4 nadir <200 cells/ul, n (%) 0.06
Yes 27 (34.2) 24 (34.8) 3 (30.0)
No 37 (46.8) 35(50.7) 2 (20.0)
ND 15 (19.0) 10 (14.5) 5(50.0)

VL: Viral load; ART: Antiretroviral therapy; NRTI: Nucleoside Reverse Transcriptase Inhibitors; ND: no data

Figure 1. Relationship between number of virologic failures and cumulative time on antiretroviral

therapy
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undetectable VL. We did not find any statistically
significant associations between current virologic
failure and history of mono or dual NRTI regimens,
CD4 cell-count nadir, previous virologic failures, or
duration of ART in univariable analysis (Table 2).
Thirteen patients (16.5%) were receiving third-line
ART regimens. The only factor associated with use of
third-line drugs was the presence of at least one
previous virologic failure (p = 0.003, Table 3).
Patients receiving third-line regimens had an average
of 2.7-fold more virologic failures than those who
were on first- or second-line regimens (p = 0.007).
Only three patients were not receiving HAART at the
time of the analysis: two did not meet current national
and international recommendations for initiation of
antiretroviral therapy [22,30,31,32] and the third
underwent structured treatment interruption in 2002
and elected not to re-start therapy to this day.

Overall (including those on and off HAART),
more than 90% of the study population had a VL <
200 copies/mL and a median CD4 cell-count of 516
cells/ul (IQR 355-784). Only one patient had a VL
higher than 100,000 copies/mL (Figure 2). Arithmetic
and geometric means of the in-care VL were 5,822.33
copies/mL (SD: 4054.12) and 39.52 copies/mL,
respectively.
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Discussion

It is estimated that there are approximately 33
million PLWHA worldwide, and this number
continues to increase [33]. Although several
preventive strategies exist, their effectiveness remains
suboptimal for multiple reasons, as has been
demonstrated in many places by the persistence of
sexually transmitted infections [20,34,35]. In a recent
study completed in Buenos Aires, 11% of PLWHA
presented with a new sexually transmitted infection
after being diagnosed with HIV [36].

There is growing scientific evidence that supports
the use of ART for the prevention of HIV transmission
[10,11,15]. Modelling data suggest that expansion of
HAART could have a significant impact on morbidity,
mortality, and HIV incidence [19,37]. However,
concerns about the potential risks associated with
earlier initiation of treatment, including potential
adverse effects, emergence of drug resistance,
difficulties accessing second- or third-line ART, or
even exhaustion of treatment options, have also been
raised [23,24,25,26].

Therefore, and with the aim of assessing these
assumptions in a real-life scenario, we conducted a
study to evaluate the rate of viral load suppression
among PLWHA diagnosed in the pre-HAART era,
considering this group as one of the most heavily

Table 2. Univariable analysis of factors associated with current virologic failure

Current virologic failure OR 95% CI p

Time on ART, n (%)

<14 years 3/26 (11.5) Reference

> 14 years 4/41 (9.8) 0.83 0.17-4.04 1
History of mono/dual NRTI regimens, n
(%)

No 4/36 (11.1) Reference

Yes 4/33 (12.1) 1.1 0.25-4.81 1
Use of third-line ART, n (%)

No 8/64 (12.5) Reference

Yes 2/13 (15.4) 1.1 0.24-6.82 0.67
Previous virologic failures, n (%)

No 5/37 (13.5) Reference

Yes 4/37 (10.8) 0.78 0.19-3.15 1
CD4 nadir <200 cells/pl, n (%)

No 2/37 (5.41) Reference

Yes 3/27 (11.11) 2.19 0.34-14.1 0.64

ART: Antiretroviral therapy; NRTI: Nucleoside Reverse Transcriptase Inhibitors
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Table 3. Univariable analysis of factors associated with use of third-line drugs

Use of third-line drugs P
Time on ART, n (%)
<14 years 3/26 (11.5) 0.34
> 14 years 9/41 (21.9)
History of mono/dual NRTI regimens, n (%)
No 4/35 (11.4) 0.21
Yes 8/33 (24.2)
Previous virologic failures, n (%)
No 1/37 (2.7) 0.003
Yes 11/37 (29.7)
CD4 nadir <200 cells/pl, n (%)
No 4/36 (11.1) 0.3
Yes 6/27 (22.2)

ART: Antiretroviral therapy; NRTI: Nucleoside Reverse Transcriptase Inhibitors

Figure 2. Categorical distribution of viral load of pre-HAART patients on follow-up (n = 82)

Suppressed VL: 90.24%

A

Not suppressed

VL: 9.76%

<50 copies/mL

E=3 51-200 copies/mL

Undetectable VL: 84.15%

D 201-100,000 copies/mL

B3 >100,000 copics/mL

0 20 40 60

Cumulative frequencies of VL categories (%)

exposed to ART, and most likely to have HIV resistant
to antiretroviral drugs as a result of their earlier
exposure to regimens that were not fully suppressive,
including mono and dual nucleoside regimens.

Our study group had a long history of ART
exposure (median time on ART = 14 years), and
despite full access to all antiretroviral drugs currently
licensed in Argentina, only 16.5% were in need of
third-line ART regimens. We found no significant
differences between patients who were or were not
receiving third-line drugs with regard to duration of
treatment or current virologic failure, suggesting that
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Despite prolonged ART exposure and that almost half
of our study group had received either mono or dual
NRTI regimens, less than one quarter had more than
one virologic failure. In fact, half were on a first-line
ART regimen and only 16.5% were on third-line
drugs, suggesting that in our pre-HAART cohort both
adherence to, and an appropriate choice, of treatment
regimens might have prevented the emergence of viral
resistance, as has been previously pointed out [38].
Several studies have demonstrated that viral load
strongly correlates with the risk of transmission of
both wild type and resistant HIV. A recent study found
that the per-act risk of sexual transmission of HIV
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increases by 2.9-fold for every log (10) increase in
plasma viral load [39]. Furthermore, in a meta-analysis
that included more than 5,000 heterosexual sero-
discordant couples, no transmission events were
observed in couples where the HIV-infected individual
was on ART and had a viral load level below 400
copies/mL [11]. More than 90% of our population had
their viral load suppressed, and among those with
virologic failure, only one was receiving third-line
ART, suggesting that the risk of HIV transmission is
low, and the risk of transmitting resistant viruses is
even lower. Also, the high level of wviral load
suppression as well as the low value of in-care VL
suggests a very good level of treatment adherence in
our population.

Our study has several limitations. First, we only
analyzed patients on follow-up. The Argentinean
health-care system is divided into three sub-systems
(public, social security and private), with no
centralized information; hence we do not have
information about patients who were lost to follow-up
because they changed their health-care provider,
abandoned care, or died. As one of our main
objectives was to evaluate current virologic status and
its potential impact on HIV transmission, patients who
died were not considered for our analysis. Second, this
study was performed in a private HIV center in
Buenos Aires. Therefore, our pre-HAART cohort may
have unique socio-demographics characteristics (i.e.,
higher socioeconomic status, better access to
antiretroviral drugs) that may prevent extrapolating
our results to other settings.

Conclusion

Despite a long history of ART exposure, half of
our study group was adequately virologically
suppressed on a first-line ART regimen, only 16%
were in need of third-line drugs, and overall more than
90% of the patients had a viral load below 200
copies/mL. These results suggest that maintaining
viral load suppression over time is feasible in
resource-limited settings. This hypothesis is relevant
to the current desire to implement “Test and Treat”
strategies globally. Further studies including other
populations ~ with  different  socio-demographic
characteristics are needed to determine if these
findings can be extrapolated to other settings.

Acknowledgements

This manuscript has been presented in part at the 2nd
International HIV Treatment as Prevention Workshop, April
22-25, 2012, Vancouver, Canada. Abstract #PLB.04.

J Infect Dev Ctries 2013; 7(8):593-599.

References

1. Gulick RM, Mellors JW, Havlir D, Eron JJ, Gonzalez C,
McMahon D, Richman DD, Valentine FT, Jonas L, Meibohm
A, Emini EA, Chodakewitz JA (1997) Treatment with
indinavir, zidovudine, and lamivudine in adults with human
immunodeficiency virus infection and prior antiretroviral
therapy. N Engl ] Med 337: 734-739.

2. Hammer SM, Squires KE, Hughes MD, Grimes JM, Demeter
LM, Currier JS, Eron JJ, Jr., Feinberg JE, Balfour HH, Jr.,
Deyton LR, Chodakewitz JA, Fischl MA (1997) A controlled
trial of two nucleoside analogues plus indinavir in persons
with human immunodeficiency virus infection and CD4 cell
counts of 200 per cubic millimeter or less. AIDS Clinical
Trials Group 320 Study Team. N Engl J Med 337: 725-733.

3. Hogg RS, O'Shaughnessy MV, Gataric N, Yip B, Craib K,
Schechter MT, Montaner JS (1997) Decline in deaths from
AIDS due to new antiretrovirals. Lancet 349: 1294.

4. The Antiretroviral Therapy Cohort Collaboration (2008) Life
expectancy of individuals on combination antiretroviral
therapy in high-income countries: a collaborative analysis of
14 cohort studies. Lancet 372: 293-299.

5. Bhaskaran K, Hamouda O, Sannes M, Boufassa F, Johnson
AM, Lambert PC, Porter K (2008) Changes in the risk of
death after HIV seroconversion compared with mortality in
the general population. JAMA 300: 51-59.

6. Mocroft A, Ledergerber B, Katlama C, Kirk O, Reiss P,
d'Arminio Monforte A, Knysz B, Dietrich M, Phillips AN,
Lundgren JD (2003) Decline in the AIDS and death rates in
the EuroSIDA study: an observational study. Lancet 362: 22-
29.

7. Palella FJ, Jr., Baker RK, Moorman AC, Chmiel JS, Wood
KC, Brooks JT, Holmberg SD (2006) Mortality in the highly
active antiretroviral therapy era: changing causes of death and
disease in the HIV outpatient study. J Acquir Immune Defic
Syndr 43: 27-34.

8. Walensky RP, Paltiel AD, Losina E, Mercincavage LM,
Schackman BR, Sax PE, Weinstein MC, Freedberg KA
(2006) The survival benefits of AIDS treatment in the United
States. J Infect Dis 194: 11-19.

9. Connor EM, Sperling RS, Gelber R, Kiselev P, Scott G,
O'Sullivan MJ, VanDyke R, Bey M, Shearer W, Jacobson RL,
et al. (1994) Reduction of maternal-infant transmission of
human immunodeficiency virus type 1 with zidovudine
treatment. Pediatric AIDS Clinical Trials Group Protocol 076
Study Group. N Engl J Med 331: 1173-1180.

10. Quinn TC, Wawer MJ, Sewankambo N, Serwadda D, Li C,
Wabwire-Mangen F, Meehan MO, Lutalo T, Gray RH (2000)
Viral load and heterosexual transmission of human
immunodeficiency virus type 1. Rakai Project Study Group.
N Engl J Med 342: 921-929.

11. Attia S, Egger M, Muller M, Zwahlen M, Low N (2009)
Sexual transmission of HIV according to viral load and
antiretroviral therapy: systematic review and meta-analysis.
AIDS 23: 1397-1404.

12. Cu-Uvin S, Caliendo AM, Reinert S, Chang A, Juliano-
Remollino C, Flanigan TP, Mayer KH, Carpenter CC (2000)
Effect of highly active antiretroviral therapy on
cervicovaginal HIV-1 RNA. AIDS 14: 415-421.

13. Dyer JR, Gilliam BL, Eron JJ, Jr., Cohen MS, Fiscus SA,
Vernazza PL (1997) Shedding of HIV-1 in semen during
primary infection. AIDS 11: 543-545.

598



Socias et al. — Treatment as prevention

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Cooper ER, Charurat M, Mofenson L, Hanson IC, Pitt J, Diaz
C, Hayani K, Handelsman E, Smeriglio V, Hoff R, Blattner
W (2002) Combination antiretroviral strategies for the
treatment of pregnant HIV-1-infected women and prevention
of perinatal HIV-1 transmission. J Acquir Immune Defic
Syndr 29: 484-494.

Cohen MS, Chen YQ, McCauley M, Gamble T, Hosseinipour
MC, Kumarasamy N, Hakim JG, Kumwenda J, Grinsztejn B,
Pilotto JH, Godbole SV, Mehendale S, Chariyalertsak S,
Santos BR, Mayer KH, Hoffman IF, Eshleman SH, Piwowar-
Manning E, Wang L, Makhema J, Mills LA, de Bruyn G,
Sanne I, Eron J, Gallant J, Havlir D, Swindells S, Ribaudo H,
Elharrar V, Burns D, Taha TE, Nielsen-Saines K, Celentano
D, Essex M, Fleming TR (2011) Prevention of HIV-1
infection with early antiretroviral therapy. N Engl J Med 365:
493-505.

Donnell D, Baeten JM, Kiarie J, Thomas KK, Stevens W,
Cohen CR, Mclntyre J, Lingappa JR, Celum C (2010)
Heterosexual HIV-1 transmission after initiation of
antiretroviral therapy: a prospective cohort analysis. Lancet
375:2092-2098.

Das M, Chu PL, Santos GM, Scheer S, Vittinghoff E,
McFarland W, Colfax GN (2010) Decreases in community
viral load are accompanied by reductions in new HIV
infections in San Francisco. PLoS One 5: e11068.

Fang CT, Hsu HM, Twu SJ, Chen MY, Chang YY, Hwang
JS, Wang JD, Chuang CY (2004) Decreased HIV
transmission after a policy of providing free access to highly
active antiretroviral therapy in Taiwan. J Infect Dis 190: 879-
885.

Granich RM, Gilks CF, Dye C, De Cock KM, Williams BG
(2009) Universal voluntary HIV testing with immediate
antiretroviral therapy as a strategy for elimination of HIV
transmission: a mathematical model. Lancet 373: 48-57.
Montaner JS, Lima VD, Barrios R, Yip B, Wood E, Kerr T,
Shannon K, Harrigan PR, Hogg RS, Daly P, Kendall P (2010)
Association of highly active antiretroviral therapy coverage,
population viral load, and yearly new HIV diagnoses in
British Columbia, Canada: a population-based study. Lancet
376: 532-539.

Montaner JS, Hogg R, Wood E, Kerr T, Tyndall M, Levy AR,
Harrigan PR (2006) The case for expanding access to highly
active antiretroviral therapy to curb the growth of the HIV
epidemic. Lancet 368: 531-536.

SADI (2010) Recomendaciones tratamiento antirretroviral.
Consenso 2010.

Baggaley RF, Garnett GP, Ferguson NM (2006) Modelling
the impact of antiretroviral use in resource-poor settings.
PLoS Med 3: e124.

Cohen MS (2010) HIV treatment as prevention and "the
Swiss statement": in for a dime, in for a dollar? Clin Infect
Dis 51: 1323-1324.

Law MG, Woolley I, Templeton DJ, Roth N, Chuah J,
Mulhall B, Canavan P, McManus H, Cooper DA, Petoumenos
K (2011) Trends in detectable viral load by calendar year in
the Australian HIV observational database. J Int AIDS Soc
14: 10.

Wilson DP, Law MG, Grulich AE, Cooper DA, Kaldor JM
(2008) Relation between HIV viral load and infectiousness: a
model-based analysis. Lancet 372: 314-320.

Ministerio de Salud de la Nacion, Direccion de SIDA y ETS
(December 2011) Boletin sobre el VIH-sida en la Argentina.
Ano XIV.Numero 28.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

J Infect Dev Ctries 2013; 7(8):593-599.

Centers for Disease Control and Prevention (2011) Guidance
on Community Viral Load: Measures, Definitions, and
Methods for Calculation.

Centers for Disease Control (1992) 1993 revised classification
system for HIV infection and expanded surveillance case
definition for AIDS among adolescents and adults. MMWR
Recomm Rep 41: 1-19.

(December 1, 2009) Panel on Antiretroviral Guidelines for
Adults and Adolescents. Guidelines for the use of
antiretroviral agents in HIV-1-infected adults and adolescents.
Department of Health and Human Services. pp. 1-161.

Available at
http://www.aidsinfo.nih.gov/ContentFiles/AdultandAdolescen
tGL.pdf.

Thompson MA, Aberg JA, Cahn P, Montaner JS, Rizzardini
G, Telenti A, Gatell JM, Gunthard HF, Hammer SM, Hirsch
MS, Jacobsen DM, Reiss P, Richman DD, Volberding PA,
Yeni P, Schooley RT (2010) Antiretroviral treatment of adult
HIV infection: 2010 recommendations of the International
AIDS Society-USA panel. JAMA 304: 321-333.

WHO (2010) Antiretroviral therapy for HIV infection in
adults and adolescents. Recommendations for a public health
approach: 2010 revision. Geneva: WHO.

Join United Nations Programme on HIV/AIDS (2012)
UNAIDS Report on the Global AIDS Epidemic 2010.

van de Laar TJ, Matthews GV, Prins M, Danta M (2010)
Acute hepatitis C in HIV-infected men who have sex with
men: an emerging sexually transmitted infection. AIDS 24:
1799-1812.

Newman LM, Dowell D, Bernstein K, Donnelly J, Martins S,
Stenger M, Stover J, Weinstock H (2012) A tale of two
gonorrhea epidemics: results from the STD surveillance
network. Public Health Rep 127: 282-292.

Pryluka D, Ben G, Bugarin G (2007) New sexually
transmitted diseases in persons living with HIV in Buenos
Aires, Argentina-prevalence and associated factors. Abstract #
CDCO016. 4th IAS Conference on HIV Pathogenesis,
Treatment and Prevention. Sydney, Australia.

Granich R, Kahn JG, Bennett R, Holmes CB, Garg N,
Serenata C, Sabin ML, Makhlouf-Obermeyer C, De Filippo
Mack C, Williams P, Jones L, Smyth C, Kutch KA, Ying-Ru
L, Vitoria M, Souteyrand Y, Crowley S, Korenromp EL,
Williams BG (2012) Expanding ART for treatment and
prevention of HIV in South Africa: estimated cost and cost-
effectiveness 2011-2050. PLoS One 7: €30216.

Pham PA  (2009) Antiretroviral adherence and
pharmacokinetics: review of their roles in sustained virologic
suppression. AIDS Patient Care STDS 23: 803-807.

Hughes JP, Baeten JM, Lingappa JR, Magaret AS, Wald A,
de Bruyn G, Kiarie J, Inambao M, Kilembe W, Farquhar C,
Celum C (2012) Determinants of per-coital-act HIV-1
infectivity among African HIV-1-serodiscordant couples. J
Infect Dis 205: 358-365.

Corresponding author

M. Eugenia Socias

Sanatorio Otamendi

Azcuénaga 860, Buenos Aires (C1115AAD)
Argentina

Telephone: +54 11 49638888 (extension 5984)
Email: eugenia.socias@gmail.com

Conflict of interests: No conflict of interests is declared.

599



