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Among people with HIV who are treated with ART in the UK, the proportion
with suppressed viral load is high. However, there remains a significant
minority with detectable viraemia.
Although there are known socio-economic variations in prognosis for a
number of chronic diseases, there are few studies of the impact of socio-
economic status on treatment outcomes for people with HIV in the UK.
This is important as the HIV-positive population in the UK comprises distinct
demographic groups with variation in social circumstances.
Any impact of socio-economic status on virological suppression is likely to be
mediated in part through differential patterns of adherence to ART1,2.
Using data from the Antiretrovirals, Sexual Transmission Risk and Attitudes
(ASTRA) study, we investigated the cross-sectional association between socio-
economic factors and viral suppression in people on ART in the UK.

ASTRA is a cross-sectional questionnaire study of 3258 individuals from 8 HIV
outpatient clinics in the UK in 2011/20123.
The analysis includes 2445 participants with a recorded current viral load (VL)
and who had received ART for >6 months at the time of the questionnaire
(69% MSM, 20% women, 68% white, median age 46 years, median CD4 550
cells/mm3 and median time on ART 8 years).
We considered the following socio-economic factors: financial hardship,
employment, housing, education, time in UK, English reading ability,
supportive network (using the modified Duke-UNC functional social support
questionnaire), children and current partner.
Virological non-suppression was defined as a single VL>50 copies/mL (latest
at the time of the questionnaire), using clinic-recorded VL.
Self-reported ART non-adherence was assessed by questionnaire and defined
as missing ART for ≥2 consecutive days in the previous 3 months.

We used modified Poisson regression to calculate prevalence ratios (PR) of
associations of virological non-suppression with each socio-economic factor
in turn, adjusted for (i) demographics (gender/sexual orientation, ethnicity,
age) only and (ii) demographics and non-adherence.

Among people with HIV on ART in the UK, although overall prevalence of viral
suppression was high, virological non-suppression was more common among
those with poorer socio-economic status. Our results suggest that much of
the associations found were mediated through difficulties in taking ART,
although other factors may also play a role.
Emphasis should be placed on supporting adherence of people in these
higher risk groups. We need a better understanding of the drivers of low
adherence in these groups to inform effective support strategies.

Background

Methods

Results

Figure 2: Association of socio-economic factors with VL>50 c/mL
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Figure 1. Percentage with VL>50 c/mL according to demographic and socio-
economic factors (N=2445 on ART for >6 months)

Socio-economic factors are shown in Table 1. 10% (234/2445) participants had
VL>50 copies/ml (of these, 35% had VL>500, 30% had VL>1000 and 15% had
VL>10,000). 18% reported ART non-adherence in the past 3 months.
Non-MSM men, non-white individuals and those aged <30 years were more
likely to have VL>50 copies/mL (Figure 1).
Those in financial hardship, non-employed, non-homeowners, not university
educated, those with non-fluent reading ability and those with children were
significantly more likely to have VL>50 copies/mL (Figure 1).
After adjustment for gender/sexual orientation, ethnicity and age, factors
significantly associated with VL>50 copies/mL were: financial hardship, non-
employment, non-homeownership, non-university education (Figure 2).
Effects were much attenuated after additionally adjusting for ART non-
adherence (Figure 2, 2nd column), although the associations of financial hardship
non-employment, non-homeownership and non-university education with
VL>50 copies/mL remained statistically significant.
Results were similar after further adjustment for time on ART, AIDS at ART
initiation or time since diagnosis.

Conclusions

N=2445 on ART for >6 months; N included in models ranges from 2353 to 2445, due to missing values
*Each socio-economic factor is considered in a separate model; #aPR= adjusted Prevalence ratio
Adjusted for demographic factors (gender/sexual orientation, ethnicity, age)
Adjusted for demographic factors and non-adherence (missing ART for ≥2 consecutive days in the previous 3 months)

The ASTRA study presents independent research commissioned by the National Institute for Health Research (NIHR) under its Programme Grants for Applied Research funding scheme
(RP-PG-0608-10142). The views expressed in this presentation are those of the authors and not necessarily those of the NHS, the NIHR or the Department of Health.

Table 1. Socio-economic characteristics of participants (N=2445 on ART for >6 months)

Factor N %
Gender/ sexual
orientation

MSM 1678 69
Non-MSM Men 285 12
Women 482 20

Ethnicity White 1673 68
Black 561 23
Other/ missing 211 9

Age <30 years 72 3
30-49 years 1533 65
≥50 years 754 32

Financial hardship
(money for basic
needs?)

Always 1050 44
Mostly 626 26
Sometimes 423 18
No 298 12

Employment Employed 1316 54
Unemployed 435 18
Sick/ disabled 348 14
Retired 164 7
Other/ missing 182 7

Housing Homeowner 861 35
Renting from council 773 32
Renting privately 528 22

Factor N %
Housing (continued) Temporary /homeless 61 3

Staying with family 165 7
Other/ missing 57 2

Education
(highest level)

University degree or
higher

986 40

Secondary school 1024 44
None 263 11
Other/ missing 172 7

Time in UK Born in UK 1337 57
> 5 years 917 39
≤5 years 99 4

Reading ability Born in UK 1337 57
Fluent 841 36
Not fluent 185 8

Supportive network Most 1409 58
Medium 752 31
Least 253 10

Children Yes 685 28
No 1742 72

Partner Yes 1385 57
No 1041 43

* Chi-squared test
~ Test for trend

References: 1) Robbins et al. JAIDS (1999). 2007;44(1):30. 2) Howard et al. AIDS. 2002;16(16):2175-82. 3) Speakman et al. PLoS One.
2013;8(10):e77230



 
BACKGROUND 
We studied factors associated with the continuum of HIV-care in Belgium. 
 
METHODS 
Data of the national registration of new HIV diagnosis and of the national cohort of HIV-infected patients in care were combined to obtain estimates of and 
factors related with proportions of HIV-infected patients in each step of the continuum of care from diagnosis to suppressed viral load (VL). Associated factors 
were identified by multivariate logistic regression.  
Factors associated with ignorance of HIV seropositivity were analysed among patients co-infected with HIV & STI in the Belgian STI sentinel surveillance 
network. 
 
RESULTS 
 
 
 
 

 
 
 
 
 
                     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONCLUSION 
Nationalities and risk groups (MSM/IDU) are the main factors associated with ignorance of HIV seropositivity, entry and retention in care, but once the HIV-
patient retained in care, few effect of these factors on the proportions on ART and with suppressed VL are observed. The association of prenatal HIV diagnosis 
and proportions on ART and with suppressed VL could be biased by transitory CD4 disturbances during pregnancy and ART discontinuation after pregnancy. 
The higher probabilities of older patients to be on ART and have suppressed VL once retained in care could be influenced by factors not explored here           
like comorbidities, adherence or duration on ART.  

Factors related to the continuum of care of HIV-infected patients in Belgium  
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Poster nr: P002 

Among 4038 individuals diagnosed with HIV between 2007 and 2010, 90.3% were 
linked to care. Of 11684 patients in care in 2010, 90.8% were retained in care up to the 
following year, 88.3% of those were on ART, of whom 95.3% had suppressed viral load 
(<500 copies/ml). 
 

In multivariate analyses, factors associated with ignoring HIV+ status were being 
younger (p<0.001), being heterosexual compared to MSM, and of a region of origin 
other than Belgium, Sub-Saharan Africa and Europe. Non Belgian regions of origin 
were associated with lower entry and retention in care (p<0.001 for both). Preoperative 
HIV testing was associated with lower entry in care (p=0.003). MSM had a higher 
retention in care (p<0.001), whilst IDU had lower retention (p=0.004). Low CD4 at first 
clinical contact and clinical reasons for HIV testing were independently associated with 
being on ART (p<0.001 for both); whilst prenatal HIV diagnosis was associated with 
lower proportion on ART (p=0.005) and lower proportion with suppressed VL among 
those on ART (p=0.005). Older age was associated with both being on ART and having 
suppressed VL among those on ART (p=0.002 & p<0.001 respectively), independently 
of duration since diagnosis of HIV infection. VL suppression was lower among patients 
on ART  from Sub-Saharan Africa than among Belgians (p=0.04). Longer duration 
since HIV diagnosis was associated with higher retention in care, higher proportion on 
ART and more VL suppression (p<0.001, p<0.001, p=0.02 respectively). 
  

Factors found to be associated with ignoring HIV status  were studied in a 
subpopulation co-infected with HIV and STI and could therefore not be necessarily 
fully representative of all HIV-infected patients in Belgium. 
 

Figure 1:  Continuum of HIV care in Belgium 

Figure 2:  Adjusted OR for factors associated with each step of the continuum of HIV care 
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BACKGROUND & AIMS  

•  We used data on 719 pregnancies within the Swiss HIV Cohort Study from 1996 - 
2012 and with information on follow-up visits available.  

•  Definitions: delayed return to HIV care: >180 days after delivery; LTFU: no follow up > 
365 days following delivery. 

•  Logistic regression analysis was used to identify risk factors for a LTFU event after 
delivery.  

 

RESULTS 

Pregnant women with HIV require effective care intervention for PMTCT during pregnancy but 
are prone to disengage from sustainable HIV care beyond the point of giving birth. Ethnicity or 
migrant status did not influence retention in care in our setting. Failure to suppress HIV VL 
until delivery as well as history of IDU were associated with postnatal disengagement from 
care. The continuation of ART after pregnancy could have benefits in terms of maternal health 
and future pregnancy outcomes. There is an urgent need to improve interventions to counsel 
women regarding the importance of postnatal retention in HIV care. 

CONCLUSION 

MATERIALS AND METHODS 
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Table 1: Baseline  
Characteristics 

Figure 1: 

 Table 2: Factors associated with postnatal LTFU 

•  HIV infected pregnant women are very likely to engage in HIV medical care to 
prevent transmission of HIV to their newborn.  

•  After delivery however, childcare and competing commitments might lead to 
disengagement from HIV care.  

•  The aim of this study was to quantify loss to follow up (LTFU) from HIV care after 
delivery and to identify risk factors for LTFU. 

•  Median maternal age at delivery: 32 years (IQR 28-36) 
•  Ethnicity: 357 (50%) women black, 280 (39%) white, 56 (8%) Asian and 3% 

other  
•  107(15%) women with history of IDU 
•  524 (73%) HIV diagnosis before pregnancy, of those 79% diagnosed with HIV >3 

years and 65% already on ART at time of conception.  
•  181 diagnosed during pregnancy: 80 (44%) 1st trimester, 67 (37%)  2nd trimester 

and 34 (19%)  3rd trimester 
•  Among women with HIV diagnosis before pregnancy and with last HIV clinical 

visit < 3 months before conception 93% achieved an undetectable HIV-VL at 
delivery versus 72% with last HIV clinical visit > 6 months before conception 
(p=0.001) 

•  In the year after delivery 247 (34%) women were delayed in returning to their 
HIV clinic (>180 days) and 86 (12%) were LTFU> 365 days with 43 (50%) of 
those not returning at all.  

•  Being LTFU for 365 days was significantly associated with history of IDU  (aOR 
2.67, 95%-CI 1.24-5.72, p=0.012) and not achieving an undetectable VL at 
delivery (aOR 2.47, 95%-CI 1.19-5.101, p=0.015) after adjusting for maternal 
age, ethnicity, time of HIV diagnosis and being on ART at conception. 

•  After LTFU of > 356 days, 19/38 (50%) of women returned with a CD4 count 
below 350 cells/ µl  

We are grateful to our patients for their commitment and participation in the Swiss HIV Cohort Study (SHCS) and the Swiss Mother and Child HIV Cohort Study (MoCHiV)  
This study has been financed within the frameork of the wSwiss HIV Cohort Study, supported by the Swiss National Science Foundation .The data are gathered by the Five Swiss University Hospitals, two Cantonal Hospitals, 15 affiliated 
hospitals and 36 private physicians (listed in http://www.shcs.ch/31-health-care-providers). The members of SHCS and  MoCHiV: 
Aubert V, Battegay M, Bernasconi E, Böni J, Brazzola P, Bucher HC, Burton-Jeangros C, Calmy A, Cavassini M,  Cheseaux JJ, Drack G, Duppenthaler A, Egger M, Elzi L, Fehr J, Fellay J, Francini K, Furrer H, Fux CA, Gorgievski M, Grawe 
C, Günthard H (President of the SHCS), Haerry D (deputy of "Positive Council"), Hasse B, Hirsch HH, Hösli I, Kahlert C, Kaiser L, Keiser O, Klimkait T, Kovari H, Kouyos R, Ledergerber B, Martinetti G, Martinez de Tejada B, Metzner K, 
Müller N, Nadal D,  Pantaleo G, Polli Ch, Posfay-Barbe K, Rauch A, Regenass S, Rickenbach M, Rudin C (Chairman of the Mother & Child Substudy), Schmid P, Schultze D, Schöni-Affolter F, Schüpbach J, Speck R, Staehelin C, Tarr P, 
Telenti A, Trkola A, Vernazza P, Weber R, Wyler CA, Yerly S 
 

Figure 2: CD4 categories at return after  
LTFU >365 days (n=38) 

Figure 3: Difference of CD4 count between last measurement        
at delivery and  at return after LTFU> 365 days (n=24) 
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† adjusted for time of delivery (calendar 
year), maternal age, ethnicity, history of 
IDU, Vl at delivery, ART at conception 
Abbreviations: LTFU= lost to follow up> 
365 days , IDU=  intravenous drug use, 
VL= viral load 
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 No LTFU 
after delivery 
n= 633 (n,%) 

LTFU after 
delivery  

n=84 (n,%)  

p-value 

Maternal age (n=719)   0.078 
17-24  68      (11)    5      (6)  
25-32  270    (43)    47   (55)   
>33  295    (47)   34   (40)   
Ethnicity (n=718)   0.023 
white  236   (37)   44   (52)   
black  322   (51)   35   (41)   
asian  54     (9)    2      (2)   
other  21     (3 )   4      (5)  
Education (n=689)   0.70 
no school  101    (17)    15    (19)   
mandatory school  193    (32)    21    (27)   
finished apprenticeship  201    (33)    25    (32)   
higher education  115    (19)    18    (23)   
History of intravenous drug use (IDU) (n=719)  80    (13)    27    (31)  <0.001 
Time since HIV diagnosis (n=719)    0.105 
0-3 months  27     (4)   7     (8)   
4-6 months  63    (10)    4     (5)   
6-9 months  73    (12)    7     (8)   
9 months- 2 years  33     (5)    8     (9)   
>2 years  424   (67)    59  (69)   
Last visit before pregnancy (n=719)   <0.001 
0-90 days  325  (72)    32   (50)   
91-180days  86    (19)    13   (20)   
181-270days  11     (2)    4      (6)   
>270days  32     (7)    15    (23)   
ART at time of conception (n=719)   0.023 
no  322    (51)    55    (64)   
yes  311    (49)    31    (36)   
VL at delivery (n=649)   0.003 
<400  528  (90)    51    (78)   
>=400  56    (10)    14    (22)   
CD4 at delivery (n=633)   0.521 
<200  38      (7)    4      (6)   
200-349  121    (21)    12    (19)   
350-499  146    (26)    22    (34)   
>500  264    (46)    26    (41)   
Year of delivery   <0.001 
1996-1999  89    (14)    26    (30)     
2000-2003  126   (20)   22    (26)     
2004-2007  201    (32)    22    (26)     
2008-2012  217    (34)    16    (19)   

 Odds ratio (95% CI) Adjusted odds ratio 
(95% CI)† 

Maternal age   
17-24 1 1 
25-32 2.69 (0.799-9.08) p=0.110 2.98 (0.86-10.32) p=0.085 
>32 2.09 (0.61-7.13) p=0.237 2.12 (0.58-7.71) p=0.255 
Ethnicity   
white 1 1 
black 0.62(0.36-1.06) p=0.079 0.98 (0.49-1.95) p=0.543 
asian 0.28(0.06-1.19) p=0.085 0.38 (0.08-1.75)  p=0.210 
other 0.65 (0.14-2.91) p=0.572 0.77(0.16-3.81)   p=0.157 
History of IDU    
no 1 1 
yes 2.77 (1.52-5.05) p=0.001 2.67  (1.24-5.72) p=0.012 
VL at delivery    
undetectable 1 1 
detectable 2.40 (1.23-4.695) p=0.010 2.47 (1.19-5.10) p=0.015 
ART at conception   
no 1 1 
yes 0.73(0.43-1.23) p=0.234 0.78 (0.43- 1.41) p=0.403 
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Methods
• Stichting HIV Monitoring (SHM) collects data from all HIV 

infected patients in care in the designated HIV treatment 
centres in The Netherlands.

• A total sample of 1000 adult patients on cART for ≥ 6 
months was selected, whilst taking the treatment centre
size into account and ensuring a minimum of 20 patients 
from each of the 26 HIV treatment centers.

• Using a standardized questionnaire, patients were asked 
whether they were willing to take separate pills 
(simultaneously) instead of a STR. 

• Predictors for answering “yes” versus “maybe” or “no” were 
assessed with logistic regression. 

• Variables with p <0.1 in the univariate analysis were 
entered in a multivariate model.

• Examined factors were age, gender, region of origin, mode 
of HIV transmission, socioeconomic status, duration of cART.

Background
The costs of separate component regimens are generally  
much lower than of a single tablet regimen (STR) including 
the same active ingredients. The availability of generic 
versions of components of heavily prescribed regimens has 
raised the issue of shifting prescriptions from STRs to 
separate component regimens.

Aim
• To evaluate whether patients in care in the Netherlands 

would be willing to take separate component regimens 
instead of a STR.

• To examine whether willingness was associated with 
particular patient characteristics.

Conclusion
• The likelihood of accepting to switch to a separate component regimen 

seems less for patients of non-Dutch origin and for those who have 
commenced treatment more recently. 

• Duration of cART use and region of origin may be factors to take into 
account when considering to prescribe a separate component regimen. 

• Future studies should investigate whether an expressed willingness to switch 
will translate into maintained high levels of adherence and viral suppression.

Results
• 300 patients completed the questionnaire.

• 49% answered “yes”, 24% “maybe” and 27% “no” to the 
question whether they were willing to switch to a separate 
component regimen.

• Reasons for answering “no”: difficulties swallowing pills, 
convenience of STR (travelling/ at work), and concerns 
about side-effects. 

• Respondents who answered “maybe”: often indicated that 
they preferred STR's, emphasized the importance of taking 
the pills once-daily, and pointed out that efficacy/safety of a 
separate component regimen should not be less. 

• Having to pay for medication was reported as a reason to 
consider switching to a separate component regimen. 

• In the multivariate analysis, respondents who were born 
outside the Netherlands were less likely; and those with 
cART use ≥15 years were more likely to answer “yes”  
(table 1).

Figure 1. Willingness  of respondents to use a separate 
component regimen

Willingness respondents

YES
MAYBE
NO

Characteristics
Odds of respondents answering: “yes” vs.      

“maybe or no”

OR (95% CI) p - value

Region of origin

Netherlands ref

Other 0 .30    (0 .15  - 0.61) 0.001

Duration of cART use (yrs)

< 5 ref

5 -10 1.76    (0.89 - 3.44) 0.102

10 - 15 0.72    (0.34  - 1.52) 0.386

≥15 3.37    (1.56 - 7.28) 0.002

Table 1: Adjusted odds ratios (OR), 95% confidence intervals (95% CI) and p-values for 
respondents reporting to be willing to use a separate component regimen.
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G.S. Wildenbeest. HIV clinical virologists/chemists: J.A.E.M. Mutsaers, C.L. Jansen. Medisch Centrum Leeuwarden, Leeuwarden: HIV treating physicians: M.G.A.van Vonderen*, D.P.F. van Houte. HIV nurse consultants: K. Dijkstra, S. Faber. HIV clinical virologists/chemists: J Weel. Medisch Spectrum Twente, Enschede: HIV treating physicians: G.J. Kootstra*, C.E. Delsing. HIV nurse consultants: M. van der Burg-van de Plas, H. Heins. Data collection: E. Lucas. Onze Lieve
Vrouwe Gasthuis, Amsterdam: HIV treating physicians: K. Brinkman*, P.H.J. Frissen, W.L. Blok, W.E.M. Schouten. HIV nurse consultants: A.S. Bosma, C.J. Brouwer, G.F. Geerders, K. Hoeksema, M.J. Kleene, I.B. van der Meché, A.J.M. Toonen, S. Wijnands. HIV clinical virologists/chemists: M.L. van Ogtrop. Radboud UMC, Nijmegen: HIV treating physicians: P.P. Koopmans, M. Keuter, A.J.A.M. van der Ven, H.J.M. ter Hofstede, A.S.M. Dofferhoff, R. van Crevel. HIV nurse 
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BackgRound
 � Adherence to, and persistence on, recommended antiretroviral therapy (ART) for HIV-1 is crucial to achieving optimal 
clinical outcomes1,2

 � Greater adherence and persistence to recommended ART is associated with better virologic response, improved CD4 cell 
count, lower risk of progression to clinical AIDS or death, reduced risk of hospitalization and reduced risk of transmission3–6 

 � Typical ART consists of a backbone of two nucleoside reverse transcriptase inhibitors (NRTIs) plus one drug from another 
class to maximally suppress HIV2 

 � Simplification of ART with once-daily single-tablet regimens (STRs) can improve adherence and persistence compared with 
multi-tablet regimens (MTRs)6–9

 � Until recently, three STRs were available, all with the same tenofovir disoproxil fumarate/emtricitabine (TDF/FTC) backbone; 
the co-formulated third drugs are efavirenz (EFV), rilpivirine (RPV) and elvitegravir/cobicistat (EVG/COBI)*

*EFV/TDF/FTC, RPV/TDF/FTC, and EVG/COBI/TDF/FTC were approved by the FDA in 07/2006, 08/2011, and 08/2012, respectively; data on the real world performance of 
dolutegravir/ABC/3TC were not available at the time of this study.

 � The majority of patients receiving MTRs combine a third drug with either a TDF/FTC backbone or with an ABC/3TC 
backbone, both of which are available as fixed-dose combinations

 � The extent to which persistence may vary among different TDF/FTC-based STRs has not been fully described

 � The extent to which backbone effects may impact real-world persistence is not well understood

 � The influence of persistence on ART on medical costs has not been fully investigated

 � Understanding of backbone effects on real-world persistence could shed light on the potential real-world persistence of a 
recently approved ABC/3TC-based STR compared to the TDF/FTC-based STRs

 � Understanding the effects of persistence on medical costs could further provide evidence that help elucidate the 
importance of drug persistence in selecting different ART therapies in real-world clinical practice

 � To evaluate real-world persistence with initial ART among HIV-1 infected patients, with 
comparison of

 � STRs vs. MTRs

 � Differences among TDF/FTC-based STRs: EVG/COBI/TDF/FTC vs. RPV/TDF/FTC vs.  
EVF/TDF/FTC vs. MTR

 � Backbone effects: use of a TDF/FTC vs. ABC/3TC backbone

 � To assess the association between persistence on ART and all-cause and HIV-related medical 
service costs
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 � Among the 8,785 patients who initiated antiretroviral prescriptions, 5,483 (62%) patients initiated STRs and 3,302 (38%) 
initiated MTRs (Figure 2)

 � Among the 3,302 patients who initiated MTRs, 2,286 received the TDF/FTC backbone and 289 received the ABC/3TC 
backbone along with a recommended third drugs (Table 2)

 � Boosted PIs were the most commonly used third drugs among patients who initiated MTRs (Table 2)

Figure 2. Sample selection
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ABC/3TC

N=289

�

Adult patients with at least one medical diagnosis for HIV (ICD-9 CM 042.xx) between
October 1, 2008 and March 31, 2014

N=118,089

Patients with at least one prescription fill for an oral antiretroviral HIV drug 
after diagnosis of HIV-1 infection

N=34,322

Patients continually enrolled in a healthcare plan for ≥180 days with an HIV-1 diagnosis but 
no prescription fill for oral antiretroviral HIV drug within 180 days prior to the index date

N=9,741

Patients whose regimen consisted of three antiretroviral agents, based on prescriptions 
filled within seven days after the index date

N=8,785

Patients who received a multiple tablet regimen (MTR) as index regimen

N=3,302

Patients who received a single tablet regimen (STR) as index regimen
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Patients who received an MTR with a fixed-dose combination 
and a recommended third drug for treatment naïve patients

N=2,575EFV/TDF/FTC

N=4,409

RPV/TDF/FTC

N=483

EVG/COBI/TDF/FTC

N=591

Table 1. Baseline characteristics

Characteristics
STR 

N=5,483
MTR 

N=3,302
P

TDF/FTC 
N=2,286

ABC/3TC 
N=289

P

Age (Years), Mean ± SD 39.1 ± 11.3 41.3 ± 10.8 <0.001 * 40.7 ± 10.8 42.9 ± 10.9 0.001 *

Female, n (%) 644 (11.7) 635 (19.2) <0.001 * 376 (16.4) 51 (17.6) 0.606

Charlson Comorbidity Index (CCI)

CCI, Mean ± SD 0.394 ± 0.918 0.563 ± 1.164 <0.001 * 0.486 ± 1.060 0.730 ± 1.398 0.010 *

CCI ≤ 2, n (%) 5,242 (95.6) 3,048 (92.3) <0.001 * 2,144 (93.8) 254 (87.9) <0.001 *

2 < CCI < 5, n (%) 147 (2.7) 152 (4.6) <0.001 * 88 (3.8) 19 (6.6) 0.029 *

CCI ≥ 5, n (%) 50 (0.9) 57 (1.7) 0.001 * 30 (1.3) 10 (3.5) 0.011 *

Other Comorbidity, n (%)

Central nervous system toxicity 1,036 (18.9) 747 (22.6) <0.001 * 547 (23.9) 50 (17.3) 0.012 *

Gastrointestinal disease 1,428 (26.0) 922 (27.9) 0.054 665 (29.1) 69 (23.9) 0.064

Mental disorder 1,197 (21.8) 817 (24.7) 0.002 * 605 (26.5) 57 (19.7) 0.013 *

AIDS-defining condition 628 (11.5) 470 (14.2) <0.001 * 343 (15.0) 25 (8.7) 0.004 *

Substance abuse 456 (8.3) 298 (9.0) 0.251 227 (9.9) 22 (7.6) 0.209

Jaundice 16 (0.3) 10 (0.3) 0.927 8 (0.3) 0 (0.0) 0.609

Dyslipidemia 753 (13.7) 530 (16.1) 0.003 * 344 (15.0) 71 (24.6) <0.001 *

Number of Unique Prescriptions

Number of unique 
prescriptions, Mean ± SD

4.9 ± 4.9 5.2 ± 5.4 0.177 5.4 ± 5.3 4.9 ± 6.0 0.012 *

Notes: P-values based on Wilcoxon rank sum tests for continuous variables and Chi squared tests for categorical variables. 
* indicates statistical significance based on P-value < 0.05.

Table 2. Distribution of MTRs with backbones as fixed-dose combinations and recommended third drugs

Backbone

Third Drug Class
TDF/FTC 
N=2,286

ABC/3TC 
N=289

Boosted protease inhibitor (PI), n (%) 1,503 (65.7) 149 (51.6)

Integrase inhibitor (INSTI), n (%) 580 (25.4) 53 (18.3)

Non-nucleoside reverse-transcriptase inhibitors 
(NNRTI), n (%)

203 (8.9) 87 (30.1)

 � Comparing persistence with STRs vs. MTRs

 � The median treatment persistence (95% confidence interval [CI]) was 45.0 (41.0 – 48.6) months on STRs and 15.2 (14.0 – 
16.9) months on MTRs (difference= 29.8 months; log rank test P < 0.001; Figure 3). The multivariate analysis also showed a 
lower rate of treatment discontinuation with STRs than MTRs (adjusted HR = 0.54; 95% CI 0.50 to 0.58; Figure 6)

 � Comparing persistence among STRs

 � Persistence differed among STRs (Figure 4 and 6). In particular, persistence on EVG/COBI/TDF/FTC and RPV/TDF/FTC was 
significantly longer than persistence on EVF/TDF/FTC (adjusted HR = 0.45 and 0.47; 95% CI 0.33 to 0.60 and 0.32 to 0.69, 
respectively; Figure 6)

 � Comparing backbone effects on persistence

 � Regimen persistence was significantly longer for patients receiving the TDF/FTC backbone compared with patients receiving 
the ABC/3TC backbone when both given as a part of MTRs (adjusted HR=0.77, 95% CI 0.64 to 0.93; Figure 5 and 6)

 � Persistence remained significantly longer for patients receiving the TDF/FTC backbone compared with patients 
receiving the ABC/3TC backbone in the subgroup of patients receiving a boosted PI as the third drug (the most 
commonly used third drug for MTRs) (adjusted HR=0.69, 95% CI 0.54 to 0.88; Figure 6)

Figure 3. Persistence with STRs vs. MTRs
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Figure 4. Persistence among different STRs and MTRs
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Figure 5. Difference in persistence with MTRs having TDF/FTC vs. ABC/3TC backbones
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Figure 6. Adjusted hazard ratios for treatment discontinuation
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 � Comparing 2-year medical service costs for patients with regimen persistence <2 vs. ≥2 years

 � Both all-cause medical costs and HIV-related medical service costs for patients with <2 years of persistence were 
significantly higher compared with those with ≥2 years of persistence (Figure 7)

Figure 7. Adjusted difference in 2-year medical service costs for patients with regimen persistence < 2 vs. ≥ 2 years
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LIMITaTIonS
 � The presence of a claim for a filled prescription does not provide data on the quantity of medication actually consumed or the timing of doses

 � The multivariable analyses adjusted for observed baseline characteristics, but unobserved confounders may still remain

 � EVG/COBI/TDF/FTC and RPV/TDF/FTC were not available for the entire study period, therefore the sample sizes of these two groups were smaller and observation periods were shorter than for 
other regimens

 � The commercial insurance claims database does not include patients on Medicaid or without insurance

 � The impact of non-persistence may not be fully captured in the 2-year observation period. There is evidence suggesting that non-persistence with ART is associated with greater increase 
in health care costs, particularly hospitalization costs, in the long term12

concLuSIonS
Among patients receiving their first ART: 

 � Persistence with STRs was significantly longer than persistence with MTRs

 � Persistence was significantly longer with the two newer STRs EVG/COBI/TDF/FTC and RPV/TDF/FTC than with EVF/TDF/FTC

 � The TDF/FTC backbone was associated with significantly longer regimen persistence than the ABC/3TC backbone in patients 
initiating MTRs

 � Suboptimal persistence on ART is associated with increased medical service costs

Patients

 � This study was conducted in the Truven MarketScan® claims database between 10/2008 and 03/2014

 � The data represent the medical claims of insured employees and their dependents from over 40 national employers, as 
well as for Medicare-eligible retirees with employer-provided Medicare Supplemental plans in the United States

 � HIV-1-infected patients (ICD-9 CM 042.xx) initiating antiretroviral prescriptions were identified. Patients were excluded if 
they had ever been diagnosed with HIV type 2 (ICD-9 CM 079.53)

 � The index date was defined as the date of a patient’s first oral antiretroviral prescription after diagnosis of HIV-1 infection 
during the observation period. The index regimen was defined as the antiretroviral regimen prescribed within seven days 
after the index date

 � A patient was included in the study if he/she satisfied all of the following:

 � Age ≥ 18 years as of the index date

 � Continuous health plan enrollment without antiretroviral prescription fills for 180 days prior to the index date

 � The index regimen consisted of exactly three antiretroviral agents (not counting the pharmaco-enhancers ritonavir  
or cobicistat)

 � Patients were classified as receiving STRs if their index regimens were dosed as one tablet once daily; all other patients 
were classified as receiving MTRs

 � Analyses that included separate effects for specific TDF/FTC-based STRs utilized data only after the approval date of EVG/
COBI/TDF/FTC (08/2012) to ensure that STRs were compared over parallel time periods of use

 � Backbone effects were studied only among MTRs to avoid confounding due to inclusion of the TDF/FTC backbone in all 
STRs available during the study period.

 � MTRs were further classified according to the use of the TDF/FTC or ABC/3TC fixed-dose combination

 � To isolate the backbone effect, we further restricted the analysis to patients using recommended classes of third drugs 
for treatment naïve patients1

 � In the analysis of persistence and medical service costs, patients who fulfil the inclusion criteria above are further required 
to have at least two years of continuous eligibility after initiation of first-line ART

Primary outcome: Regimen Persistence

 � Persistence was measured as the time from starting the index regimen to the end of the first 90-day prescription gap for 
any drug in the index regimen (to ensure that the patient actually discontinued treatment), or to the date of the first 
prescription fill for any antiretroviral not in the index regimen (Figure 1)

 � Patients were censored by loss of eligibility or end of data availability

Figure 1. Definition of time to discontinuation for STRs and MTRs

Discontinuation: end of
the first 90-day prescription
gap for the index STR  

Discontinuation: the first
prescription fill for an 
antiretroviral different 
from the index regimen 
(including STRs)

End of supply of the
index regimen 

180 days continuous eligibility without a prescription for an antiretroviral   

End of supply for any 
antiretroviral in the 
index regimen  

Discontinuation: end of the
first 90-day prescription gap
for any antiretroviral in the 
index MTR   

Discontinuation: the first
prescription fill for an 
antiretroviral different from 
the index regimen  

STR

MTR

Secondary outcome: Medical Service costs

 � Medical service costs included inpatient costs (IP), outpatient costs (OP), and emergency department (ED) costs that were 
incurred during the two-year continuous eligibility period after the initiation of first-line ART

 � A medical service cost was considered HIV-related if it was associated with a diagnosis of HIV-1 (ICD-9 code 042.XX)

 � Prescription costs, including ART costs, were not considered in this analysis

Statistical Methods

 � Baseline characteristics were compared between patients initiating STRs vs. MTRs and among patients initiating MTRs 
with different backbones (TDF/FTC vs. ABC/3TC) and recommended third drugs

 � Persistence was described using Kaplan-Meier curves and compared using logrank tests

 � Adjusted comparisons of persistence between treatment groups were based on multivariable Cox proportional-
hazards models with adjustment for age, gender, insurance type, region, active full time employment status, 
Charlson Comorbidity Index (CCI), central nervous system toxicity, gastrointestinal disease, mental disorder, any  
AIDS-defining condition, substance abuse, jaundice, dyslipidemia, number of unique prescriptions, and resource  
use during the pre-index period

 � Medical service costs were log-transformed and multivariable robust regression models were used to compare  
the 2-year all-cause and HIV-related medical service costs between patients with <2 years of persistence and those  
with ≥2 years of persistence on ART. Covariates included in the multivariable-adjusted model were the same as  
listed above
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■ Compared with DRV/r, patients initiating ATV/r tended to be younger (Commercial = 41.9 years versus
42.1; Medicaid = 40.8 years versus 41.6) and a smaller proportion were male (Commercial = 77.0%
versus 83.6%; Medicaid = 45.3% versus 51.9%).

■ Compared to the ATV/r cohorts, the DRV/r cohorts tended to have larger average numbers of unique
diagnoses, larger proportions of patients with comorbidities, and larger average healthcare costs 
during the baseline period.

■ Overall, the prevalence of comorbid conditions was higher in Medicaid patients than Commercial patients.
■ After propensity score matching, the matched Commercial sample included 1,694 ART-naïve patients

and 1,294 ART-experienced patients and the matched Medicaid sample included 806 ART-naïve 
patients and 712 ART-experienced patients.
— The distribution of index date range differed between the cohorts after matching and therefore this

variable was included in regression models.
■ There were no significant differences in time to discontinuation/switch between patients initiating ATV/r

and patients initiating DRV/r.
■ Descriptively, incidence rates of discontinuation/switch were substantially higher in the Medicaid 

sample when compared to the Commercial sample.
■ Results were similar for adherence and healthcare costs, though comparisons between odds of

PDC≥80% in ART-naïve Medicaid patients and total costs in ART-naïve Commercial patients and 
ART-experienced Medicaid patients were marginally significant and favored ATV/r.

No Difference in Persistence to Treatment with
Atazanavir or Darunavir in HIV Patients 

in a Real-World Setting
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■ Two protease inhibitors (PIs), atazanavir (ATV) and darunavir (DRV) boosted with ritonavir (/r), are
listed as “recommended” options for antiretroviral-naïve patients in the U.S. Department of Health and
Human Services guidelines1 and are approved for antiretroviral-experienced patients.2,3

■ A recent open-label clinical trial reported that discontinuation rates were higher for ATV/r compared
with DRV/r.4

■ There is a lack of data comparing ATV/r and DRV/r in a real-world setting. 

BACKGROUND

■ Results were similar when the full Commercial and Medicaid samples were analyzed without stratifying
by ART-naivety status.

■ The incidence rate of discontinuation/switch was higher among Medicaid patients (who may be socio-
economically disadvantaged) than Commercial patients. 

■ Discontinuation/switch rates from real-world, claims-based analyses are typically higher than those 
reported in clinical trials. Frequent contact with study personnel and distribution of medications through
regular visits as part of the clinical trial may increase persistence and adherence to study medications.

DISCUSSION

■ Primary: To compare persistence (time to discontinuation/switch) in ATV/r-treated and DRV/r-treated
patients with HIV

■ Secondary: To compare adherence and all-cause healthcare costs in ATV/r-treated and DRV/r-treated
patients with HIV
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■ There were no significant differences in persistence (time to discontinuation/switch) or adherence 
with initiated PI among ART-naïve and ART-experienced HIV patients between those initiating an
ATV/r-based regimen and those initiating a DRV/r-based regimen. 

■ Additionally, there were no significant differences in all-cause healthcare costs between the two 
cohorts, but there was a trend towards lower costs in patients on ATV/r.

■ Boosted ATV is an effective therapy option for HIV patients who are being considered for a PI regimen.

CONCLUSIONS

Data Source
■ This retrospective observational cohort study used de-identified U.S. administrative claims and 

encounters data from the 2006–2013 Truven Health Analytics MarketScan® Commercial and Multi-
State Medicaid Databases.

■ Annually, the Commercial and Multi-State Medicaid Databases include over 50 million and over 8 
million covered lives, respectively, and the patient populations are geographically diverse.

■ The databases contain inpatient medical, outpatient medical, and outpatient prescription drug claims
for individuals with employer-sponsored primary insurance, including fee-for-service and managed
care health plans; or Medicaid insurance. 

Sample Selection Criteria
■ Inclusion criteria:

— Initiated an ATV/r or DRV/r antiretroviral therapy (ART) regimen between July 1, 2006, and March
31, 2013 
• The date of first ATV or DRV prescription drug claim was designated the index date.
• Patients with a claim for ritonavir within seven days before the index date or 13 days after the

index date were considered to have initiated a ritonavir-boosted regimen.
— Aged 18 years or older on the index date
— Had continuous enrollment with pharmacy benefits for six months before, and for at least three

months after the index date
— A non-diagnostic claim with an International Classification of Disease, Clinical Modification, Ninth

Revision (ICD-9-CM) diagnosis code for HIV (ICD-9-CM 042, 795.51, V08) in any position during
six months before or three months after the index date

■ Exclusion criteria:
— Evidence of initiation of an ART regimen that did not consist of one PI, ritonavir, and two nucleoside

reverse transcriptase inhibitors (NRTIs) based on claims within 14 days of the index date
— Evidence of a claim for ATV or DRV in the six-month baseline period

■ Patients with no claims for ART any time before initiation (using all available data extending to January
1, 2004) were considered to be ART-naïve. 

Study Period
■ The study period consisted of a six-month baseline period preceding the index date, the index date,

and a variable-length follow-up period.
— Patients were not required to remain on index regimens for any specified length of time during 

follow-up. 
■ The follow-up period was defined as the index date until the earliest of the following events:

— A ≥30-day continuous gap without ATV or DRV available
— A prescription claim for a PI other than initiated drug, non-nucleoside reverse transcriptase 

inhibitor, or fusion inhibitor that was not part of their initial regimen
— A ≥30-day continuous gap without ritonavir available
— Disenrollment from insurance benefits
— Study end date of June 30, 2013 

Outcomes
■ Persistence (time to discontinuation/switch)

— Measured using the service date and days’ supply fields on outpatient prescription claims
— Patients were considered to be non-persistent if their follow-up period ended because of (1) a

≥30-day continuous gap without ATV or DRV available, or (2) a prescription claim for any third
agent that was not part their initial regimen. 

— All other patients were censored at the end of follow-up.
■ Adherence

— Measured during the follow-up period using the proportion of days covered (PDC), which was 
calculated as the proportion of days during the follow-up period that the patient had ATV or DRV
available based on the service date and days’ supply field reported on the claim

— ART adherence was measured as a series of categorical variables (e.g., PDC≥80% versus
PDC<80%, PDC≥95% versus PDC<95%).

■ All-cause healthcare costs (2013 U.S. dollars)
— Comprising inpatient and outpatient medical and outpatient pharmacy costs
— Measured during the follow-up period and summarized as per-patient-per-month units to account

for variability in the duration of follow-up 
Statistical Analysis
■ Propensity score matching was used to adjust for confounding.

— Logistic regression models were fit including demographic and clinical characteristics as the covariates
and a binary indicator for ATV/r vs. DRV/r as the outcome to generate a propensity score.

— With each stratum of ART-naivety status, patients in the two cohorts were matched 1:1 based on
propensity score.

■ Time to discontinuation/switch was compared using Cox proportional hazards regression in the
matched samples. 

■ Odds of being adherent (PDC≥80% or PDC≥95%) were compared using logistic regression in the
matched samples.
— Patients who had a follow-up of ≤30 days were excluded due to artificially high PDC values.

■ Per-patient per-month all-cause healthcare costs were compared using log linear regression in the
matched samples. Incremental cost differences were also generated.  

METHODS

RESULTS

Presented at the International Congress on Drug Therapy in HIV Infection; November 2–6, 2014; Glasgow, United Kingdom.This analysis was funded by Bristol-Myers Squibb.

Poster # P006

Persistence 

Adherence* 

All-Cause Costs* 

Table 1. Persistence, Adherence, and Per-Patient Per-Month All-Cause 
Healthcare Costs among 1:1 Propensity-Score-Matched Patient Sample
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