Virologic effectiveness of ibalizumab clinical trial experience compared to real-world
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Background

» Heavily treatment experienced (HTE) people with HIV are individuals who require highly
tailored ART regimens with less common ARV combinations due to viral resistance,
tolerability, toxicity, or drug-drug interactions

« HTE individuals may have an increased risk of viral rebound, AIDS, and mortality

* Ibalizumab (IBA) is an 800mg intravenous (IV) infusion or IV push given every 2 weeks, in
addition to an optimized background regimen (OBR)

* IBA may be considered for individuals with ongoing detectable viremia and lacking sufficient
options to build a fully suppressive regimen

» The efficacy of IBA compared to other regimens is currently unknown because ethical
considerations prevented the inclusion of comparison arms in IBA clinical trials

o TMB-202: 48-week randomized dose-response trial amended to 24-week, 2008-2010
(Arm 1: n=59 on IBA 800mg every 2 weeks + OBR; Arm 2: n=54 on IBA 2000mg every
4 weeks + OBR)

o TMB-301/311: 24-week single arm trial with optional extension to 96 weeks, 2015-

2018 (n=40 on IBA 2000mg loading dose followed by IBA 800mg every 2 weeks + OBR)

o External controls can help interpret the results of clinical trials when randomization to a
control arm cannot be performed

Objective

To assess the virologic effectiveness of IBA-containing regimens

received by HTE individuals in clinical trials, compared to non-
IBA-containing regimens prescribed to HTE individuals in
routine clinical care in the OPERA® cohort

Methods

Clinical trial population (IBA regimen)

« Received IBA treatment corresponding to the FDA-approved dosing schedule
o TMB-202: Arm 1 only (IBA 800mg every 2 weeks + OBR)
o TMB-301/311: all

» Resistance profile available

* Viral load (VL) available at either week 24, 48, 60 and/or 96

External control population (non-IBA regimen)

« OPERA® cohort: prospectively captured, routine clinical data from electronic health records in
the US; ~14% of people with HIV in care in the United States

* Inclusion criteria (based on clinical trial inclusion)
o >18yearsold
Documented 3- or 4-class resistance
Switch to a new non-IBA containing regimen between 01Jan2008 and 31Dec2020
Last VL >1000 copies/mL (¢/mL) at switch
No pregnancy, AIDS-defining event, or cancer

o O O O

o Follow-up VL available

« Censoring events: (a) initiation of new anchor agent, (b) >45 days without ART, (c) lost to
follow-up, (d) death, or (e) study end (30Jun2022)

Outcomes
« Achievement of undetectability (first VL <50 ¢/mL) or suppression (first VL <200 ¢/mL)

 Loss of undetectability (first VL =50 ¢/mL) or suppression (first VL =200 ¢/mL), after their
respective achievement; undetectability or suppression assumed to be maintained in the
absence of VL

Analyses

 Standardized mortality rate (SMR)-weighting: external control (non-IBA) group is weighted to
look like the trial group (IBA)

o IBA group: weight =1
o Non-IBA group: weight derived from probability of receiving IBA based on baseline
characteristics (age, CD4 cell count, VL, overall susceptibility score to ARVs [Fig 1])

« Time to undetectability or suppression over first 24 weeks of follow-up
o Multiple imputation with chained equations for missing VL

o SMR-weighted Cox proportional hazards models with bootstrapped confidence
intervals (Cl)

« Time to loss of undetectability or suppression over all follow-up
o SMR-weighted Cox proportional hazards models

Results

Table 1. Study population and duration of follow-up

IBA Regimen in Trials Non-IBA Regimens in OPERA®

N 76 65
TMB-202, n (%) 45 (59) NA
TMB-301/311, n (%) 31 (41) NA

Weeks of follow-up, median (IQR)? 24 (24, 96) 138 (64, 237)

<24 weeks of follow-up, n (%) 41 (54) 8(12)

IBA, ibalizumab; |IQR, interquartile range; N, number; NA, not applicable
a TMB-202: 11 (24%) individuals had 48 weeks of follow-up; TMB-301/311: 24 (77%) individuals had extended follow-up >24 weeks

Figure 1. Distribution of baseline characteristics and balance between IBA-containing and non-
IBA-containing regimens before and after SMR-weighting?

IBA Unweighted SMR-weighted?
Regimen Non-IBA Regimen Non-IBA Regimen
(N=76) (N=65) (N=72) :
Age >55  26% 35% 30% A
0SSb >2  42% 59% 48% A
CD4 2150 31% 71% 35% A:
logVL>4  71% 57% 72% A

0O 01 02 03 04 05 06 07 08 009
Absolute Standardized Difference

IBA, ibalizumab; SMR, standardized mortality ratio; N, number; OSS, overall susceptibility score; VL, viral load

a Weight derived from the probability of receiving IBA based on baseline age, CD4 cell count, viral load, and overall susceptibility score
to specific antiretrovirals in their regimen

b The overall susceptibility score provides a measure of the number of potent antiretrovirals in the regimen, where the influence of each
IS scaled by relative resistance to that drug class. Antiretrovirals included in the derivation of the score are darunavir, dolutegravir,
emtricitabine, etravirine, lamivudine, tenofovir disoproxil fumarate, and tenofovir alafenamide.

Figure 2. Achievement of viral undetectability or suppression over the first 24 weeks of follow-up

N # events (%) HR (95% Cl)ab

Achievement of undetectability :
|
|

IBA 76 42 (55%) 1.98 (1.02, 3.69) @
|
Non-IBA 65 24 (37%) Reference O
|
|
Achievement of suppression :
IBA 76 49 (64%) 1.28 (0.82, 2.06) -I-O—
|
Non-IBA 65 33 (51%) Reference Q
|
|
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Cl, confidence interval; HR, hazard ratio; IBA, ibalizumab; SMR, standardized mortality ratio; N, number

a Weight derived from the probability of receiving IBA based on baseline age, CD4 cell count, viral load, and overall susceptibility score
to specific antiretrovirals in their regimen

b SMR-weighted Cox proportional hazards models; bootstrapped confidence intervals; missing viral loads imputed with multiple
imputation with chained equations
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Figure 3. Loss of virologic control among individuals who had previously achieved control over
the entire follow-up

N # events (%) HR (95% Cl)ab
Loss of undetectability :
IBA 44 2 (5%) Reference ’
l
Non-IBA 45 32 (71%) 16.08 (3.99, 64.78) : 0
l
l
Loss of suppression :
IBA 50 1 (2%) Reference Q
l
Non-IBA 55 24 (44%) 18.36(2.48, 135.68) : e,
l
!
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Hazard Ratio
Cl, confidence interval; HR, hazard ratio; IBA, ibalizumab; SMR, standardized mortality ratio; N, number
a Weight derived from the probability of receiving IBA based on baseline age, CD4 cell count, viral load, and a measure of susceptibility
to specific antiretrovirals in their regimen
b SMR-weighted Cox proportional hazards models

Figure 4. SMR-weighted? cumulative probability of maintaining a viral load <50 copies/mLP
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IBA, ibalizumab; SMR, standardized mortality ratio

@ Weight derived from the probability of receiving IBA based on baseline age, CD4 cell count, viral load, and overall susceptibility score
to specific antiretrovirals in their regimen

b The first 96 weeks after achieving suppression are presented

Figure 5. SMR-weighted? cumulative probability of maintaining a viral load <200 copies/mLP
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IBA, ibalizumab; SMR, standardized mortality ratio

a Weight derived from the probability of receiving IBA based on baseline age, CD4 cell count, viral load, and overall susceptibility score
to specific antiretrovirals in their regimen

b The first 96 weeks after achieving suppression are presented

Discussion

 This is the first study comparing IBA-containing regimens in clinical
trials to non-IBA-containing regimens in routine care

o 76 trial participants on IBA were compared to 65 HTE individuals
on non-IBA regimens in OPERA® (external control) [Table 1]

« While trial participants had more severe disease than non-IBA controls
[Fig 1], IBA was associated with favorable virologic outcomes:

o Covariate balance was achieved with SMR-weighting [Fig 1]

o At 24 weeks, a statistically significant doubling of the likelihood
of viral undetectability was observed with IBA compared to non-
IBA regimen (HR: 1.98, 95% Cl: 1.02, 3.69) [Fig 2]

o Achievement of viral suppression was also more likely but did not
reach statistical significance [Fig 2]

o Once achieved, undetectability was maintained through the end
of follow-up by 95% of those on IBA and 27% of those on non-
IBA regimens [Fig 3]

o The likelihood of losing undetectability or suppression was 16 to
18 times higher for on non-IBA regimens compared to IBA;
confidence intervals were wide but statistically significant [Fig 3]

* Limitations
o Small sample size [Table 1]

o Limited duration of follow-up in the trials (median 24 weeks)
compared to the OPERA® cohort (median 138 weeks) [Table 1]

o Covariates available from the trials were limited; residual
confounding cannot be ruled out

o IBA infusions every 2 weeks created more opportunities for
iInteraction with healthcare providers than oral regimens

o More variability in the timing of VL monitoring in routine care

« Ongoing viremia increases the risk of treatment failure, comorbidity,
death, and HIV transmission

o For HTE individuals, receiving IBA every 2 weeks has the potential
for important clinical and public health benefits, given the higher
likelihood of achieving and maintaining undetectability.

Key Findings

* Use of IBA in trials was associated with
favorable virologic outcomes compared to non-
IBA regimens in routine care among HTE
individuals

o Shorter time to virologic undetectability

o Longer durability of undetectability and
suppression

With more individuals achieving and
maintaining undetectability, IBA could have
important clinical and public health benefits for
HTE individuals
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