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Abstract
Background: Tipranavir/ritonavir (TPV/r) demonstrated potent activity and
superiority to comparator ritonavir-boosted protease inhibitors (CPI/r) in HTE
HIV+ patients at Weeks 24 and 48 of the RESIST studies. We present the
RESIST Week 96 treatment and virologic responses to TPV/r and CPI/r. 

Methods: Patients were ≥3-class ARV experienced (≥2 PI-based ARV
regimens) and had ≥1 primary PI mutation. Patients were randomized to TPV/r
(500/200 mg) or CPI/r plus optimized background regimen (OBR). Treatment
response (TR) rates, time to treatment failure (TTF), and virologic response
rates <400 and <50 copies RNA/mL were determined. 

Results: 1483 patients randomized: 746 to TPV/r; 737 to CPI/r. 21% took
enfuvirtide (ENF). At Week 96, treatment response (VL reduction ≥1 log10) was
26.7% in TPV/r arm and 10.4% in CPI/r (weighted difference 15.1%; 
95% CI 11.3% to 19.0%, P<0.0001) (ITT-NCF). Proportion of patients achieving
VL <400 copies/mL was 26.9% in TPV/r and 10.7% in CPI/r (P<0.0001); 
VL <50 copies/mL was 20.4% (TPV/r), 9.0% (CPI/r) (P<0.0005). In ENF
recipients, proportions of patients with VL <400 and <50 copies/mL for 
TPV/r were 38.2%, and 28.8% vs. 14.8% and 13.3% for CPI/r (P<0.0002).
Median TTF was 115 days in TPV/r and 0 days in CPI/r (P<0.0001). 

Conclusions: These results confirm the durable superiority of TPV/r vs. CPI/r
regimens in HTE patients. TPV/r + OBR was significantly better than CPI/r in
achieving Week 96 treatment and virologic responses and delaying treatment
failure. Combining TPV/r with another active agent resulted in a greater rate of
virologic response in this population. 

Note: Figures in the poster have been updated since submission of
abstract.

Introduction
Tipranavir (TPV, Aptivus®) is a protease inhibitor (PI) with potent activity against
multiple PI-resistant HIV-1. It is approved for use in treatment experienced
patients. TPV/r is effective and well tolerated in PI-experienced patients [1-6]. 

RESIST 1 and 2 are randomized, ongoing, open label, comparative Phase III
studies of TPV/r (500/200 mg BID) [3-6]. RESIST 1 took place in N America and
Australia; RESIST 2 was conducted in Europe and Latin America. 

The RESIST studies enrolled triple antiretroviral (ARV) class experienced
patients, who were followed for at least 96 weeks. Patients were randomized to
receive an optimized background regimen (OBR) plus TPV/r or a standard of
care, ritonavir boosted, comparator PI (CPI/r). Since the study designs of
RESIST 1 and 2 were similar, the data from both clinical trials were analysed in
a combined analysis. 

We present the outcomes of the combined analysis of Week 96 results from
RESIST 1 and 2. 

Study design and patients
RESIST 1 and 2 enrolled male and female patients with HIV infection who
fulfilled the following entry criteria:

•   ≥18 years old

•   ≥3 consecutive months’ experience with 3 classes of ARVs (NRTIs, NNRTIs,
PIs)

•   ≥2 PI-based regimens for ≥3 months; one of which was the current treatment
regimen

•   Any CD4+ cell count 

•   Viral load (VL) ≥1000 copies/mL

•   Viral isolate carrying ≥1 primary protease mutation at 30N, 46I/L, 48V, 50V,
82A/F/L/T, 84V, 90M

•   Viral isolate carrying ≤2 mutations at codons 33, 82, 84, 90.

The investigators selected the CPI/r (lopinavir/r, indinavir/r, saquinavir/r or
amprenavir/r) and the OBR prior to randomization (Figure 1). The use of
enfuvirtide (ENF) was allowed; patients were stratified by ENF usage, as well as
by the CPI/r. 

Patients received 500/200 mg TPV/r or standard doses of the CPI/r plus
approved doses of the components of the OBR. 

After 8 weeks, patients who failed virologically in the CPI/r arm were able to
receive TPV/r prior to licensing via a long term safety study, provided that there
was documented evidence that they had been adherent to their study
medication. 

Treatment response (TR) rates (confirmed VL reduction ≥1 log10 copies/mL) at
Week 96 and Time to Treatment Failure (TTF) were compared for patients
taking TPV/r and those taking CPI/r.

Results
1483 patients received TPV/r or CPI/r plus OBR. Baseline characteristics were
similar in both studies and both treatment arms (Table 1). 

Table 2 summarizes the patient disposition through 96 weeks. 

At Week 96, the total exposure to study medication was 1123.9 patient-years in
the TPV/r arm and 608.8 patient-years in the CPI/r arm. 

Treatment response rates at Week 96
Patients taking TPV/r were twice as likely to experience a TR at Week 96 as those
taking a CPI/r. The TR rate was 26.4% (197/746) in the TPV/r arm and 10.7%
(79/737) in the CPI/r arm (p<0.0001) (Figure 2). The TR was 45.2% (56/124) in
patients who took TPV/r plus an OBR that contained ENF as new drug, but it was
16.5% (16/97) in patients who took CPI/r plus ENF as a new drug.

Durability of responses
The median time to treatment failure (TTF) was 115 days in the overall TPV/r
group and 0 days in the CPI/r group (p<0.001) (Figure 3). The median TTF was
0 days in the control group because <50% of the control patients achieved a
virologic response, even though they were taking a standard of care PI/r plus
an OBR. The hazard ratio was 0.64 (p<0.0001). The median TTF in treatment
responders was 468 days in the overall TPV/r group as compared to 245 days
in the overall CPI/r arm. 

Including a new active ARV in the OBR, such as ENF, increased the median
TTF to 369.5 days in the TPV/r arm. The median TTF was unchanged in the
CPI/r arm in patients who took ENF (0 days) (p<0.0001). In the group of
patients who were naïve to ENF at the time of the study and who included this
ARV in their OBR, the median TTF was 586.5 days in the TPV/r treatment group
and 60 days in the CPI/r group. 

Viral load reductions at Week 96
Virological responses at Week 96 were superior in the TPV/r arm compared to
the standard of care CPI/r arm. The mean change in VL at Week 96 was 
-1.07 log10 copies/mL in patients taking TPV/r and -0.50 log10 copies/mL in the
control arm (LOCF) (Figure 4).

By Week 96, more than twice as many patients had achieved a VL 
<400 copies/mL in the TPV/r arm compared to the CPI/r arm (Figure 5): 26.9%
vs. 10.9%. The figures for achieving a VL <50 copies/mL at Week 96 were
20.4% and 9.1%, respectively. 

The proportion of patients who achieved a VL <50 copies/mL while taking
TPV/r remained fairly stable over 96 weeks of follow up (Figure 6). 

CD4 cell responses at Week 96
At Week 96, mean CD4 cell counts had increased from baseline by 
49 cells/mm3 in patients taking TPV/r and by 23 cells/mm3 in the control
patients (Last Observation Carried Forward [LOCF]).

Mean CD4 cell counts increased by 122 cells/mm3 in patients taking TPV/r plus
ENF as a new drug and by 102 cells/mm3 in control patients who were taking
ENF for the first time (Week 96 LOCF analysis). 
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Figure 1: Study design of RESIST 1 and 2
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Figure 2: Week 96 treatment response rates in TPV/r and CPI/r arms
of RESIST studies
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Figure 4: Reduction in mean VL at Week 96 (LOCF)
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Figure 5: Proportion of patients in the RESIST studies with VLs 
<400 and <50 copies/mL at Week 96
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Figure 6: Proportion of patients who achieved VLs <50 copies/mL
over 96 weeks of follow up
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Figure 8: Week 96 mean CD4 cell increases in TPV/r and CPI/r arms
of RESIST studies (LOCF)
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Figure 7: Proportion of patients in the RESIST studies who took 
ENF as a new drug in the OBR and achieved VLs <400 and 
<50 copies/mL at Week 96
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Figure 3: Kaplan–Meier estimates of TTF by treatment (Full Analysis Set
[FAS] Non completer = failure [NCF]) over 96 weeks of follow up in the
RESIST studies

Table 1: Baseline characteristics of RESIST 1 and 2 patients

Baseline characteristics TPV/r* (n=746) CPI/r* (n=737)

Total randomized and treated 746 737

Median age (years) 43 42

Male 629 (84.3%) 651 (88.3%)

Mean VL (log10 copies/mL) 4.73 [2.34-6.52] 4.73 [2.01-6.76]
[range]

Proportion of patients with VL 37.4% 39.2%
>100,000 copies/mL

Mean CD4 cell count (cells/mm3) 196 [1-1893] 195 [1-1184]
[range]

Proportion of patients with 152 (20.4%) 174 (23.6%)
CD4 cell count <50 cells/mm3

History of AIDS defining illnesses 424 (56.8%) 406 (55.1%)

Median no. of prior ARVs (range) 12 (3-19) 12 (3-20)
NRTIs 6 (2-8) 6 (2-8)
NNRTIs 1 (0-3) 1 (0-3)
PIs 4 (1-7) 4 (1-7)

Prior ENF use (% of patients) 76 (10.2%) 74 (10.0%)

No. of primary PI mutations 3 3
(median)**

*All patients also took an OBR.
**Primary PI mutations were defined as mutations at codons 30, 33, 46, 48, 50, 82, 84 
and 90.

Table 2: Patient disposition through 96 weeks

TPV/r N (%) CPI/r N (%) Total N (%)

Randomized/entered 755 754 3324

Not treated 9 17 26

Total treated 746 (100.0) 737 (100.0) 1483 (100.0)

Patient completed 65 (8.7) 15 (2.0) 80 (5.4)

Missing or incomplete 0 (0.0) 0 (0.0) 0 (0.0)

Not prematurely 283 (37.9) 108 (14.7) 391 (26.4)
discontinued

Prematurely 398 (53.4) 614 (83.3) 1012 (68.2)
discontinued

Adverse event

Unexpected worsening 20 (2.7) 15 (2.0) 35 (2.4)
of disease /condition 
under study

Unexpected worsening 11 (1.5) 1 (0.1) 12 (0.8)
of other pre-existing
disease /condition

Other adverse event 98 (13.1) 42 (5.7) 140 (9.4)

Non compliant with 34 (4.6) 35 (4.7) 69 (4.7)
protocol

Lost to follow up 21 (2.8) 19 (2.6) 40 (2.7)

Consent withdrawn 36 (4.8) 21 (2.8) 57 (3.8)

Other 178 (23.9) 480 (65.1) 658 (44.4)

Missing 0 (0.0) 1 (0.1) 1 (0.1)

Note: Approximately 35% of patients were assigned to receive a CPI/r in the RESIST studies
that they were already taking.

46th Annual ICAAC
San Francisco, California, USA

Summary
•   A substantial proportion of RESIST patients who took

TPV/r and another new drug, such as ENF, were able to
achieve virological suppression (VL <50 copies/mL), as
recommended in current guidelines.

•   Superior and potent treatment responses were observed
over 96 weeks of follow up in triple class ARV experienced
patients taking an OBR plus TPV/r versus those taking an
OBR plus a CPI/r.

•   TPV/r + OBR was significantly better than CPI/r + OBR in
delaying treatment failure, i.e. the response to TPV/r was
durable over at least 96 weeks.

•   More than twice as many patients achieved a VL 
<400 copies/mL or <50 copies/mL by Week 96 in the
TPV/r arm as compared to the control arm.

•   Most patients who achieved VLs <50 copies/mL at 
Week 16 were able to maintain this level of virological
suppression for at least 96 weeks. 

•   Mean CD4 cell count increases from baseline were
approximately two fold higher in the TPV/r arm than in the
CPI/r arm by Week 96.

•   The potency and durability of TPV/r based regimen is
markedly enhanced if it is combined with additional active
ARVs.

•   TPV/r is a potent therapeutic option for treatment
experienced patients. It offers virological and
immunological benefits to this patient group over at least
96 weeks. 
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