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OBJETIVE To assess the impact of low CD4 cell counts or high HIV-RNA viral load on the efficacy of currently preferred ART regimens for HIV-1-infected naive adults.

MATERIALS AND METHODS

* We performed a systematic literature review and meta-analysis limited to articles published from JAN/2006 to SEP/2021 with no language restrictions, following the PRISMA statement to report our findings. The protocol of the study is available at

https://osf.io/s7ahx. We selected first-line ART recommended in the leading guidelines (US DHHS, IAS-USA, EACS and GeSIDA) for the year 2021. We included randomized, controlled, clinical trials of naive adult patients with a follow-up

of at least 48 weeks which provided subgroup analysis by CD4 cell count (<200 vs. =200 cell/uL) or HIV-viral load (<100.000 vs. 2100.000 cop/mL) and information on treatment response in at least one of the two subgroups to be analysed.

* We analyzed the primary outcome of efficacy for every arm of included studies (by CD4 cell count and VL subgroups), as the proportion of participants with an undetectable VL at 48 weeks by intent-to-treat analysis, as defined in each trial (time
to virologic failure or snapshot algorithms). We also analyzed as secondary outcomes: the proportion of participants with undetectable VL at 96 weeks and the proportion of participants with undetectable VL at 48 weeks by baseline VL >500.000

copies/mL vs. <500.000 copies/mL.

* This metanalysis is focus on whether there was an increased risk of failure in particular subgroups. To test that hypothesis, for each study arm, we calculated the ratio of the odd of treatment failure at 48/96 weeks of the subgroup of

patients with CD4 <200 cells/pL (or >100.000 cop/mL) to the odd of the same outcome in the subgroup of patients with CD4 =200 cells/pL (or £100.000 cop/mL). Across studies ORs were pooled using a random effects model.

 We explored different sources of heterogeneity by fitting meta-regression models and subgroup analysis to explore the following characteristics: year of publication, type of integrase inhibitor or NRTI included in ART. The likelihood of

publication bias was evaluated through funnel plots and statistical tests for ‘small study effects’ (Egger’s test and Peter’s test).

RESULTS

* We identified a total of 1223 articles of which we finally selected 23, corresponding to 12 RCT: 17 ART arms (6597 participants) for CD4 cell and 18 ART arms (6845 participants) for VL subgroups, respectively.

 Patients with <200 CD4 cell or VL >100.000 copies showed an increased odds of treatment failure at 48w: OR 1.94 (95% CI: 1.45-2.61; prediction interval 0.74-5.1) and OR 1.74 (95%CI: 1.28-2.36; prediction interval 0.54-5.55) (Panel A),

respectively. This effect was fairly homogeneous across all study arms, even in the subgroup with >500.000 cop/mL (Panel B).
* The OR for treatment failure remained significantly higher at 96W: OR 1.46 and OR 1.54 for CD4 cell <200 cell/mL and VL >100.000 cop/mL subgroups, respectively (Panel B)

* We did not identify significant heterogeneity at 48W regarding INSTI, NRTI backbone, quality of subgroup analysis, or studies' year of publication. Significant heterogeneity was detected at 96w for the NRTI backbone in the CD4 cell subgroup
and for the INSTI in the VL subgroup.

Panel A Panel B
Pooled estimate of antiretroviral treatment failure rate by CD4 cell subgroups at 48 weeks Pooled estimate of antiretroviral treatment failure rate by CD4 cell subgroups at 96W
CD4 <200  CD4 =200
Study Failure/Total Failure/Total OR [95% CI] % Weight
CD4 <200 CD4 = 200 |
Study Failure/Total  Failure/Total OR [95% CI] % Weight FLAMINGO (DTG/ABC/3TC or DTG +TDF/FTC), 2015 5/23 43/219 h | 1.14 [0.40, 3.23] 6.58
ONCEMRK (RAL 1200 mg QD+TDF/FTC), 2018 13/62 36/420 — — 2.83[1.40, 5.70] 9.33
STARTMRK (RAL 400 mg BID+TDF/FTC), 2009 14/120 8/143 2.23[0.90, 5.51] 5.74 ONCEMRK (RAL 400 mg BID+TDF/FTC), 2018 6/30 16/205 : ] 2.95[1.05, 8.27] 6.69
QDMRK (RAL 400 mg BID+TDF/FTC), 2011 19/99 24/286 —Hl— 2.59[1.35, 4.98] 7.75 GS-US-380-1489 (BIC/TAF/FTC), 2019 8/36 30/278 : B 2.36 [0.99, 5.65] 7.86
SINGLE (DTG 50 mg+ ABC/ 3TC), 2013 12/57 38/357 - 2 24 [ 1.09, 4.60] 7.16 GS-US-380-1489 (DTG/ABC/3TC), 2019 6/32 26/283 : I 2.28[0.86, 6.05] 7.07
GS-US-380- CITAF/FTC / / 8110. . .
SPRING-2 (DTG 50 mg + ABC/ 3TC or TDF/ FTC), 2013 12/55 38/356 :i 234113, 481]  7.13 o 38 222 1:‘;;0(?[')T;A:AFFT/F;’ 02)01;;19 z/:j :Z’/Zf . ol g:; {2 zg ?22 Zii
-US-380 — + , i : .09, 1. :
FLAMINGO (DTG+ABC/3TC or DTG +TDF/FTC), 2014 2/23 23/219 u i 0.81[0.18, 3.69] 2.92 ADVANCE (DTG+TDF/FTC), 2020 30/115 46/236 1 1.46 [0.86, 2.47] 10.96
|
GS-US-380-1489 (BIC/TAF/FTC), 2017 6/36 17/278 - 3.07 [1.12, 8.38] 510 GEMINI-1 and GEMINI-2 ( DTG+3TC), 2020 20/63 80/653  — 3.33[1.87, 595]  10.45
| GEMINI-1 and GEMINI-2 (DTG+TDF/ 3TC), 2020 7/55 68/662 B 1.27 [0.55, 2.93] 8.19
GS-US-380-1489 (DTG/ABC/3TC), 2017 6/32 17/283 | L 3.61[1.31, 9.95] 5.04 NAMSAL (DTG+TDF/ 3TC), 2020 23/97 58/213 u : 0.83[0.48, 1.45] 10.67
GS-US-380 —-1490 (BIC/TAF/FTC), 2017 2/44 33/276 < i | 0.35[0.08, 1.52] 3.07 overall * 1.46 [1.01, 2.11]
GS-US-380 -1490 (DTG+TAF/FTC), 2017 0/34 23/291 <= | 0.1710.01, 2.79] 1.01 Predicted interval | (0.45, 4.77)
PR _ o _ |
ONCEMRK (RAL 1200 mg QD+TDF/FTC), 2017 10/67 19/434 - 3.83[1.70, 8.65]  6.40 Heterogeneity: «= 0.25, I = 62.94%, H* = 2.70 . | | |
| Randome-effects DerSimonian-Laird model 0.1 0.4 1.0 30 10.0
ONCEMRK (RAL 400 mg BID+TDF/FTC), 2017 4/33 12/218 |. 2.37[0.72, 7.83] 4.09 ' ' ' ' '
GEMINI-1 and GEMINI-2 ( DTG+3TC), 2018 13/63 48/653 | ] 3.28[1.66, 6.45]  7.53
GEMINI-1 and GEMINI-2 (DTG+TDF/3TC), 2018 4/55 44/662 | 1.10[0.38, 3.19] 477 Pooled estimate of antiretroviral treatment failure rate by viral load at 96W
ADVANCE (DTG+TAF/FTC), 2019 16/102 41/249 | 0.94[0.50, 1.77] 7.95 cop > 100,000  cop < 100,000
S ilure/ ilure/ OR [95% C % Wei
ADVANCE (DTG+TDF/FTC), 2019 16/115 37/236 | 0.87[0.46, 1.64]  7.91 udy ralure/Total  Fallure/Totdl . RIOO% N % Weight
NAMSAL (DTG+TDF/ 3TC), 2019 35/97 44/913 h 217[1.28, 3.69] 8.88 SPRING-2 (DTG 50 mg+ ABC/ 3TC or TDF/ FTC), 2013 25/114 54/297 _.Jl_ 1.26[0.74, 2.15]  8.28
SPRING-2 (RAL 400 BID+ABC/ 3TC or TDF/ FTC), 2013 43/116 54/295 — 2.63[1.63, 424] 933
Overall <o 1.94 [1.45, 2.61] FLAMINGO (DTG/ABC/3TC or DTG +TDF/FTC), 2015 11/61 37/181 ——+ 0.86[0.41, 1.81]  5.31
Predicted interval | (0.74, 5.10) SINGLE (DTG 50 mg+ TDF/ 3TC), 2015 39/134 43/280 Jl—.— 2.26[1.38, 3.71]  9.01
| | ONCEMRK (RAL 1200 mg QD+TDF/FTC), 2018 21/137 28/345 — 2.05[1.12, 3.75]  7.09
Heterogeneity: t* = 0.18, 1> = 51.58%,H* = 2.07 | ONCEMRK (RAL 400 mg BID+TDF/FTC), 2018 12/70 10/165 . 321[1.31, 7.82]  4.04
Random-effects DerSimonian-Laird model 0'1 0'5 10 2'0 4'0 10‘ 0 GS-US-380-1489 (BIC/TAF/FTC), 2019 10/53 28/261 :l 1.94[0.88, 427]  4.86
' ' ' ' ' ' GS-US-380-1489 (DTG/ABC/3TC), 2019 8/50 24/265 . 1.91[0.81, 454]  4.24
GS-US-380-1490 (BIC/TAF/FTC), 2019 12/66 39/254 — - 1.23[0.60, 2.50]  5.67
GS-US-380-1490 (DTG+TAF/FTC), 2019 7/54 37/271 n : 0.94[0.40, 2.24]  4.23
ADVANCE (DTG+TAF/FTC), 2020 14/77 61/274 —l— 0.78[0.41, 1.48]  6.51
- " . : : ADVANCE (DTG+TDF/FTC), 2020 17/71 59/280 —lH— 1.18[0.64, 2.18]  6.92
Pooled estimate of antiretroviral treatment failure rate by viral load at 48W SENINLA ard GEMINLD ( DTGA3TG), 2026 S o - 211097 213 a7e
cop > 100,000 cop = 100,000 GEMINI-1 and GEMINI-2 (DTG+TDF/ 3TC), 2020 21/153 54/564 —— 1.50[0.88, 2.58] 8.16
Study Failure/Total Failure/Total OR [95% CI] % Weight NAMSAL (DTG+TDF/ 3TC), 2020 61/207 20/103 _I._ 1.73[0.98, 3.07]  7.60
STARTMRK (RAL 400 mg BID+TDF/FTC), 2009 13/143 9/120 m- 123[051, 2.99] 514 Overall * 154 11:26, 189
g ’ | ' R ' Predicted interval B — (0.89, 2.66)
QDMRK (RAL 400 mg BID+TDF/FTC), 2011 24/152 19/234 [] 212[1.12, 4.03] 6.46 Heterogensity: 2= 0.05, 2= 34.61%, H2= 1.53 :
SINGLE (DTG 50 mg+ TDF/ 3TC), 2013 23/134 27/280 + 1.94[1.07, 3.54] 6.69 Random-effects DerSimonian-Laird model 0305 10 20 40 80 200
SPRING-2 (DTG 50 mg + ABC/ 3TC or TDF/ FTC), 2013 20/114 30/297 _._ 1.89[1.03, 3.49] 6.61
SPRING-2 (RAL 400 BID +ABC/ 3TC or TDF/ FTC), 2013 29/116 31/295 —l— 2.84[1.62, 4.98] 691 Pooled estimate of antiretroviral treatment failure rate by viral load at 48W
FLAMINGO (DTG/ABC/3TC or DTG +TDF/FTC), 2014 4/61 21/181 < : 0.53[0.18, 1.62] 414 cop > 500,000  cop = 500,000
Stud Failure/Total Failure/Total OR [95% ClI % Weigh
ARIA (DTG/ABC/3TC), 2017 14/69 31/179 - 1.22[0.60, 2.45] 6.1 udy allurefTota allureftota i 95% oiont
ONCEMRK (RAL 400 mg BID+TDF/FTC), 2017 6/14 25/252 | m > 6.81[2.19, 21.21]  15.85
GS-US-380-1483 (DTG/ABC/3TC), 2017 5/50 16/265 .1 1.73[0.60, 4.96]  4.38 GEMINI-1 and GEMINI-2 ( DTG+3TC), 2018 2/13 59/703 < = 1.98[0.43, 9.17] 9.60
GS-US-380-1490 (BIC/TAF/FTC), 2017 9/66 25/254 L 1.45[0.64, 3.27] 5.50 GEMINI-1 and GEMINI-2 (DTG+TDF/ 3TC), 2018 3/15 45/702 0 3.65[0.99, 13.40]  12.70
GS-US-380-1490 (DTG+TAF/FTC), 2017 3/54 13/271 O : 1.17[0.32, 4.24]  3.48 NAMSAL (DTG+TDF/ 3TC), 2019 31/93 48/217 — 176[1.03, 3.01]  41.92
ONCEMRK (RAL 1200 mg QD+TDF/FTC), 2017 19/143 10/358 | N 5.33[2.41, 11.78]  5.62 Overall , 2.73[1.65, 4.53]
ONCEMRK (RAL 400 mg BID+TDF/FTC), 2017 12/74 4177 | B—— 8.37[260, 26.92] 3.91 Predicted interval : (0-80, 9.37)
GEMINI-1 and GEMINI-2 ( DTG+3TC), 2018 11/140 50/576 i 0.90[045, 1.77] 6.23 Feterogenelty: = 0.08, I7 = 24.48%, 17 = 1.92 r e
Random-effects DerSimonian-Laird model 05 10 20 40 80 200
GEMINI-1 and GEMINI-2 (DTG+TDF/ 3TC), 2018 15/153 33/564 . 1.75[0.92, 3.31] 6.47
ADVANCE (DTG+TAF/FTC), 2019 10/77 47/274 L] : 0.720.35, 1.50] 5.93
ADVANCE (DTG"‘TDF/FTC), 2019 8/71 45/280 < . | 066 [030, 148] 557 Funnel plots to assess publication bias among studies evaluating the_anﬁretroviral failure rates in paﬁen_ts with
CD4 cell counts <200 vs. 2200/uL at A) 48 weeks and B) 96 weeks or viral load >100,000 vs. 100,000 copies/mL
NAMSAL (DTG+TDF/ 3TC), 2019 70/207 9/103 | ] 5.34[2.54, 11.21]  5.89 Qe B Shes. .
Overall <> 1.74[1.28, 2.36] .l o
. . | )
Predicted interval (0.54,5.55) .
| 7 3 ol
Heterogeneity: t2= 0.28, 1= 64.70%, H?= 2.83 | |
| T T T T | 1 . : . el ‘ : ‘ . . . g . . .
R andom-effects DerSimonianL aird model 0508 10 29 40 80 200 P S : We did not detect significant publication bias
[od D

Log odds-atio

CONCLUSIONS

Low CD4 cell counts and high VL are associated with poorer ART outcomes in treatment naive patients. At 48w, this effect does not seem related to the individual drugs comprising the

ART regimen though more information is needed given the high uncertainty of the estimations.

*As these factors are not modifiable in treatment-naive patients, comparative RCTs should determine the best ART in patients with severe immunosuppression or high VL.


https://osf.io/s7ahx
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