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SUMMARY 

We evaluated efficacy and safety of a two-drug regimen including dolutegravir (DTG) and 

unboosted atazanavir (uATV) in 151 HIV-1 infected patients with HIV-RNA >50 copies/ml. 

 

During a median follow-up of 62 (42-97) weeks, 2 VFs (1%) and 13 treatment 

discontinuations (9%) occurred; the 48-week probability of VF was 0.8% (95% CI=0.2%-

5.6%) . 

Switch to DTG+uATV may represent a boosting and RTIs sparing  option in subjects with 

long exposure to ART  and risk of cardiovascular disease. 
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In HIV-1 infected subjects on virological suppression, two-drug regimens based on 

dolutegravir (DTG) plus one transcriptase reverse inhibitor (RTI) have shown encouraging 

efficacy and safety results [1-6]. Up to date, limited data are available on two-drug regimens 

based on DTG plus boosted darunavir or atazanavir (ATV) [7-9]. 

 

A randomized study in healthy adult subjects documented that the co-administration of DTG 

30 mg QD with unboosted ATV (uATV) resulted in increased plasma DTG AUC, Cmax, and 

Cthrough by 91%, 50% and 180%, respectively, without substantial modification of ATV levels 

[10]. Previous studies have evidenced the efficacy of antiretroviral regimens including uATV 

[11-14] and several guidelines [15-17] suggest that a switch from ATV/r or ATV/c to uATV 

may be planned in order to reduce side effects such as hyperbilirubinemia, 

hypercholesterolemia and hypertriglyceridemia. 

 

The increased exposure to DTG, when given in association with unboosted ATV, the high 

genetic barrier of DTG plus uATV, as well as the favorable impact of both ATV [18] and 

hyperbilirubinemia [19-20] in reducing cardiovascular risk, prompted us to evaluate the 

efficacy and safety of a two-drug regimen including DolutegrAvir plus Unboosted atazanavir 

(DAU study).  

 

Multicenter, retrospective study including adult, HIV-1 infected patients, with a negative 

HBV surface antigen, who switched to DTG plus uATV two-drug regimen from 1st 

December 2014 to 30th January 2018 while with HIV-RNA<50 copies/mL. Any dosage of 

DTG and uATV was considered. The study protocol was approved by the Ethic Committees 

of the participating centers; all patients provided written informed consent.  
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Virological failure (VF) was defined by the occurrence of two consecutive values of HIV-

RNA ≥50 copies/mL. 

 

Treatment failure (TF) was defined by the occurrence of VF or discontinuation of at least one 

drug for any reason.  

 

Adherence was routinely assessed from patient’s self-report during follow-up visits by the 

referring physicians. 

 

Patients’ follow-up accrued from the start of the two-drug regimen (baseline) to VF or 

discontinuation or last available visit, whichever occurred first. 

 

Results were described as median (quartiles) of frequency (%), as appropriate. 

 

The Kaplan Meier method was applied to estimate time to VF and TF, with the corresponding 

95% confidence intervals (95% CI). Univariate mixed linear models with random intercepts 

and random slopes were calculated to estimate changes in laboratory parameters over time.  

All the statistical tests were two-sided at 5% level, and performed using SAS Software 

(release 9.4; SAS Institute). 

 

A total of 151 patients were included in the study; baseline characteristics are reported in 

Table 1. At the time of switch, 40 (26.6% ), 24 (15.9%), 24 (15.9%) were already receiving 

DTG, ATV/r or uATV, respectively, and the most frequent RTIs included in the regimen 

were: lamivudine (65%), emtricitabine (38%), tenofovir (42%), abacavir (22%). 
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The large majority of subjects (72.6% ) switched to DTG 50 mg QD and uATV 400 mg QD. 

During a median follow-up of 62 (42-97) weeks, 2 VFs were observed: the first VF occurred 

at week 25 (77 and 51 HIV-RNA copies/mL) in a patient who subsequently re-achieved HIV-

RNA ≤50copies/mL without regimen modification; the genotypic resistance test performed at 

VF showed the presence of one NNRTI polymorphic accessory mutation  (the E138A); no 

primary resistance-associated mutations for NRTI, NNRTI, PI or INSTI were detected. The 

second VF occurred at week 60 (127 and 749 HIV-RNA copies/mL) in a patient with a 

laryngeal carcinoma, who stopped ART due to difficulties swallowing pills and died shortly 

after; due to the severe clinical conditions of this patient, the genotypic resistance test was not 

performed at VF. The estimated VF probabilities were 0.8% (95% CI: 0.2%-5.6%), 0.8% 

(95% CI: 0.2%-5.6%) and 2.1% (95% CI: 0.5%-8.3%) at 24, 48 and 96 weeks, respectively. 

Thirteen (8.6%) TFs occurred after 16 (8-48) weeks and included: 1 VF, 2 discontinuations 

for physician decision (1 for non-consecutive viral blips, 1 for persistent low ATV 

concentration despite undetectable viral load) and 10 for adverse events: 2 deaths (1 sepsis 

and severe pneumonia and 1 laryngeal carcinoma), 1 insomnia and dizziness, 1 gastro 

intestinal disorders, 1 hypercholesterolemia , 5 hyperbilirubinemia (2 grade 3 and 3 grade 4, 

ranging from 3.70 to 7.06 mg/dL).  

 

Seven patients discontinued both DTG and uATV, 3 patients stopped only ATV, 2 patients 

stopped only DTG and 1 patient maintained the ongoing dual regimen (DTG 50 mg QD plus 

uATV 400 mg QD) and spontaneously achieved virological suppression. Overall, the 

estimated probabilities of TF were 5.5% (95% CI: 2.8%-10.7%), 7.1% (95% CI: 3.9%-

12.8%), and 12.3% (95% CI: 6.6%-22.4%) at 24, 48 and 96 weeks since BL, respectively. 

CD4+ cell count didn’t change over time (slope= +1.5 cells/µL/month, p=0.226), as well as 

CD8+ cell count (slope=-2.9 cells/µL/month, p=0.236) and CD4+/CD8+ ratio (slope= -0.027 
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per month, p=0.408). A mild increase in creatinine (slope= 0.009 mg/dL/month, p<0.0001) 

and a decrease in and eGFR (slope= -0.65 ml/min/1.73m2/month, p<0.0001) were observed. 

A significant decrease in total cholesterol (slope= -0.65 mg/dL/month, p=0.018), triglycerides 

(slope= -1.64 mg/dL/month, p=0.020), fasting glucose (slope= -0.55 mg/dL/month, 

p=0.0002) were also observed. No significant variation were found with regard to total 

bilirubin (slope= -0.002 mg/dL/month, p=0.844). 

 

Our study showed that, among HIV-1 infected subjects on virological suppression and treated 

with a DTG+uATV two-drug regimen, only 2 confirmed virological failure occurred. 

Virological efficacy is similar to that reported for other two-drug DTG-based maintenance 

regimens, showing high rates of virological suppression mainly at 24, 48 weeks [1-9].  

 

It is plausible that the exposure to high DTG concentrations by ATV boosting [10], the high 

antiviral activity and high genetic barrier of the DTG+uATV regimen may have contributed 

to this success, suggesting that this regimen may be considered when the simplification to 

other, simpler, two-drug RTI-based regimens, could be risky because of previous virological 

failure or accumulation of RTI associated resistance mutations [21-22]. The antiviral activity 

and the higher genetic barrier of  DTG  may also explain the differences in efficacy that have 

been observed in our study in comparison to other studies with raltegravir/uATV. Based on 

the hypothesis that ATV could boost raltegravir by inhibiting UGT1, two previous studies 

evaluated the efficacy of two-drug regimens with raltegravir + ATV in treatment-experienced 

HIV-1 infected patients, on virological suppression (HIV-RNA<50 copies/mL), and showed 

high rates of virological failures [23-24].  
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A low number of treatment discontinuations (9%) and few drug-related discontinuations (3%) 

occurred, mainly attributable to atazanavir (hyperbilirubinemias); interestingly and 

differently from other reports [25], only one subject discontinued for neuropsychiatric side 

effects. Taken together, these findings outline the possible added value of a boosting and 

RTIS sparing antiretroviral option in this demanding population. 

 

The main study limitations are the retrospective design and the absence of a control group; 

the major strengths rely on the novelty of the evaluation of the DTG+uATV two-drug 

regimen, on the  study population characterized by an older age, a long exposure to ART and 

a significant risk of cardiovascular disease.  

 

In this context  the switch to a two-drug regimen with DTG+uATV may be a reasonable 

therapeutic option in HIV-1  allowing to spare  both boosting and RTIs. 

 

ACKNOWLEDGEMENTS 

A.C. provided scientific input to study design. 

 

S.R., R.G., S.B., G.M., M.E.Q.R., N.L., S.C., A.C., S.D.G., M.M. and A.R. contributed to the 

development of the study design and provided the data in the eCRF.  

 

L.G. and A.P. performed the statistical analyses and wrote the first draft of the manuscript.  

All the authors evaluated the study results, reviewed and edited the manuscript and gave the 

final approval for the final version of the manuscript submitted for publication. 

 

 

Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Members of the DAU Study Group 

Nicoletta Ladisa (Bari); Maria Eugenia Quiros Roldan, Alice Ferraresi (Brescia); Maurizio 

Mena (Legnano); Stefano Rusconi, Agostino Riva, Chiara Atzori, Marta Frigerio, Felicia 

Stefania Falvella, Dario Cattaneo, Vincenzo Spagnuolo, Andrea Poli, Laura Galli, Antonella 

Castagna (Milano); Anna Maria Cattelan, Silvia Cavinato (Padova); Gianni Mazzola, 

Antonio Cascio (Palermo); Roberto Gulminetti, Layla Pagnucco (Pavia); Giuseppe Vittorio 

De Socio (Perugia); Simona Di Giambenedetto, Arturo Ciccullo (Roma); Stefano Bonora, 

Micol Ferrara, Sinibaldo Carosella (Torino). 

We thank the investigators, study coordinators, nurses, sites and the patients for their 

contribution.  

Part of the results of this paper were presented at the HIV Drug Therapy Conference, 23-26 

October 2016, Glasgow, United Kingdom (Abstract P090), at the 16th European AIDS 

Conference, 25-27 October 2017, Milan, Italy (Abstract PE9/63)  

 

Funding 

This work was supported by internal funding. 

Conflicts of interest 

L.G., A.P., R.G., S.B., G.M., M.E.Q.R., N.L., S.C., A.C., S.D.G., M.M. have none to declare. 

A.C. has received consultancy payments and speaking fee from Bristol-Myers Squibb, 

Gilead, ViiV Health Care, Merck Sharp & Dohme, ABBvie, Janssen-Cilag. 

S.R. has received research funding from Pfizer and have been involved in advisory boards or 

educational courses supported by the following companies: Abbvie, Bristol-Myers Squibb, 

Gilead Sciences, GlaxoSmithKline, now ViiV Healthcare, Merck Sharp & Dohme and 

Janssen-Cilag. 

Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



G.V.DS. was involved in educational courses supported by the following companies: Gilead 

Sciences, ViiV Healthcare, Merck Sharp & Dohme and Janssen-Cilag. 

A.R. has received consultancy payments and speaking fees from Bristol-Myers Squibb, 

Gilead, ViiV Health Care, Merck Sharp & Dohme, Sanofi-Aventis and Novartis. 

 

  

Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



REFERENCES 

1. Llibre JM, Hung CC, Brinson C, Castelli F, Girard PM, Kahl LP, et al. Efficacy, safety, 

and tolerability of dolutegravir-rilpivirine for the maintenance of virological 

suppression in adults with HIV-1: phase 3, randomised, non-inferiority SWORD-1 

and SWORD-2 studies. Lancet 2018; 391(10123): 839-49. 

2. Capetti A, Sterrantino G, Cossu M, Orofino G, Barbarini G, De Socio GV, et al. Switch 

to dolutegravir plus rilpivirine dual therapy in cART-experienced sub- jects: an 

observational cohort. PLoS One. 2016; 11: e0164753.  

3. Gantner P, Guzin L, Allavena C, Cabie A, Pugliese P, Valantin MA, et al. Efficacy and 

safety of dolutegravir and rilpivirine dual therapy as a simplification strategy: a 

cohort study. HIV Med. 2017; 18: 704-708.  

4. Borghetti A, Baldin G, Ciccullo A, Gagliardini R, D'Avino A, Mondi A, et al. 

Virological control and metabolic improvement in HIV infected, virologically 

suppressed patients switching to lamivudine/dolutegravir dual therapy. J Antimicrob 

Chemother. 2016; 71: 2359-61.  

5. Maggiolo F, Gulminetti R, Pagnucco L, Digaetano M, Benatti S, Valenti D, et al. 

Lamivudine/ dolutegravir dual therapy in HIV-infected, virologically sup- pressed 

patients. BMC Infect Dis. 2017; 17: 215.  

6. Blanco JL, Rojas J, Paredes R, Negredo E, Mallolas J, Casadella M,et al. Dolutegravir-

based maintenance monotherapy versus dual therapy with lamivudine: a planned 24 

week analysis of the DOLAM randomized clinical trial. J Antimicrob Chemother. 

2018 Jul 1; 73(7): 1965-1971. 

7. Capetti AF, Sterrantino G, Cossu MV, Cenderello G, Cattelan AM, De Socio GV, et al. 

Salvage therapy or simplification of salvage regimens with dolutegravir plus 

Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



ritonavir-boosted darunavir dual therapy in highly cART-experienced subjects: an 

Italian cohort. Antivir Ther. 2017; 22: 257-262. 

8. Gubavu C, Prazuck T, Niang M, Buret J, Mille C, Guinard J, et. al. Dolutegravir-based 

monotherapy or dual therapy maintains a high proportion of viral suppression even 

in highly experienced HIV-1-infected patients. J Antimicrob Chemother. 2016; 71: 

1046-50. 

9. Boswell R, Foisy MM, Highes CA. Dolutegravir dual therapy as maintenance 

treatment in HIV-infected patients: a review. Ann Pharmacother. 2018; 52: 681-689. 

10. Song I, Borland J, Chen S, Lou Y, Peppercorn A, Wajima T, et al. Effect of atazanavir 

and atazanavir/ritonavir on the pharmacokinetics of the next-generation HIV 

integrase inhibitor, S/GSK1349572. Br J Clin Pharmacol. 2011; 72: 103-8. 

11. Squires KE, Young B, DeJesus E, Bellos N, Murphy D, Ward D, et al. ARIES 144 week 

results: durable virologic suppression in HIV-infected patients simplified to 

unboosted atazanavir/abacavir/lamivudine. HIV Clin Trials. 2012; 13: 233-44. 

12. Ferraris L, Viganò O, Peri A, Tarkowski M, Milani G, Bonora S, et al. Switching to 

unboosted atazanavir reduces bilirubin and triglycerides without compromising 

treatment efficacy in UGT1A1*28 polymorphism carriers. J Antimicrob Chemother. 

2012; 67: 2236-42. 

13. Wohl DA, Bhatti L, Small CB, Edelstein H, Zhao HH, Margolis DA, et al. The ASSURE 

study: HIV-1 suppression is maintained with bone and renal biomarker 

improvement 48 weeks after ritonavir discontinuation and randomized switch to 

abacavir/lamivudine + atazanavir. HIV Med. 2016;17:106-17. 

14. Baril J, Conway B, Giguère P, Ferko N, Hollmann S, Angel JB. A meta-analysis of the 

efficacy and safety of unboosted atazanavir compared with ritonavir-boosted 

Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



protease inhibitor maintenance therapy in HIV-infected adults with established 

virological suppression after induction. HIV Med. 2014; 15: 301-10. 

15. Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the Use of 

Antiretroviral Agents in Adults and Adolescents Living with HIV. Department of 

Health and Human Services. Available at 

http://www.aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf  [Accessed 10 

December 2018].  

16.  European AIDS Clinical Society Guidelines. European AIDS Clinical Society; 2018 

(October) http://www.eacsociety.org/files/2018_guidelines-9.1-english.pdf [Accessed 10 

December 2018]. 

17. Italian guidelines for the use of antiretroviral agents and the diagnostic-clinical 

management of HIV-1 infected persons. Update 2017. Available at: 

http://www.salute.gov.it/i mgs/C_17_pubblicazioni_2696_allegato.pdf  [Accessed 10 

December 2018]. 

18. Monforte Ad, Reiss P, Ryom L, El-Sadr W, Dabis F, De Wit S, et al. Atazanavir is not 

associated with an increased risk of cardio- or cerebrovascular disease events. AIDS. 

2013 Jan 28;27(3):407-15. 

19. Marconi VC, Duncan MS, So-Armah K, Re VL, Lim JK, Butt AA, et al. Bilirubin Is 

Inversely Associated With Cardiovascular Disease Among HIV-Positive and HIV-

Negative Individuals in VACS (Veterans Aging Cohort Study). J Am Heart Assoc. 

2018 May 2;7(10). pii: e007792. doi: 10.1161/JAHA.117.007792. 

20. Muccini C, Galli L, Poli A, Carbone A, Maillard M, Giusti MC, et al. 

Hyperbilirubinemia Is Associated With a Decreased Risk of Carotid Atherosclerosis 

in HIV-Infected Patients on Virological Suppression. J Acquir Immune Defic Syndr. 

2018 Dec 15; 79(5): 617-623. 

Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



21. Charpentier C, Montes B, Perrier M, Meftah N, Reynes J. HIV-1 DNA ultra-deep 

sequencing analysis at initiation of the dual therapy dolutegravir + lamivudine in the 

maintenance DOLULAM pilot study. J Antimicrob Chemother. 2017 Oct 1; 72: 2831-

2836. 

22. Gagliardini R, Ciccullo A, Borghetti A, Maggiolo F, Bartolozzi D, Borghi V, et al. 

Impact of the M184V Resistance Mutation on Virological Efficacy and Durability of 

Lamivudine-Based Dual Antiretroviral Regimens as Maintenance Therapy in 

Individuals With Suppressed HIV-1 RNA: A Cohort Study. Open Forum Infect Dis. 

2018 May 15; 5(6): ofy113. doi: 10.1093/ofid/ofy113. 

23. Cordery DV, Hesse K, Amin J, Cooper DA. Raltegravir and unboosted atazanavir 

dual therapy in virologically suppressed antiretroviral treatment-experienced HIV 

patients. Antivir Ther. 2010;15(7):1035-8. 

24. van Lunzen J, Pozniak A, Gatell JM, Antinori A, Klauck I, Serrano O, et al. Brief 

Report: Switch to Ritonavir-Boosted Atazanavir Plus Raltegravir in Virologically 

Suppressed Patients With HIV-1 Infection: A Randomized Pilot Study. J Acquir 

Immune Defic Syndr. 2016 Apr 15;71(5):538-43. 

25. de Boer MG, van den Berk GE, van Holten N, Oryszcyn JE, Dorama W, Moha DA, et al. 

Intolerance of dolutegravir-containing combination antiretroviral therapy regimens 

in real-life clinical practice. AIDS. 2016; 30: 2831-2834. 

 

Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Table 1.  DAU Study: Characteristics of the 151 patients on virological 
suppression who switched to  DTG+uATV regimen  

Characteristic 
Median (IQR) or 
frequency (%), 

(n=151) 
Age (years) 52.9 (47.0 – 59.0) 
Male gender 113 (74.8%) 
White race 138 (91.4%) 
Positive HCV serology 33 (22.0%) 
Years since HIV diagnosis 16.8 (9.9 – 23.9) 
C3 CDC stage 19 (12.7%) 
Nadir CD4+ (cells/µL)  197 (99 – 296) 
Pre-ART viral load (log10copies/mL) 5.06 (4.70 – 5.44) 
Exposure to ART (years) 14.6 (8.9 – 19.1) 
Years with HIV-RNA <50 copies/mL 3.7 (2.0 – 6.2) 
Reason for switch to DTG+uATV regimen  

Toxicity, overall 85 (56.3%) 
                Concern of cardiovascular disease 39 (25.8%) 
Simplification 41 (27.2%) 
Drug-drug interaction 8 (5.3%) 
Other causes 17 (11.3%) 

ART regimen at the time of switch   
NNRTI-based 12 (7.9%) 
PI-based 65 (43.0%) 
INSTI-based 74 (49.1%) 

Anchor drugs at the time of switch   
NNRTI 12 (7.9%) 

Rilpivirine 8 (5.3%) 
Nevirapine 2 (1.3%) 
Efavirenz 2 (1.3%) 

PI 65 (43.0%) 
Atazanavir/ritonavir 24 (15.9%) 
Atazanavir 24 (15.9%) 
Darunavir/ritonavir 8 (5.3%) 
Lopinavir/ritonavir 7 (4.6%) 
Fosamprenavir/ritonavir 2 (1.3%) 

INSTI 74 (49.1%) 
Dolutegravir 40 (26.6%) 
Raltegravir 32 (21.2%) 
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Characteristic 
Median (IQR) or 
frequency (%), 

(n=151) 
Elvitegravir 2 (1.3%) 

CD4+ (cells/µL) 701 (530 - 909) 

CD8+ (cells/µL) 847 (578 - 1159) 

CD4/CD8 ratio 0.82 (0.5 - 1.1) 

Total cholesterol (mg/dL) 189 (156.5 - 222.5) 

HDL cholesterol (mg/dL) 47 (40 - 60) 

LDL cholesterol (mg/dL) 106.5 (86 - 136.5) 

Triglycerides (mg/dL) 129 (85 - 188) 

Creatinine (mg/dL) 0.97 (0.8 - 1.08) 

eGFR (ml/min/1.73m2) 88 (71 - 102) 

Fasting glucose (mg/dL) 92 (84 - 99) 

Abbreviations:  ART,  antiretroviral  therapy;  DTG,  dolutegravir;  uATV,  unboosted 
atazanavir;  NNRTI,  non‐nucleoside  reverse  transcriptase  inhibitor;  PI,  protease 
inhibitor; INSTI, Integrase strand inhibitor. 
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