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RESIST  Program - Worldwide Enrollment

RESIST 1

US 504
Canada 

147
Australia 

43
RESIST 2

Brazil 139 
Argentina 

96
Mexico 30
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111
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Greece 34
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11
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Switzerland 
7

Austria 2
Ireland 2
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TPV RESIST studies
Key Entry Criteria

l ≥18 years of age
l ≥3 months therapy with NRTI, NNRTI, and PI

– At least 2 PI regimens for ≥3 consecutive months, one 
of which must be current regimen

l Viral load ≥1000 copies/mL on therapy
l No CD4+ cell count restrictions
l Genotype indicating

– ≥1 primary PI mutation at codons
l 30N, 46I/L, 48V, 50V, 82A/F/L/T, 84V, or 90M and

– ≤2 mutations at codons 33, 82, 84, or 90



TPV RESIST studies
Endpoints for Planned 24-Week Analysis

l Treatment response defined as 
– Confirmed ≥1 log10 reduction in viral load from baseline 

at 24 weeks without
l Viral rebound (confirmed viral load <1 log10 below 

baseline) 
l Prior treatment change
l Study discontinuation (including loss to follow-up)
l Death

l Additional planned analyses included
– Change in viral load from baseline
– Proportion <50 and <400 copies/mL
– Change from baseline in CD4+ cell count



TPV RESIST studies
Screening and Randomization

Pre selection 
of regimen

by investigator

HIV 
Resistance 

Expert Panel

Stratified 
randomization 
by CPI*+OBR 

(±ENF)

Resistance 
Testing at 
Screening

(VirtualPhenotype™
or TruGene®)

LPV/r
IDV/r
SQV/r
APV/r

TPV/r

B
es

t 
 P

I

ch
o

ic
e *Comparator PI

Failures in CPI arm after week 8 could receive TPV in rollover study

+ OBR



RESIST-2
Baseline Characteristics
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TPV RESIST Studies
Prior Treatments

N (%)
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(24.8)

(18.4)

(9.0)
(1.7)

(44.5)
(28.0)

(17.9)

(8.8)
(0.9)

11NNRTIs, median

1431634

1061043

1051

66NRTIs, median

68 (11.9)69  (11.9)Enfuvirtide, N (%)

266259≥5

52512

44PIs, median
1212Total ARVs, median
577582N 

CPI/rTPV/r



TPV RESIST Studies
Baseline Genotype

20 (3.5)
160 (27.7)
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§PRAMs are mutations at codons 33, 82, 84, and 90
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RESIST-2
Study Regimens

l Preselected PI RESIST-1
– Lopinavir (LPV) 38.0% (61,0%)
– Indinavir (IDV) 2.6% (  4,4%)
– Saquinavir (SQV) 19.9% (20,6%)
– Amprenavir (APV) 39.5% (14,0%)

l Enfuvirtide (ENF)
included in regimen 11.5% (36,1%)

l Ongoing PI selected in 29.7%



RESIST-2
Patient Disposition (n=863)

96
125
71
14

212
50
5
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Disposition through week 24
On treatment
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Virologic failure
Adverse events
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17

Disposition through week 8*
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268271
24-week analysis dataset
(analysis performed when last 
patient reached 16 weeks)

428435Total treated
CPI/rTPV/r

* Failures in CPI/r arm after week 8 could receive TPV/r in a rollover study: failure defined as 
VL drop ≤0.5 log10, VL >100,000 copies/mL, or rebound to <1 log10 decrease in VL.



RESIST-2
Proportion with Treatment Response
(=1 log10 VL reduction)

Intent-to-treat: Non-completer = failure
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RESIST-2
HIV RNA Median Change From Baseline

Intent-to-treat: LOCF
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P < 0.0001

RESIST-1 and -2
Proportion With Undetectable VL (< 400 cpi/mL)

T20 in 11,5 % of OBR
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RESIST-1 and -2
Proportion With Undetectable VL (< 50 copies/mL)

Intent-to-treat: non-completer = failure

RESIST-2

TPV/r CPI/r

RESIST-1

25.1%

10.0%

P < 0.001
0

5

10

15

20

25

30

35

40

0 4 8 12 16 20 24

Weeks of treatment

P
ro

po
rt

io
n 

of
 p

at
ie

nt
s

P < 0.0001

22.5%

8.6%

T20 in 11,5 % of OBR T20 in 36,1 % of OBR

(+ T20 : 23.1%)

(+ T20 :  4.3%)

(+ T20 : 32.8%)

(+ T20 : 14.3%)

0

5

10

15

20

25

30

35

40

0 4 8 12 16 20 24

Weeks of treatment

P
ro

po
rt

io
n 

of
 p

at
ie

nt
s



RESIST-2
Median Change in CD4+ Cell Count
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TPV RESIST Studies

Evaluation of baseline genotypic resistance of TPV/r and
CPI/r, relative to response



TPV RESIST Studies 
Treatment Response at Week 24 
According to Baseline Protease Gene Mutations
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TPV RESIST Studies 
Treatment Response at Week 24 
According to Baseline Primary Mutations
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TPV RESIST Studies 
Treatment Response at Week 24 
According to Baseline PRAMs

P
er

ce
nt

ag
e 

of
 p

at
ie

nt
s

≥

P = NS 0.0006 <0.0001

34,8

44,2
40,4

35

25

15,6

0

10

20

30

40

50

60

0 1 2

Number of mutations at codons 33, 82, 84, and 90

TPV/r CPI/r



TPV RESIST Studies

Safety



TPV RESIST Studies
Adverse Events in ≥5% of Patients

37 (5.0)26 (3.5)Insomnia                     

39 (5.3)40 (5.4)Rash                         

54 (7.3)78 (10.5)Headache                     

54 (7.3)68 (9.1)Pyrexia

66 (9.0)70 (9.4)Fatigue                      

28 (3.8)40 (5.4)Nasopharyngitis

39 (5.3)44 (5.9)Abdominal pain               

53 (7.2)61 (8.2)Vomiting                     

99 (13.4)123 (16.5)Nausea                      

148 (20.1)173 (23.2)Diarrhea

569 (77.2)615 (82.4)Total with any AE                  

737 (100.0)746 (100.0)Total treated                      

CPI/rTPV/r

Treatment groups/No. (%) of patients



TPV RESIST Studies
Grade 2–4 Adverse Events

16 (2.2)      6 (0.8)    Cough                        

19 (2.6)      9 (1.2)    Insomnia                     

22 (3.0)      15 (2.0)    Depression                  

23 (3.1)      23 (3.1)    Headache                    

32 (4.3)      34  (4.6)    Pyrexia                     

17 (2.3)      11 (1.5)    Asthenia                    

29 (3.9)      30 (4.0)    Fatigue                     

8 (1.1)      22 (2.9)     Bronchitis                  

14 (1.9)      18 (2.4)    Abdominal pain              

22 (3.0)      25 (3.4)    Vomiting                    

34 (4.6)      50 (6.7)    Nausea                      

69 (9.4)     81 (10.9)    Diarrhea                   

374 (50.7)     423 (56.7)   Total with any moderate or severe AE      

737 (100.0)    746 (100.0)   Total treated                    

CPI/rTPV/rN (%)



TPV RESIST Studies
Grade 3/4 Laboratory Abnormalities

1   (0.1)2     (0.3)Creatinine

6   (0.8)10   (1.4)Glucose (increase)

81 (11.2)152 (20.8)Triglycerides

2   (0.3)24    (3.3)Total cholesterol

14 (1.9)13    (1.8)Lipase

42 (5.8)33    (4.5)Amylase

1   (0.1)1      (0.1)Alkaline phosphatase

4   (0.6)3      (0.4)Bilirubin, total

10 (1.4)29    (4.0)AST

13 (1.8)43    (5.9)ALT

7   (1.0)6      (0.8)Prothrombin time

7   (1.0)6      (0.8)Platelets

38 (5.2)26    (3.6)WBC count (decrease)

2   (0.3)2      (0.3)Hemoglobin

726 (100.0)732 (100.0)Patients with available data 

CPI/rTPV/rN (%)



TPV RESIST Studies
Conclusions

l For the combined RESIST analyses at 24 weeks, 
41.2% TPV/r patients achieved a treatment response 
compared with 18.9% CPI/r patients (P<0.0001)

l TPV/r-based therapy was consistently superior to CPI/r 
for this patient population regardless of
– Total baseline protease mutations
– Number of primary PI mutations
– Number of PRAMs

l TPV has a high genetic barrier to resistance 
– TPV Maintains activity despite a large number of mutations
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TPV RESIST Studies
Conclusions—Safety

l Types of adverse events reported with TPV/r and CPI/r 
arms were similar

l TPV/r arms had a higher rate of overall and Grade 2–4 
adverse events

l Grade 3 or 4 ALT or AST elevations more common in 
patients on the TPV/r arms
– Mostly asymptomatic: most patients able to continue without 

permanent discontinuation

l Grade 3 or 4 plasma lipid elevations more common in 
patients on the TPV/r arms



l After 24 weeks, TPV/r was superior to CPI/r:

l TPV/r treatment response was improved with use of other  
active ARV drugs in the OBR
– ENF
– NRTIs/NNRTIs

RESIST-2
Conclusions—Efficacy

P < 0.022+31 cells/mm3 vs +1 cells/mm3Change in CD4+ 
cell count

P < 0.000122.5% vs 8.6%% <50 copies/mL

P < 0.000133.6% vs 13.1%% <400 copies/mL

P < 0.0001-0.72 log10 vs -0.22 log10Change in VL

P < 0.00141.0% vs 14.9%Treatment response


