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HIV   infection : the Journey of antiretroviral Drugs



As little as 1 pill
delivering 2 drugs
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Initial ART regimens
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Initial ART regimens among the Italian ID centers 

Data from the ICONA Foundation cohort



Jun 2022 Report

Proportion of usage of different ART classes as third drug in first line regimen according to calendar
period of starting (NRTIs not considered)

83,4%

32,3%

4,8%
1,3% 0,5% 0,2%

2,3%

13,4%

40,1%

59,7%

53,6%

42,7%

14,8%
14,3%

5,5%10,9%

52,2% 52,2%

36,3% 36,7%
42,3%

20,8%

8,5%

5,0%0,3% 1,3% 0,5%
1,0% 2,1%

6,1% 4,4% 4,0%

0,8%

3,4%
7,6%

58,5%

67,9%

74,4%

3,1%
0,8% 2,2% 1,7% 3,6%

1,1% 1,6%
5,4%

14,3%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1997-1999
n=1786

2000-2002
n=879

2003-2005
n=651

2006-2008
n=702

2009-2011
n=1906

2012-2014
n=3154

2015-2017
n=3825

2018-2019
n=1887

2020-2022
n=1361

PI

boosted PI

NNRTI

Multi

INSTI

Dual

for 2022, first 6 
months



Jun 2022 Report

Proportion of usage of different ART classes as third drug in first line regimen according
to calendar year of starting
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Distribution of  most frequent first line regimens in patients starting ART from 2014 to 2017 
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Distribution of  most frequent first line regimens in patients starting ART from 2018 to 2020
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Distribution of  most frequent first line regimens in patients starting ART from 2021 to 2022
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Distribution of first line regimens in patients starting ART according to CD4 
count in 2020-2022
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Jun 2022 Report

Prevalence of VL suppressed patients starting a first line regimen from 2014 within 1 
year of follow-up (n=3614, therapy prevalence >1%) 
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Dec 2021 Report
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ICONA data

DRV/c, BICTEGRAVIR and DOLUTEGRAVIR



Background

Darunavir

High 
Genetic
Barrier

High 
efficacy

Fixed-dose 
combination

‘Rapid-start’ 
of ART

Minor effect
on weight 

gain

Aims

Provide insight into size & clinical 
characteristics of PLWH starting

DRV/cob/TAF/FTC

Identify predictors of starting/ 
switching to DRV/cob/TAF/FTC



Results: ART-naive

3TC/DTG
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FTC/TAF/INSTI
66%

FTC/TAF/RPV
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FTC/TAF/DRV/cob
14%

FIRST REGIMEN



Dec 2021 Report

Patients ’ characteristics according to first ART regimen 



Methods: ICONA-BIC Study

Aim

• to evaluate effectiveness and tolerability of a triple regimen containing BIC/FTC/TAF in 
ART-naïve HIV positive adults who initiated BIC/FTC/TAF in a real-life setting, focusing 
on the subgroups of females, late-presenters, PLWH with advance disease and 
subjects >50 years old.

Study Design

• Observational cohort study, enrolling subjects from the Icona Cohort who started
BIC/FTC/TAF from ART-Naïve from June 2016 to December 2021, with no limitations in 
CD4 and HIV RNA at start and with at least 1 follow-up visit.



Real-word Effectiveness of BIC/FTC/TAF in naive PLWH
Observational study on ART-naïve PLWH who started BIC/FTC/TAF from Apr 2018 to Dec 2021.  Primary endpoint: time to treatment failure (TF) 

defined as VF (2 HIV-RNA > 200 copies/ml or 1 HIV-RNA>1000 copies/ml) or discontinuation of BIC/FTC/TAF for any reason (TD).

 416 patients started BIC/FTC/TAF from ART-naïve: 124 patients ≥50 years (29.8%), 73 female (17.5%), 241 late presenters (58%) and 165 with
advanced HIV disease (40%).

Tavelli A, et al. ICAR 2022 OP15

Age<50 years 292 (70.2%)

Age>=50 years 124 (29.8%)

Female 73 (17.5%)

Male 343 (82.4%)

Late presenters (<350 CD4 or AIDS) 241 (57.9%)

Non late presenters 174 (41.8%)

Advance disease (<200CD4 or AIDS) 165 (39.7%)

Non advance disease 247 (59.4%)

Exposure of interest



 Treatment failure [defined as treatment discontinuation (TD) for any reason or VF (2 consecutive HIV-

RNA >200 copies/mL or 1 HIV-RNA >1000 copies/mL after 6 months from ART-initiation)].

• Median FU: 0.89 years (IQR 0.44-1.24)

• 51 TF (12.2%)  7 VF + 44 TD

1-yr cumulative probability of TF by KM: 11.0% (95%CI: 7.9-15.1)
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HR 95%CI p AHR 95%CI p

Age, >=50 years 
(vs <50years)1 1.28 0.72-2.26 0.398 1.36 0.74-2.48 0.323

Gender, Male
(vs. female)2 1.28 0.58-2.85 0.537 1.37 0.61-3.05 0.443

Late presenters
(vs. non late-presenters)3

1.21 0.68-2.12 0.514 1.23 0.68-2.21 0.496

Advance HIV disease
(vs. non advance)4

1.37 0.78-2.39 0.265 1.46 0.81-2.63 0.208

1AHR adjusted for nationality and mode of HIV transmission; 2AHR adjusted for nationality; 3adjusted 
for gender, mode of HIV transmission, HIV-RNA and nationality;  4AHR adjusted for gender, mode of 
HIV transmission, HIV-RNA and nationality
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to be associated with a higher risk of TF

Tavelli A, et al. ICAR 2022 OP15

Real-word Effectiveness of BIC/FTC/TAF in naive PLWH

AGE ≥50 vs <50 y GENDER F vs M 

CD4 <350 vs ≥ 350 CD4 <200 vs ≥ 200 



D’Arminio Monforte, et al. ICAR 2022 OP124

Real-word Effectiveness of BIC/FTC/TAF in experienced PLWH
• Study Design: Observational study on ART-experienced PLWH of the Icona cohort who switched to BIC/FTC/TAF while virologically suppressed, 

from Apr2018 to Dec2021, with at lest 1 follow-up after. 

• Primary endpoint: Time to treatment failure (TF) defined as virological failure (2 HIV-RNA > 200 copies/ml or 1 HIV-RNA>1000 copies/ml) or 
discontinuation of BIC/FTC/TAF for any reason (TD).

• Secondary endpoints: 
1) TF excluding pregnancy as event (TFEP)
2) TD regardless of the reason
3) TD excluding pregnancy (TDEP) 
4) Virological failure (VF)

• Exposure of interest:



D’Arminio Monforte, et al. ICAR 2022 OP124

Real-word Effectiveness of BIC/FTC/TAF in experienced PLWH
• Over a Median FU of 1.36 years (0.97-1.67) 

TREATMENT FAILURE

112 TF (9.1%) 14 VF + 98 TD

p<0.001
• 30/229 Women (13.1%)
• 82/1008 Men (8.1%)

TREATMENT FAILURE EXCLUDING PREGANCY

106 TFEP (8.6%) 14 VF + 92 TD

P=0.252
• 24/229 Women (10.5%)
• 82/1008 Men (8.1%)

Excluding 6 
discontinuations for 
pregnancy

Treatment Failure exluding pregnancy

HR 95%CI p AHR* 95%CI p

Female
(vs Male)

1.38 0.87-2.18 0.164 1.63 0.93-2.90 0.089

*Adjusted for nationality and mode transmission

KM 1-yr probability TF:

HR and Adjusted HR of TF in women vs men

Treatment Failure

HR 95%CI p AHR* 95%CI p

Female
(vs Male)

1.72 1.13-2.62 0.011 2.01 1.17-3.44 0.011

*Adjusted for nationality and mode transmission

KM 1-yr probability TFEP:

1-yr prob. 
of TFEP

95%CI
Log-rank
p

Overall 4.2% 3.2-5.6

Female 5.1% 2.8-9.0
0.1619

Male 4.0% 2.9-5.5

1-yr prob. 
of TF

95%CI
Log-rank
p

Overall 4.6% 3.5-6.1

Female 7.5% 4.7-12.0
0.098

Male 4.0% 2.9-5.5

HR and Adjusted HR of TFEP in women vs men



ICONA BIC Study
Conclusions

25

Naïve:

 First line therapy with BIC/FTC/TAF demonstrated high effectiveness in a real world
setting. This was also confirmed in populations at risk of lower response to
therapy, such as severely immuno-supressed individuals, female and older
individuals.

Experienced:

 In this large real-world study of ART-experienced PLWH, switching to BIC/FTC/TAF 
showed high effectiveness with a very low rate of VF.

 The higher risk of TF and TD reported in females compared to males has been 
exclusively due to discontinuation for pregnancy events; after excluding them the success 
of BIC/FTC/TAF resulted similar in both populations.

 First case reports of BIC/FTC/TAF use in pregnancy are promising but more 
comprehensive studies need to be completed in this important clinical condition.



Characteristics of PLWH initiating a DTG-containing regimens according to sex- naives

27 7.6 212 10.9 239 10.4 

329 92.4 1739 89.2 2068 89.6

DTG-containing cART regimen, n(%)

2 drugs regimen (2DR)
3 drugs regimen (3DR)

Females Males.                                    Total P – value
N = 356 15.5% N = 1948 84.5% N = 2304 100%

Italian, n(%) 191 53.7 1567 80.4 1758 76.3 < 0.001
Ethnicity, Caucasian, n(%) 239 67.1 1670 85.7 1909 82.9 < 0.001
Age, years, median (IQR) 43 33-51 39 30-49 40 31-49 < 0.001
Age, >50 years, n(%) 105 29.5 464 23.8 569 24.7 0.022
HCV-Ab positive status, n(%) 29 8.2 107 5.5 136 5.9 0.027
HBsAg positive status, n(%) 6 1.7 48 2.5 55 2.3 0.499
Smoker, Yes, n(%) 99 27.8 796 40.9 895 38.9 < 0.001
CDC C-stage†, n(%) 52 14.6 228 11.7 280 12.2 0.123
CD4, cells/mmc, median (IQR) 227.5 83-481 352 1447-556.5 341 138.5-541 < 0.001

CD4<200 cells/mmc, n(%) 143 40.2 595 30.5 738 32.0 < 0.001
CD4<350 cells/mmc, n(%) 217 61.0 963 49.4 1180 51.2 < 0.001

HIV-RNA, log10 cp./mL, median (IQR) 4.66 4.01-5.37 4.89 4.26-5.47 4.86 4.22-5.46 0.002

HIV-RNA > 5 log10 cp./mL, n (%) 135 37.9 877 45.0 1012 43.9 0.0130
Total Cholesterol, mg/dL, median 
(IQR)

166 145-194 154 131-179 156 134-181 < 0.001

HDL cholesterol, mg/dL, median (IQR) 48 38-56 39 32-46 40 32-48 < 0.001
Triglycerides, mg/dL, median (IQR) 95 67-141 101 73-138 99 71-139 0.196
Serum Glucose, mg/dL, median (IQR) 84 77-92 86 79-94 85 79-93 0.006
eGFR‡, ml/min/1.73m2, median (IQR) 106.4 94.2-118-7 108.0 95.1-118.0 107.9 94.9-118.0 0.814

A d’Arminio Monforte et al, submitted 2022



A - ART naïve: type III  p-value = 0.003
Females (n=356) Males (n=1948) Total (n=2304) p - value

n.e. %† %‡ n.e. % † %‡ n.e. % † %‡

Failure 7 2.0 6.7 33 1.7 8.3 40 1.7 8.0 0.718
Patient’s decision 8 2.3 7.6 9 0.5 2.3 17 0.7 3.4 < 0.001

Simplification 28 7.9 26.8 168 8.6 42.3 196 8.5 39.0 0.637
Toxicity 32 9.0 30.5 112 5.8 28.0 144 6.3 28.5 0.020

Toxicity (no NPS) 19 5.3 18.1 57 2.9 14.4 76 3.3 15.1 0.019
NPS toxicity 13 3.7 12.4 54 2.8 13.6 67 2.9 13.4 0.364

Neurologic 2 0.6 1.9 15 0.8 3.8 17 0.7 3.4 -
Psychiatric 9 2.5 8.6 39 2.0 9.8 48 2.1 9.6 -
Unknown 2 0.6 1.9 0 0.0 0.0 2 0.1 0.4 -

Allergic 8 2.2 7.6 13 0.7 3.3 21 0.9 4.2 -
Renal 1 0.3 1.0 8 0.4 2.0 9 0.4 1.8 -
Hepatobiliary and pancreatic 1 0.3 1.0 6 0.3 1.5 7 0.3 1.4 -
Gastrointestinal 5 1.4 4.8 7 0.4 4.8 12 0.5 2.4 -
Dermatologic 1 0.3 1.0 2 0.1 0.5 3 0.1 0.6 -
Metabolic/CV 2 0.6 1.9 14 0.7 3.5 16 0.7 3.2 -

Weight gain 1 0.3 1.0 2 0.1 0.5 3 0.1 0.6 -
Other 30 8.4 28.6 76 3.9 19.1 106 4.6 21.1 < 0.001

Randomized clinical trial 3 0.8 2.9 21 1.1 5.3 24 1.0 4.8 -
Pregnancy 17 4.8 16.2 0 0.0 0.0 17 0.7 3.4 -
Other 4 0.2 3.8 16 0.8 4.0 20 0.9 4.0 -
Unspecified 6 0.3 5.7 39 1.7 9.8 45 2.0 9.0 -

TOTAL 105 29.5 100.0 397 20.4 100.0 502 21.8 100.0 -

A d’Arminio Monforte et al, submitted 2022
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Uni- and multivariable 

analyses on role of sex in 

different outcomes of PLWH 

initiating DTG containing 

regimens from naives



Females Males TOTAL P - value

n = 379 19.8% n = 1,537 80.2% n = 1,916 100%
Italian, n(%) 291 76.8 1394 90.7 1685 87.9 < 0.001
Ethnicity, Caucasian, n(%) 316 83.9 1,434 93.3 1,750 91.3 < 0.001

Age, years, median (IQR) 50 42-56 48 39-56 49 40-56 0.031

Age, >50 years, n(%) 196 51.7 708 46.1 904 47.2 0.048
HCV-Ab positive status, n(%) 68 17.9 186 12.1 254 13.3 0.009
HBsAg positive status, n(%) 8 2.1 39 2.5 47 2.5 0.203
CDC C-stage†, n(%) 59 15.6 207 13.5 266 13.9 0.290

CD4, cells/mmc, median (IQR) 716 530-969 707 524-914 708 528-920 0.413

CD4<200 cells/mmc, n(%) 3 0.8 35 2.3 38 2.0 0.063

CD4<350 cells/mmc, n(%) 37 9.8 132 8.6 169 8.9 0.470

HIV-RNA, cp./mL, median (IQR) 1 1-20 1 1-21 1 1-21 0.584

Framingham Score¶, median (IR) 4.4 2.4-7.5 10.3 5.1-20.4 8.6 4.2-17.5 < 0.001

DTG-containing cART regimen, n(%) 0.039

3TC + DTG 138 36.4 629 40.9 767 40.0
RPV+DTG 37 9.8 198 12.9 235 12.3
TDF-TAF/FTC + DTG 43 11.4 132 8.6 175 9.1
3TC/ABC/DTG 161 42.5 578 37.6 739 38.6

Type of cART regimen, n(%) 0.008

2 drugs regimen (2DR) 175 46.2 827 53.8 1,002 52.3
3 drugs regimen (2DR) 204 53.8 710 46.2 914 47.7

Characteristics of PLWH initiating a DTG-containing regimens according to sex- ART experienced

A d’Arminio Monforte et al, submitted 2022



Reasons of DTG discontinuation according to sex: ART experienced 
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Conclusions on DTG containing regimens

 DTG-containing regimens are as potent and safe in women as compared to men, both when used
as first-line and as switch therapy after achieving virological control.

 The excess of risk of treatment failure in women appears to be associated mainly with
discontinuations of DTG when used in pregnancy; this event is less frequent in most recent
calendar years due to new evidences and guidelines.

 In our setting of ART-experienced PLWH virological failure was a infrequent event in 2-DR
regimens, thus confirming the potency of these combinations already observed in clinical trials.

 On the other hand, women appeared to carry a higher risk of stopping DTG for toxicity.
Reassuringly, despite the marked difference in terms of relative risks, the absolute risk of
stopping DTG even after 4 years of follow-up remains low and below 9% of the treated.



Dolutegravir and NPS events: 
comparison with EFV



The aims of the study were:

 to estimate and compare the risk of neuropsychiatric toxicity among
DTG-based, EFV-based regimens as well as other currently
recommended first-line antiretroviral regimens

 to assess the predictive factors of treatment discontinuation due to 
NPAEs

in a large Italian cohort.

STUDY AIM:

Mondi et al, ICAR 2019
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METHODS 

STUDY DESIGN AND POPULATION:

 Prospective, observational, multicentric study analysing data from Icona Foundation
Study Cohort.

 All consecutive HIV-infected ART-naïve patients, aged 18 years or more, enrolled in
ICONA cohort, who started a first-line recommended (as main or alternative) ART
according to EACS guidelines 2018, from January 2006 to December 2018, were
included in the analysis.

 DTG group: patients starting a DTG-based ART

 EFV group: patients starting an EFV-based ART

 Other group: patients starting a non EFV non-DTG ART

Mondi et al, ICAR 2019
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METHODS II:

OUTCOME DEFINITIONS:

 Treatment Discontinuation for NPAEs:

Discontinuation of the third drug, ignoring changes in the backbone, due to NPAEs, as
reported by the treating physician.

 Neuropsychiatric toxicity:

Composite endpoint defined as

 treatment discontinuation due to NPAEs (as defined above) or

 an event classified as neuropsychiatric by the treating physician (including psicosis,
depression, anxiety, cognitive disorder or other) or

 the new start of a psychoactive drug (including antidepressant, benzodiazepine,
antiepileptic, neuroleptic or other).



RESULTS:  
BASELINE CHARACTERISTICS

TOTAL POPULATION (N=7,854)

Characteristic
DTG group

(n=1,322, 16.8%)

EFV group

(n=1,542, 19.6%) 

OTHER group

(4,990, 63.5%)
p-value

Female gender, n (%) 223 (16.9) 230 (14.9) 1016 (20.4) <0.001

Age, years, median (IQR) 40 (31-49) 39 (32-46) 39 (31-47) 0.051

Non-Italian born, n (%) 556 (42.1) 289 (18.7) 1351 (27.1) <0.001

Risk Factor for HIV, n (%) <0.001

- Homosexual contacts 703 (53.7) 701 (45.9) 2293 (46.4)

- Heterosexual contacts 442 (33.4) 599 (38.8) 1948 (39.0)

- IDU 62 (4.7) 121 (7.9) 381 (7.7)

- Other/Unknown 102 (7.8) 107 (7.0) 322 (6.5)

AIDS diagnosis, n (%) 163 (12.3) 136 (8.8) 486 (9.7) 0.005

HCV Antibodies Positive, n (%) 69 (5.2) 151 (9.8) 416 (8.3) <0.001

CD4 count nadir, cells/mm3, median (IQR) 333 (129-526) 307 (213-399) 337 (191-480) <0.001

Baseline calendar year, median (IQR) 2016 (2016-2017) 2011 (2009-2012) 2014 (2012-2016) <0.001

Time from HIV diagnosis to ART, months, 

median (IQR)
1 (1-3) 11 (2-39) 3 (1-24) <0.001

Baseline CD4 cells count, cell/mm3, 

median (IQR)
349 (139-562) 324 (226-420) 351 (199-503) <0.001

Baseline  HIV-RNA, log10 copies/mL, 

median (IQR)
4.62 (4.10-5.24) 4.75 (4.23-5.14) 4.57 (4.00-5.04) <0.001

11th ITALIAN CONFERENCE ON AIDS AND ANTIVIRAL REASERCH 
Mondi et al, ICAR 2019



RESULTS: NPAEs LEADING TO TREATMENT 
DISCONTINUATION ACCORDING TO 

TREATMENT GROUP

11th ITALIAN CONFERENCE ON AIDS AND ANTIVIRAL REASERCH 

# Other-group included the following ART: TDF/FTC/RPV (6); ATV/r-based ART (3): TAF/FTC/EVG/C (2); RAL-based ART (2).
* Abnormal dreams reported only in EFV-group
** Other NPAEs includes: paresthesia, anosmia, paranoid ideation, allucinations and headeache (DTG group); allucinations (EFV-group) 
and hands shacking (other-group)

More than one event per 
person is possibile

Mondi et al, ICAR 2019



RESULTS: PROBABILITY OF 
NEUROPSYCHIATRIC TOXICITY

NEUROPSYCHIATRIC TOXICITYTREATMENT DISCONTINUATION FOR NPAES

Milano, 5-7 giugno 2019

Estimated probability of TD due to NPAEs (95% CI)

DTG-group EFV-group Other group

1-year 1.6% 
(0.9-2.4)

5.3 % 
(4.0-6.6)

0.3 % 
(0.1-0.4)

2-year 2.4 % 
(1.4-3.4)

6.9 % 
(5.4-8.5)

0.3 % 
(0.1-0.4)

3-year 2.4 % 
(1.4-3.4)

10.7 % 
(8.5-12.9)

0.3 % 
(0.1-0.4)

11th ITALIAN CONFERENCE ON AIDS AND ANTIVIRAL REASERCH 

Estimated probability of NPAEs (95% CI)

DTG-group EFV-group Other group

1-year 3.9% 
(2.8-5.1)

6.9 % 
(5.4-8.3)

2.7 % 
(2.2-3.2)

2-year 5.2%
(3.7-6.6)

8.5 % 
(6.8-10.2)

3.2 % 
(2.7-3.7)

3-year 5.2%
(3.7-6.6)

12.4 % 
(10.1-14.8)

4.1 % 
(3.5-4.7)

Median follow-up time: 16 months (IQR 6-33)



RESULTS: PREDICTORS OF TREATMENT 
DISCONTINUATION DUE TO NPAEs

Milano, 5-7 giugno 201911th ITALIAN CONFERENCE ON AIDS AND ANTIVIRAL REASERCH 

OVERALL PERIOD (2006-2018) SENSITIVITY ANALYSIS 2011-2018
HR (95% CI) p aRH* (95% CI) p HR (95% CI) p aRH* (95% CI) p

Gender 

Female versus Male 0.55 (0.31-0.99) 0.045 1.00 (0.36-2.78) 0.994

Calendar year of 

starting ART

per more recent 0.86 (0.81-0.91) <.001 1.06 (0.96-1.18) 0.254 0.82 (0.74-0.91) <.001 1.12 (0.92-1.36) 0.279

Nationality

Foreign vs Italian 0.56 (0.36-0.86) 0.008 0.51 (0.24-1.09) 0.081 0.56 (0.34-0.91) 0.020 0.39 (0.16-0.99) 0.046

Anchor drug

DTG 1.00 1.00 1.00 1.00

EFV 4.37 (2.75-6.93) <.001 6.84 (2.91-16.04) <.001 5.05 (3.14-8.12) <.001 6.01 (2.21-16.38) <.001

Other EACS 0.10 (0.05-0.20) <.001 0.10 (0.03- 0.31) <.001 0.09 (0.04-0.19) <.001 0.08 (0.03-0.28) <.001

STR

Yes versus no 1.56 (1.15-2.12) 0.005 1.15 (0.73-1.81) 0.545 1.66 (1.16-2.37) 0.006 1.51 (0.88-2.59) 0.137

* After adjusting for: gender, age, mode of HIV transmission, AIDS diagnosis (yes vs no), BMI, CD4 count nadir, NRTI backbone, highest level 
of education and employement



CONCLUSIONS:

 In this large observational study, the use of DTG-based first line regimens was
associated to a 2.5% risk of stopping DTG due to NPAEs by two years. Despite not
negligible, this estimated risk was one of the lowest reported for DTG in observational
settings.

 The risk of neuropsychiatric toxicity in patients on DTG-based first-line regimens is
significantly lower than that experienced by subjects taking EFV-based regimens but
higher than seen for people starting other recommended ART.

 The neuropsychiatric toxicity profile of DTG and EFV seems to be only partially
comparable. However, these findings should be interpreted cautiously due to the lack
of characterization of most EFV-related NPAEs, and the lack of assessment of
neurocognitive impairment and mood disorders.



Triple antiretroviral therapy: what future

New regimens with less drugs
Long acting regimens

….. But  Triple cART has a long history of 
success and will be part of therapy during a 
long period of individual HIV therapy course
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