Emulation of an RCT of dolutegravir vs. boosted-darunavir in advanced ART-naive
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BACKGRO

Second generation integrase transcriptase
inhibitors (INSTIs) currently represent the most
highly recommended option for first-line ART
HIV-infected individuals with advanced disease
(e.g. CD4 count <200 cells/mm?3 or AIDS), are
typically underrepresented or excluded from
randomized controlled trials (RCTs)

As a consequence, superiority of INSTIs-based
regimens to boosted-Pl regimens in the specific
target population of people with advanced HIV
disease, has not been demonstrated

A single RCT is now ongoing comparing B/F/TAF
to DRV/c/F/TAF in people with advanced HIV
disease but first results are expected in late 2021
(the LAPTOP trial
https://clinicaltrials.gov/ct2/show/NCT03696160)
Novel statistical methods exist that allow the
use of observational data to emulate RCTs when
randomized comparisons are missing

METHODS

We included ART-naive patients with CD4 count
<200 cellssrmm3 or AIDS diagnosis in the Icona
Foundation Cohort between 2014-2018 who
started a dolutegravir [DTG] or boosted-darunavir
[DRV/b (ritonavir or cobicistat)] based ART
Outcome definition: A composite endpoint
(death, AIDS, serious non-AIDS events - SNAE
- viral failure >200 copies/mL, anchor drug
discontinuation not due to simplification and
not followed by a restart of a drug in the same
class)

Date of viral failure was estimated at the time of
the first of 2 consecutive values >200 copies/mL
We estimated the effect of the difference in risk
between the two strategies using a marginal
structural model.

We accounted for differences in prognostic
factors measured at time of ART initiation (time-
fixed). We also accounted for differences in
censoring by these same prognostic factors, and
time-varying CD4, HIV-RNA and ALT.

In the main analysis estimates were adjusted for
the presence of any AIDS/SNAE at baseline
(Model-1), while in an alternative analysis this
covariate was replaced by one indicating the
presence at baseline of a diagnosis of cancer or
of toxoplasma encephalitis (Model-2)

Tab. 1 and 2 Main characteristics of 1,097 pts enrolled

and 2).

+ Overall 1097 ART-naive patients Regimen started Regimen started
(DTG=700; DRV/b=397) were Characteristics DRV/b DTG p-value Characteristics DRV/b DTG p-value
included. N= 397 N= 700 N= 397 N= 700

3 L. Age year, median (IQR) 44 (36, 52) 44 (36, 53) 0.827 Site geographical position, n (%)
All characteristics Were  Femalegender 90 (22.7%) 141 (20.1%) 0324 154 (38.8%) 386 (55.1%)  <0.001
HIV Transmission, n (%) 0224 Center 163 (41.1%) 272 (38.9%)
Comparable between the . two DU 19 (4.8%) 37 (5.3%) South 80 (20.2%) 42 (6.0%)
groups, except for higher wsm 129 (32.5%) 269 (38.4%)
proponion of HCV-Ab poSi“ve in Heterosexual 213 (53.7%) 337 (48.1%) NRTI backbone, n(%)
n . Other/Unknown 36 (9.1%) 57 (8.1%) Emtricitabine 366 (92.2%) 452(64.6%) <001
DTG, higher proportion  of ot alian nationality, n (%) 119 (30.0%) 204 (29.1%) 0772 Lamivudine 31(7.8%) 248 (35.4%)  <.001
previous AIDS in DRV/r, median  HCV-Abpositive, n (%) 14.(2.5%) 6I(E5%)] (i 244 (61.5%) 262 (37.4%) <001
y ' : Calendar year of baseline, median (IQR) 2016 (2014,2018) 2017 (2016,2018)  <.001 123(31.0%) 190 (27.1%)  0.76
viral load higher in DRV/r and  foiiow-uptime, months, median (1QR) 11(2,30) 11 (2,25 0.025 Abacavir 30(7.6%) 248 (35.4%)  <.001
median ear of i i i ART starting, 7
¢ i Y DTG. High months, median (IQR) 10 1o 0.700 Boost, n (%)
more recent in . Higher  aips diagnosis, n (%) 159 (40.1%) 234 (33.4%) 0.028 Ritonavir 265 (64.2%) 0 (0.0%)
! Viral load, log,, copies/mL, median (IQR) 5.37 (4.74,5.77) 5.11(4.53, 5.61) 0.016 Cobicistat 142 (358%) 0 (0.0%)
proponlon of pts used TDF and CD4 count, cells/mmc, median (IQR) 75 (29, 136) 76 (29, 140) 0.491 obicista ¢ ) « )
FTC as NRTI backbone (Tab. 1  cpacount<=200cellsimme,n (%) 362 (95.5%) 644 (95.5%) 0979 STR 38(9.6%) 194 (27.7%) <001
CD8 count, cells/mmc, median (IQR) 559 (343, 870) 578 (347, 931) 0.713

+ 103 (15%) patients receiving DTG and 120 (30%) receiving DRV/b experienced the composite endpoint (Tab 4).
* Main reasons for stopping therapy are reported in fig. 2, the most prevalent cause was toxicity both for DRV and DTG

Tab. 3 Main infectious and non-infectious (SNAE)

comorbidities at baseline

Tab. 4 Absolute number of patients who experienced the
composite end-point (by different events)

RV/b DTG
Patients with baseline comorbidities by regimen (N=397) (N=700)
started AIDS N (% enrolled) 31 (8%) 31 (4%)
Characteristics DRV/b DTG Total Death N (% enrolled) 11 (3%) 12 (2%)
N=174 N=279 N=453 SNAE N (% enrolled) 13 (3%) 11 (2%)
- (/ o ossny s (e 0 (1265 Discontinuation N (% enrolled) 40 (10%) 31 (4%)
lefining event, n (%)" " (75.9% " (71%) " (72.8% VF N (% enrolled) 25 (6%) 18 (3%)
Non-AIDS defining event, n (%)* 42* (24.1%) 81* (29%) 123* (27.2%)
_cw 33 (19%) 50 (18%) 83 (18.3%) Total events N (% enrolled) 120 (30%) 103 (15%)
- Cancer 6 (3.4%) 17 (6%) 23 (4.2%)
- CKD 0 6(2.1%) 6 (1.3%) ) R
- Severe infections 1(0.6%) 8 (2.9%) 9 (2.0%) Fig. 2 Reasons for stopping boosted-DRV or DTG
- Other 2(1.1%) 0 2(0.4%) DRV/b (n=40) DTG (n=31)
AIDS and non-AIDS events (27in DRV/b and 36 in DTG arm as SNAEs pirt A
other; 15% efficacy; other; efficacy;
10% 26% 12.9%

Fig. 1 Proportion of different events among total events
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Fig. 3 Unweighted and weighted
Kaplan-Meier curves by anchor drug
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« Patients who initiated DTG were at lower risk of experiencing the composite endpoint compared to
those who started DRV/b both in model | and model II.
« Calendar year of starting cART was a key factor but results were consistent across periods of initiation.

Tab. 5 HR ratio of the estimated causal effect from fitting a weighted Cox
regression model -1 and -1l

model -1 Unadjusted and adjusted relative hazards of treatment failuren %' """ Unadjusted and adjusted relative hazards of treatment failuren
Unadjusted RH (95% Cl) p-value Adjusted” RH (95% Cl) p-value Unadjusted RH (95% CI) p-value Adjusted’ RH (95% Cl) p-value

All years All years

DRV/b 1.00 DRV/b X

DTG 050(039,0.66) <001  0.60(0.40,091) 0015 DTG 050 (039, 0.66) <001  0.56(0.37,084)  0.005
Stratified by calendar period of cART initiation Stratified by calendar period of cART initiation

2014-2015 2014-2015

DRV/b 1.00 1.00 DRV/b

DTG 028(0.14,0.56) <001  0.40(0.16,101) 0053 DTG 0.28(0.14, 0.56) <001  039(016,094) 0037

2016-2017 2016-2017

DRV/b DRV/b 1.00 ¥

DTG 0.59 (0.38, 0.90) 0.015 0.71(0.39, 1.26) 0.239 DTG 0.59 (0.38, 0.90) 0015  0.67(0.37, 1.21) 0.180

2018-2019 2018-2019

DRV/b 1.00 1.00 DRV/b 1.00

D16 064(033,123) 0181  059(027,131) 0198  DIG 064 (033,1.23) 0181  050(022,1.11)  0.087

and death

“adjusted for age, gender, mode of HIV transmission, nationality, calendar
year of starting ART, AIDS/SNAE at baseline, time from HIV diagnosis,
NRTI used, and current ALT, CD4 and HIV-RNA values

“newly developed AIDS and SNAE events, viral failure>200 copies/mL,
stop of DRV/DTG without starting a drug within the same class of anchor

“adjusted for age, gender, mode of HIV transmission, nationality, calendar
year of starting ART, cancer and Toxoplasma encephalitis at baseline,
time from HIV diagnosis, NRTI used, and current ALT, CD4 and HIV-RNA
values

“newly developed AIDS and SNAE events, viral failure>200 copies/mL, stop
of DRV/DTG without starting a drug within the same class of anchor and
death

LIMITATIONS

* Reason for discontinuations are those reported as the main reason for stopping the
anchor drug by treating clinicians and these can be misreported/highly subjective

« Discontinuations due to patients’ choice and those not reported were counted as
events as potentially linked to issues related to intolerance/toxicity

* In contrast, those reported as simplifications/change in formulation/participation in
RCT were not counted as events

« The difference in risks shown can be interpreted as causal under the assumptions of a
correctly specified model and no unmeasured confounding

« Patients’ adherence to treatment and other unreported symptoms which can affect
initial therapy choice are potential unaccounted sources of unmeasured confounding

CONCLUSIONS

* Under the assumptions of no unmeasured confounding and
correct model specification, our results suggests that a RCT
conducted in a comparable target population is likely to show a
40% reduction in risk of treatment failure in people initiating DTG
vs. DRV/b based therapies

» Calendar year was a potential effect-modifier with some evidence
that this difference in risk was attenuated in people initiating the
two strategies in more recent years, in which people starting DTG
had a significant worse prognosis at baseline

» Discontinuation of DTG/DRVb was the most incident outcome but
results did not seem to be triggered by a specific component of the
composite endpoint used

» Asimilar RCT should be conducted to exclude with more certainty
that confounding has not played a role and better inform treatment
guidelines for the important subset of PLWH with advanced
disease who are about to start their first-line cART

ICONA Foundation is supported by unrestricted grants from Gilead Sciences,
Janssen, MSD and ViiV Healthcare

ACKNOWLEDGMENTS

Icona Fundation Study Group

BOARD OF DIRECTORS: A d'Arminio Monforte (President), A Antinori (Vice-President), M Andreoni, A Castagna, F Castelli, R Cauda, G
Di Perri, M Gall, R lardino, G Ippolito, A Lazzarin, GC Marchetti, G Rezza, F von Schioesser, P Viale.

SCIENTIFIC SECRETARY: A d'Arminio Monforte, A Antinori, A Castagna, F Ceccherini-Silberstein, A Cozzi-Lepri, E Girardi, A Gori, S Lo
Caputo, F Maggiolo, C Mussini, M Pucti, CF Perno. STEERING COMMITTEE: A Antinori, F Bai, A Bandera, S Bonora, M Borderi, A
Calcagno, MR C: i, A Castagna, F Ceccherini-Silberstein, S Cicalini, A Cingolani, P Cinque, A Cozzi-Lepri, A d'Arminio Monforte,
ADi Biagio, R Gagliardini, E Girardi, N Gianotti, A Gori, G Guaraldi, G Lapadula, M Lichtner, A Lai, S Lo Caputo, G Madeddu, F Maggiolo,
G Marchetti, E Merlini, C Mussini, S Nozza, CF Pemo, S Piconi, C Pinnetti, M Puoti, E Quiros Roldan, R Rossotti, S Rusconi, MM
Santoro, A Saracino, L Sarmati, V' Spagnuolo, V Svicher, L Taramasso. STATISTICAL AND MONITORING TEAM: A Cozzi-Lepri, | Fanti,
L Galli, P Lorenzini, A Rodano’, M Macchia, A Tavell. COMMUNITY ADVISORY BOARD: A Bove, A Camposeragna, M Errico, M
Manfredini, A Perziano, V Calvino.BIOLOGICAL BANK INMI: F Carletti, S Carrara, A Di Caro, S Graziano, F Petroni, G Prota, S Truffa.
PARTICIPATING PHYSICIANS AND CENTERS: ltaly A Giacometti, A Costantini, V Barocci (Ancona); G Angarano, L Monno, E Milano
(Bari); F Maggiolo, C Suardi (Bergamo); P Viale, V Donati, G Verucchi (Bologna); F Castelnuovo, C Minardi, E Quiros Roldan (Brescia);
B Menzaghi, C Abeli (Busto Arsizio); L Chessa, F Pes (Cagliarti); B Cacopardo, B Celesia (Catania); J Vecchiet, K Falasca (Chieti); A
Pan, S Lorenzotti (Cremona); L Sighinolfi, D Segala (Ferrara); P Blanc, F Vichi (Firenze); G Cassola, M Bassetti, A Alessandrini, N
Bobbio, G Mazzarello (Genova); M Lichtner, L Fondaco, (Latina); P Bonfanti, C Molteni (Lecco); A Chiodera, P Milini (Macerata); G
Nunnari, G Pellicand (Messina); A d'Arminio Monforte, M Galli, A Lazzarin, G Rizzardini, M Puoti, A Castagna, ES Cannizzo, MC Moioli, R
Piolini, D Bernacchia, A Poli, C Tincati, (Milano); C Mussini, C Puzzolante (Modena); C Migliorino, G Lapadula (Monza); V Sangiovanni, G
Borgia, V/ Esposito, G Di Flumeri, | Gentile, V Rizzo (Napoli); AM Cattelan, S Marinello (Padova); A Cascio, M Trizzino (Palermo); D
Francisci, E Schiaroli (Perugia); G Parruti, F Sozio (Pescara); C Lazzaretti, R Corsini (Reggio Emilia); M Andreoni, A Antinori, R Cauda, A
Cristaudo, V Vullo, R Acinapura, S Lamonica, M Capozzi, A Mondi, A Cingolani, M Rivano Capparuccia, G laiani, A Latini, G Onnelli, MM
Plazzi, G De Girolamo, A Vergori (Roma); M Cecchetto, F Viviani (Rovigo); G Madeddu, A De Vito(Sassari); B Rossetti, F Montagnani
(Siena); A Franco, R Fontana Del Vecchio (Siracusa); C Di Giuli (Terni); P Caramello, G Di Perri, S Bonora, GC Orofino, M Sciandra
(Torino); A Londero (Udine); V Manfrin, G Battagin (Vicenza); G Starnini, A lalungo (Viterbo).

AUTHOR CO T INFORMATION

andrea.antinori@inmi.it




