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RaltegravirRaltegravir::
A Novel HIVA Novel HIV--1 Integrase Inhibitor1 Integrase Inhibitor

A new mechanism of actionA new mechanism of action
Potent Potent in vitroin vitro activityactivity

ICIC9595 = 33 nM = 33 nM ±± 23 nM in 50% human serum23 nM in 50% human serum
Active against:Active against:

multimulti--drug resistant HIVdrug resistant HIV--11
CCR5 and CXCR4 HIVCCR5 and CXCR4 HIV--11

HIV resistant to raltegravir remain HIV resistant to raltegravir remain 
sensitive to other ARTssensitive to other ARTs
Synergistic Synergistic in vitroin vitro with all ARTs testedwith all ARTs tested

Potent activity in combination therapy in Potent activity in combination therapy in 
Phase II studiesPhase II studies

in ARTin ART--naive patientsnaive patients at Week 24 at Week 24 (Markowitz et al, IAC 2006, (Markowitz et al, IAC 2006, 
Abst THLB0214) Abst THLB0214) 

85 85 –– 95% with HIV RNA < 50 copies/mL95% with HIV RNA < 50 copies/mL
In patients failing therapy with triple class resistant virus atIn patients failing therapy with triple class resistant virus at
Week 24 Week 24 (Grinsztejn et al, ICAAC 2006, Abst H(Grinsztejn et al, ICAAC 2006, Abst H--1670b)1670b)

5757--67%67% with HIV RNA < 50 copies/mLwith HIV RNA < 50 copies/mL
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BENCHMRKBENCHMRK--1 and BENCHMRK1 and BENCHMRK--2:2:
Phase III Studies of Raltegravir Phase III Studies of Raltegravir 

(MK(MK--0518) a Novel HIV0518) a Novel HIV--1 Integrase 1 Integrase 
InhibitorInhibitor

By the BENCHMRKBy the BENCHMRK--1 and BENCHMRK1 and BENCHMRK--2 Study 2 Study 
TeamsTeams

BENCHMRK: BENCHMRK: BBlocking integrase in treatment locking integrase in treatment 
EExperienced patients with a xperienced patients with a NNovel ovel CCompound ompound 
against against HHIV: IV: MMeeRRccKK, MK, MK--05180518

BENCHMRKBENCHMRK--1 (Protocol 018)1 (Protocol 018)
Europe, Asia/Pacific, PeruEurope, Asia/Pacific, Peru

BENCHMRKBENCHMRK--2 (Protocol 019)2 (Protocol 019)



BENCHMRK 1 and 2: Trial DesignBENCHMRK 1 and 2: Trial Design

Primary Endpoints (Week 16):Primary Endpoints (Week 16):
HIV RNA and CD4 countsHIV RNA and CD4 counts
Adverse experiencesAdverse experiences

Raltegravir  (400 mg BID) + OBT
(n=462)

Placebo + OBT
(n=237)

ART-Experienced adult patients

2 identical ongoing Phase III studies (in different countries)2 identical ongoing Phase III studies (in different countries)
Randomized (2:1), doubleRandomized (2:1), double--blind, placebo controlledblind, placebo controlled

Documented genotypic/phenotypic resistance to Documented genotypic/phenotypic resistance to ≥≥ 1 drug in each of 3 classes (NNRTI + NRTI 1 drug in each of 3 classes (NNRTI + NRTI 
+ PI)+ PI)

HIV RNA > 1000 copies/mLHIV RNA > 1000 copies/mL

Patients virologically failing after ≥ 16 weeks could enter open-label RAL arm

Cooper D and Steigbigel R, et al. 14th CROI, Los Angeles, CA, February 25-28, 2007. Absts. 105aLB and 105bLB. 



Baseline Patient CharacteristicsBaseline Patient Characteristics

163163
47789 47789 
(4.7)(4.7)

9292
10 (12)10 (12)

3/4 3/4 

146146
48366 48366 
(4.7)(4.7)

9191
10 (12)10 (12)

10/310/3

153 153 
31828 31828 
(4.5)(4.5)

9090
10 (12)10 (12)

4/204/20

156156
40519 40519 
(4.6)(4.6)

94 94 
11 (12)11 (12)

8/158/15

Mean CD4 Count, cells/mmMean CD4 Count, cells/mm33

GM Viral Load, copies/mL GM Viral Load, copies/mL 
(log(log1010HIV RNA)HIV RNA)

% AIDS% AIDS
Median Yrs of Prior ARTs Median Yrs of Prior ARTs (median (median 
# ART)# ART)

% Hep B+/% Hep C+% Hep B+/% Hep C+

26/4026/40
19/2719/27

2020
5050

20/4420/44
10/3410/34

1919
4545

29/4129/41
18/3318/33

2020
2525

30/3330/33
19/2919/29

2121
2727

% GSS% GSS§§ 0/10/1
% PSS% PSS§§ 0/10/1
% new enfuvirtide in OBT% new enfuvirtide in OBT
% new darunavir in OBT% new darunavir in OBT

46 (8)46 (8)
9090
6565

Placebo Placebo 
(n = 119)(n = 119)

BENCHMRKBENCHMRK--22BENCHMRKBENCHMRK--11

45 (9)45 (9)
9191
5555

RALRAL
(n = (n = 
230)230)

44 (8)44 (8)
8787
8181

46 (9)46 (9)
8484
7575

Mean Age, yrs (SD)Mean Age, yrs (SD)
% Male% Male
% Caucasian% Caucasian

Placebo Placebo 
(n = (n = 
118)118)

RALRAL
(n = 232)(n = 232)

§ GSS/PSS = total ART in OBT to which pt’s virus showed geno/phenotypic sensitivity by Phenosense GT assay.  
Enfuvirtide and darunavir use in naïve patients  were each counted as + 1 active agent and added to GSS/PSS

BENCHMRK 1 & 2

Cooper D and Steigbigel R, et al. 14th CROI, Los Angeles, CA, February 25-28, 2007. Absts. 105aLB and 105bLB. 



Percent <400 and <50 Copies/mLPercent <400 and <50 Copies/mL
(ITT, NC=F)(ITT, NC=F)

(P<0.001 at Week 16 for all parameters)
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BENCHMRK 1 & 2

Cooper D and Steigbigel R, et al. 14th CROI, Los Angeles, CA, February 25-28, 2007. Absts. 105aLB and 105bLB. 



Combined Efficacy (1)Combined Efficacy (1)

+ : First Use in OBT
- : No Use in OBT
* BENCHMRK 1 & 2 with virologic failures carried forward
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Efficacy by ARTs in OBT

447
230Overall Efficacy Data

% of PatientsnSubgroup

Enfuvirtide             Darunavir

RAL
Placebo

% Patients with HIV RNA <400 copies/mL at Week 16 by Selected ARTs in OBT*

BENCHMRK 1 & 2

Cooper D and Steigbigel R, et al. 14th CROI, Los Angeles, CA, February 25-28, 2007. Absts. 105aLB and 105bLB. 



Overall Efficacy Data

% of PatientsnSubgroup

Combined Efficacy (2)Combined Efficacy (2)

0              20             40              60             80 100

79
43

61
5

41
87

79

57

10
57

85

89
71

43

447
230

62
44

141
68

222
110

111
63

170
93

159
70

(PSS)

0

1

2 or more

(GSS)

0

1

2 or more

+ : First Use in OBT
- : No Use in OBT
* BENCHMRK 1 & 2 with virologic failures carried forward

RAL
Placebo

BENCHMRK 1 & 2

% Patients with HIV RNA <400 copies/mL at Week 16 by PSS/GSS of OBT*

Cooper D and Steigbigel R, et al. 14th CROI, Los Angeles, CA, February 25-28, 2007. Absts. 105aLB and 105bLB. 



Overall Efficacy Data

% of PatientsnSubgroup

Combined Efficacy (3)Combined Efficacy (3)

0              20             40              60             80 100

79
43

55
64

88

19

24
63

86

88
59

46

447
230

288
155
159
75

140
75

168
82

138
73

Baseline Plasma HIV RNA (copies/mL)

< 100,000

> 100,000

Baseline CD4 Cell Counts (cells/mm3)

≤ 50

> 50 and ≤ 200

> 200

* BENCHMRK 1 & 2 with virologic failures carried forward
RAL
Placebo

BENCHMRK 1 & 2

% Patients with HIV RNA <400 copies/mL at Week 16 by Baseline HIV RNA and CD4 Cell Count*

Cooper D and Steigbigel R, et al. 14th CROI, Los Angeles, CA, February 25-28, 2007. Absts. 105aLB and 105bLB. 



Clinical Adverse Events (%)Clinical Adverse Events (%)
BENCHMRKBENCHMRK--22BENCHMRKBENCHMRK--11

0.80.8

0.00.0

2.52.5

14.314.3

52.152.1

86.686.6

22.522.5

PlaceboPlacebo
(n = (n = 
119)119)

1.71.7

1.31.3

1.31.3

9.69.6

53.053.0

80.980.9

25.325.3

RALRAL
(n = 230)(n = 230)

83.183.181.081.0Any  AEAny  AE

50.850.843.543.5DrugDrug--related* related* 
AEAE

13.613.610.810.8Serious AESerious AE

0.00.02.22.2Serious drugSerious drug--
related* AErelated* AE

0.80.81.31.3DeathDeath

3.43.41.71.7AE leading to AE leading to 
discontinuationdiscontinuation

23.023.026.026.0Mean Exposure Mean Exposure 
(weeks)(weeks)

Placebo Placebo 
(n = 118)(n = 118)

RALRAL
(n = 232)(n = 232)Adverse Adverse 

ExperiencesExperiences

BENCHMRK 1 & 2

*Drug-related = any grade; relationship to drug by investigator to RAL/placebo ± OBT or to OBT alone;  No 
significant differences between arms for any AE

Cooper D and Steigbigel R, et al. 14th CROI, Los Angeles, CA, February 25-28, 2007. Absts. 105aLB and 105bLB. 



Drug Related Clinical Adverse Events (%)Drug Related Clinical Adverse Events (%)
(3% (3% -- mild, moderate and severe)mild, moderate and severe)

2.54.301.7Fatigue

BENCHMRK-2BENCHMRK-1

4.2

8.4

9.2

0

0.8

22.5

Placebo
(n = 119)

7.8

9.1

12.2

4.3

3.9

25.3

RAL
(n = 230)

6.82.6Headache

6.83.9Nausea

11.06.5Diarrhea

3.41.3Abdominal Pain

3.40.4Abdominal Distension

23.026.0Mean Exposure (Wks)

Placebo
(n = 118)

RAL
(n = 232)

BENCHMRK 1 & 2

Cooper D and Steigbigel R, et al. 14th CROI, Los Angeles, CA, February 25-28, 2007. Absts. 105aLB and 105bLB. 



Laboratory Abnormalities (%) Laboratory Abnormalities (%) 
((≥≥1 % in at least one treatment group)1 % in at least one treatment group)

7.6
3.3

8.3
2.1

2.5
2.5

9.9
2.2

2.6 – 5.0 x ULN (Gr 2)
≥5.1 x ULN AST

9.2
1.6

6.5
1.3

8.5
2.5

6.9
5.6

2.6 – 5.0 x ULN (Gr 2)
≥5.1 x ULN ALT  

5.1
0

0.9
4.2
7.5

2.5
2.5

Placebo 
(n = 119)

BENCHMRK-2BENCHMRK-1

4.8
0.4

1.4
2.2
3.9

1.7
3.4

RAL
(n = 230)

1.7
0.8

2.8
3.4
2.5

0
2.5

2.6
1.3

6.0
6.5
5.6

0
3.0

<750 c/uL 
<7.5 gm/dL

≥190 mg/dL
>300 mg/dL
>750 mg/dL

≥1.9 x ULN
≥2.1 x ULN

ANC         
Hgb   

#LDL-C   
# Chol     
# TG    

Creatinine    
Panc. amylase

Placebo (n 
= 118)

RAL
(n = 232)Toxicity Criteria* Test

Grade 3 or 4 per DAIDS toxicity criteria for all tests except grade 2-4 for AST and ALT
# Lipids done fasting

BENCHMRK 1 & 2

Cooper D and Steigbigel R, et al. 14th CROI, Los Angeles, CA, February 25-28, 2007. Absts. 105aLB and 105bLB. 



Background on GSBackground on GS--91379137

DihydroquinolineDihydroquinoline carboxylic acid strand transfer carboxylic acid strand transfer 
inhibitor of HIV integraseinhibitor of HIV integrase

SerumSerum--free ICfree IC5050 = 0.2 = 0.2 nMnM; EC; EC9090 = 1.2 = 1.2 nMnM in in 
PBMCsPBMCs

Active against NRTIActive against NRTI--, NNRTI, NNRTI--, and PI, and PI--resistant resistant 
isolates testedisolates tested

No doseNo dose--limiting chronic animal toxicitylimiting chronic animal toxicity

Generic name is Generic name is elvitegravirelvitegravir (el(el--vyevye--tegteg’’--rara--virvir))



Phase 1 Clinical DataPhase 1 Clinical Data
Boosted with 100 mg Boosted with 100 mg qdqd ritonavirritonavir

HalfHalf--life of 9life of 9--11 hours11 hours

2020--fold higher systemic exposurefold higher systemic exposure

6/6 patients treated with GS6/6 patients treated with GS--9137 50 mg/ 9137 50 mg/ 
ritonavir 100 mg ritonavir 100 mg qdqd for 10 days had  >1.5 for 10 days had  >1.5 
loglog1010 copies/mL reductions in HIV RNAcopies/mL reductions in HIV RNA

WellWell--tolerated without discontinuations of tolerated without discontinuations of 
study drugstudy drug

DeJesus E, Berger D, Markowitz M, Cohen C, Hawkins T, Ruane P, et al. J Acquir Immune Defic Syndr 2006;43 (1):1-5.



Phase 2 Study DesignPhase 2 Study Design
Randomized, activeRandomized, active--control, partiallycontrol, partially--blinded blinded 
(dose of GS(dose of GS--9137), dose9137), dose--finding studyfinding study

Initially designed as nonInitially designed as non--inferiority study of GSinferiority study of GS--
9137 (boosted with 100 mg ritonavir) and boosted 9137 (boosted with 100 mg ritonavir) and boosted 
PIs in treatmentPIs in treatment--experienced patientsexperienced patients

Optimized Background Therapy (OBT) consisted Optimized Background Therapy (OBT) consisted 
of of nucleos(t)idenucleos(t)ide reverse transcriptase inhibitors reverse transcriptase inhibitors 

TT--20 use was at investigator20 use was at investigator’’s discretions discretion

PI use in GSPI use in GS--9137 arms was initially prohibited9137 arms was initially prohibited

Primary endpoint was timePrimary endpoint was time--weighted average weighted average 
change from baseline in HIV RNA through 24 change from baseline in HIV RNA through 24 
weeks (DAVGweeks (DAVG2424))



Phase 2 Study SchemaPhase 2 Study Schema

*CPI included 49% darunavir, 27% tipranavir

278 patients
HIV RNA ≥1000 copies/mL

Any CD4 cell count
≥1 protease resistance mutation

CPI*  (n=63)

OBT = NRTIs +/- T-20
NNRTIs not allowed in OBT 
Stratified by T-20 use in OBT

GS-9137 20 mg (n=71)

GS-9137 50 mg (n=71)

GS-9137 125 mg (n=73)



EVG (50mg)
(n=71)

Elvitegravir (GS 9137)Elvitegravir (GS 9137)
Study DesignStudy Design

278 ARV-experienced patients

Primary endpoint: timePrimary endpoint: time--weighted average change from baseline in HIV RNA weighted average change from baseline in HIV RNA 
through 24 weeks (DAVGthrough 24 weeks (DAVG2424))

*OBT = NRTIs +/- T-20; NNRTIs not allowed in OBT; PIs initially barred in EVG arms
**CPI included 49% darunavir, 27% tipranavir

EVG (125mg)
(n=73)

EVG (20mg)
(n=71)

CPI**
(n=63)

HIV RNA ≥1000 copies/mL; Any CD4 cell count; ≥1 protease resistance mutation

All patients received OBT*
Stratified by T-20 use in OBT

Phase II studyPhase II study
Randomized, partiallyRandomized, partially--blinded (EVG dose)blinded (EVG dose)

Zolopa A, et al. 14th CROI, Los Angeles, CA, February 25-28, 2007. Abst. 143LB. 



Week 8 DSMB Week 8 DSMB 
RecommendationsRecommendations

Close GSClose GS--9137 20 mg arm due to high rate of virologic 9137 20 mg arm due to high rate of virologic 
failure; patients were offered openfailure; patients were offered open--label GSlabel GS--9137 125 9137 125 
mgmg

Due to new data indicating lack of drugDue to new data indicating lack of drug--drug drug 
interactions, permit addition of interactions, permit addition of darunavirdarunavir or or tipranavirtipranavir to to 
ongoing GSongoing GS--9137 arms9137 arms

Prior to Week 24, 15% of GSPrior to Week 24, 15% of GS--9137 50 and 125 mg 9137 50 and 125 mg 
patients added a PIpatients added a PI

Only 4 patients added a PI before Week 16:  used as Only 4 patients added a PI before Week 16:  used as 
latest time for comparison of GSlatest time for comparison of GS--9137 vs. PI9137 vs. PI



Change from Baseline in HIV RNA:  Change from Baseline in HIV RNA:  
ITT SetsITT Sets

37% of CPI patients switched to GS-9137 beginning at Week 16
GS-9137 20 mg patients switched to open-label GS-9137 125 mg beginning at Week 16 (dashed line) 
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Change from Baseline in HIV RNA:  Change from Baseline in HIV RNA:  
ITT SetsITT Sets

37% of CPI patients switched to GS-9137 beginning at Week 16
GS-9137 20 mg patients switched to open-label GS-9137 125 mg beginning at Week 16 (dashed line) 
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Study OutcomesStudy Outcomes

EVG (20 mg) stopped due to inferior outcomesEVG (20 mg) stopped due to inferior outcomes
EVG (50 and 125mg) superior to a boosted PI at week EVG (50 and 125mg) superior to a boosted PI at week 
1616

All patients allowed to add a boosted PI as All patients allowed to add a boosted PI as 
drugdrug--drug interaction data availabledrug interaction data available

--1.71.7
P=0.01P=0.01

--1.51.5
P=0.09P=0.09

--1.21.2
DAVGDAVG16 16 

mean log mean log 
dropdrop

125 mg125 mg50 mg50 mgCPI/rCPI/rITTITT

EVG: Phase II

Zolopa A, et al. 14th CROI, Los Angeles, CA, February 25-28, 2007. Abst. 143LB. 

DAVG: Time-weighted average change from baseline in HIV RNA



*Data from EVG (125 mg) patients after addition of a PI were excluded 

Change in HIV RNA With EVG (125 mg)  Change in HIV RNA With EVG (125 mg)  
Influence of Activity of OBT*Influence of Activity of OBT*

EVG (125 mg)
With No Active
Drugs in OBT
(n=26)

EVG (125 mg)
With ≥1 Active
NRTI or First Use
of T-20 (n=47)

0 4 8 12 16 20 24
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p<0.001
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EVG: Phase II

Zolopa A, et al. 14th CROI, Los Angeles, CA, February 25-28, 2007. Abst. 143LB. 



Adverse Events and Laboratory Adverse Events and Laboratory 
AbnormalitiesAbnormalities

10 10 
(14%)(14%)9 (13%)9 (13%)13 13 

(18%)(18%)9 (14%)9 (14%)Grade 3 and 4 Grade 3 and 4 
adverse eventsadverse events

15 15 
(21%)(21%)

15 15 
(21%)(21%)

21 21 
(30%)(30%)

20 20 
(32%)(32%)

Grade 3 and 4 Grade 3 and 4 
laboratory laboratory 

abnormalitiesabnormalities

1 (1%)1 (1%)2 (3%)2 (3%)1 (1%)1 (1%)2 (3%)2 (3%)

Adverse events Adverse events 
leading to study leading to study 

drug drug 
discontinuationdiscontinuation

GSGS--91379137
125 mg125 mg
N = 73N = 73

GSGS--91379137
50 mg50 mg
N = 71N = 71

GSGS--91379137
20 mg20 mg
N = 71N = 71

CPICPI
N = 63N = 63Week 24Week 24

EVG: Phase II

Zolopa A, et al. 14th CROI, Los Angeles, CA, February 25-28, 2007. Abst. 143LB. 



Integrase Resistance MutationsIntegrase Resistance Mutations
Data from Merck Phase III studiesData from Merck Phase III studies11::

Virologic rebound in 16% RAL versus 51% on control armVirologic rebound in 16% RAL versus 51% on control arm

Two pathways to resistance:Two pathways to resistance:

Elvitegravir resistance mutations Elvitegravir resistance mutations in in vitrovitro22

Two pathways to resistance:Two pathways to resistance:

Concern for cross resistance between these by Concern for cross resistance between these by in vitroin vitro fold changefold change

E92Q, V151I, T97A, G163K, L74ME92Q, V151I, T97A, G163K, L74MN155HN155H

G140S/A, E138KG140S/A, E138KQ148K/R/HQ148K/R/H

SecondarySecondaryPrimaryPrimary

S147G, H51Y, E157QS147G, H51Y, E157QE92QE92Q

F121Y, S153Y, R263KF121Y, S153Y, R263KT66IT66I

SecondarySecondaryPrimaryPrimary

1. Cooper D and Steigbigel R, et al. 14th CROI, Los Angeles, CA, February 25-28, 2007. Absts. 105aLB and 105bLB.
2. Jones G, et al. Ibid. Abst.627. 



Effects of TH9507, a Growth Hormone Releasing Effects of TH9507, a Growth Hormone Releasing 
Factor (GRF) Analog, on HIVFactor (GRF) Analog, on HIV--associated associated 

Abdominal Fat Accumulation: A MultiAbdominal Fat Accumulation: A Multi--center, center, 
DoubleDouble--blind Placeboblind Placebo--controlled Trial with 412 controlled Trial with 412 

Randomized PatientsRandomized Patients
Julian FalutzJulian Falutz11, Soraya Allas, Soraya Allas22, Koenraad Blot, Koenraad Blot22, , 

Donald KotlerDonald Kotler33, Michael Somero, Michael Somero44, Daniel Berger, Daniel Berger55, , 
Stephen BrownStephen Brown66, Gary Richmond, Gary Richmond77, , 

Jeffrey FesselJeffrey Fessel88, and Steven Grinspoon, and Steven Grinspoon*9*9

Montreal General Hospital, McGill University Health CenterMontreal General Hospital, McGill University Health Center11~ ~ TheratechnologiesTheratechnologies, Inc., , Inc., 
Montreal, CanadaMontreal, Canada22~ ~ St.LukesSt.Lukes Roosevelt Hospital Center, Columbia University College of Roosevelt Hospital Center, Columbia University College of 
Physicians and SurgeonsPhysicians and Surgeons33~ Palm Springs, CA~ Palm Springs, CA44~ ~ NorthstarNorthstar Health Care, Chicago, ILHealth Care, Chicago, IL55~ ~ 

AIDS Research Alliance, West Hollywood, CAAIDS Research Alliance, West Hollywood, CA66~ Fort Lauderdale, FL~ Fort Lauderdale, FL77~ Kaiser Foundation ~ Kaiser Foundation 
Research Institute, San Francisco, CAResearch Institute, San Francisco, CA88~ and MGH and Harvard Medical School~ and MGH and Harvard Medical School99



Metabolic Abnormalities in HIV Metabolic Abnormalities in HIV 
Patients Receiving HAARTPatients Receiving HAART

Characterized in many patients by excess visceral Characterized in many patients by excess visceral 
adiposity and increased waist circumference, adiposity and increased waist circumference, 
dyslipidemiadyslipidemia, and insulin resistance , and insulin resistance (Carr and Grinspoon, (Carr and Grinspoon, 
NEJM 2005)NEJM 2005)

GH secretion is reduced among HIVGH secretion is reduced among HIV--infected patients infected patients 
with fat redistribution, suggesting the potential utility with fat redistribution, suggesting the potential utility 
of a strategy to increase GH secretion and reduce of a strategy to increase GH secretion and reduce 
abdominal adiposity in this population abdominal adiposity in this population ((ReitschelReitschel JCEM JCEM 
2001)2001)

Strategies which reduce abdominal adiposity may Strategies which reduce abdominal adiposity may 
improve CVD risk in HIV patientsimprove CVD risk in HIV patients



Excess Abdominal Adiposity and Related Excess Abdominal Adiposity and Related 
Treatment StrategiesTreatment Strategies

Waist circumference and excess abdominal Waist circumference and excess abdominal 
adiposity are independent predictors of CAD in non adiposity are independent predictors of CAD in non 
HIVHIV--infected patients adjusting for other CVD risk infected patients adjusting for other CVD risk 
factors factors ((YusufYusuf Lancet 2004)Lancet 2004)
GH has been shown to reduce visceral fat among GH has been shown to reduce visceral fat among 
HIVHIV--infected patients but has resulted in infected patients but has resulted in 
supraphysiologicalsupraphysiological levels and significant side effects, levels and significant side effects, 
including hyperglycemia, at the doses used including hyperglycemia, at the doses used (Kotler (Kotler 
JAIDS 2004)JAIDS 2004)
In contrast, GHRH analogs increase GH in a In contrast, GHRH analogs increase GH in a 
physiological manner, and have been shown to physiological manner, and have been shown to 
safely reduce safely reduce truncaltruncal fat in small, shortfat in small, short--term term 
preliminary studiespreliminary studies (Falutz AIDS 2005, (Falutz AIDS 2005, KoutkiaKoutkia JAMA JAMA 
2004)2004)



GH Regulation and PhysiologyGH Regulation and Physiology

GH

IGF-I Synthesis

Growth

Lipolysis

Muscle Mass

+ GHRH - Somatostatin

(-)



TH9507, a human GRF AnalogTH9507, a human GRF Analog

Synthetic human 1Synthetic human 1--44 GRF analog44 GRF analog
Hydrophobic chain at NHydrophobic chain at N--terminusterminus

Increased in vitro half life as compared to natural Increased in vitro half life as compared to natural 
hGRFhGRF
Raises GH secretion in a Raises GH secretion in a pulsatilepulsatile manner resulting manner resulting 
in increased IGFin increased IGF--I levels generally within the I levels generally within the 
physiological range physiological range 
Well tolerated at single doses up to 2 mg/day Well tolerated at single doses up to 2 mg/day 
including with regard to including with regard to glycemicglycemic control in type 2 control in type 2 
diabetic patients diabetic patients (Clemmons Endo Soc 2004)(Clemmons Endo Soc 2004)



TH9507 in HIVTH9507 in HIV--Infected Patients with Abdominal Infected Patients with Abdominal 
Fat AccumulationFat Accumulation

(performed at 43 Sites throughout US and Canada)(performed at 43 Sites throughout US and Canada)
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2 mg  TH9507
SC QD

2 mg  TH9507
SC QD



Study EndpointsStudy Endpoints
PrimaryPrimary

% VAT decrease from baseline % VAT decrease from baseline vsvs placebo by placebo by 
CT Scan at L4CT Scan at L4--L5L5

SecondarySecondary
Lipids (Triglyceride, total cholesterol/HDL ratio Lipids (Triglyceride, total cholesterol/HDL ratio 
Serum IGFSerum IGF--I levelsI levels
Patient reported outcomes*Patient reported outcomes*
Safety Parameters (Insulin, glucose and Safety Parameters (Insulin, glucose and 
others)others)

* Data not yet available* Data not yet available



Data Analysis and PowerData Analysis and Power

The study was analyzed by intent to treat The study was analyzed by intent to treat 
analysis and ANCOVA, including baseline analysis and ANCOVA, including baseline 
as a covariate, with last observation as a covariate, with last observation 
carried forward to determine treatment carried forward to determine treatment 
differences between TH9507 and placebo.differences between TH9507 and placebo.
The study  had 90% power to detect an The study  had 90% power to detect an 
8% difference in VAT between TH9507 8% difference in VAT between TH9507 
and placebo. and placebo. 



Eligibility CriteriaEligibility Criteria

HIV positive male or female subjectHIV positive male or female subject
Stable ART for at least 8 weeks, CD4 > 100 Stable ART for at least 8 weeks, CD4 > 100 
cells/mmcells/mm33 and viral load < 10,000 copiesand viral load < 10,000 copies
Abdominal fat accumulation occurring in the Abdominal fat accumulation occurring in the 
context of treatment for HIV infection context of treatment for HIV infection 

WCWC>> 95 cm and WHR95 cm and WHR>> 0.94 for males0.94 for males
WCWC>> 94 cm and WHR94 cm and WHR>> 0.88 for females0.88 for females

Fasting glucose Fasting glucose << 150 mg/150 mg/dLdL
Stable lipidStable lipid--lowering agents permittedlowering agents permitted
Use of Use of antidiabeticantidiabetic, insulin sensitizing, GH or GH , insulin sensitizing, GH or GH 
agonists exclusionaryagonists exclusionary



Patient DispositionPatient Disposition

211
Completed

273273
TH9507 TH9507 

137137
PlaceboPlacebo

412
Randomized

115
Completed

Intent to Treat 
Population



Baseline CharacteristicsBaseline Characteristics

0.990.9929.229.2±±4.24.229.229.2±±4.24.2BMI (kg/mBMI (kg/m22))

0.680.68105105±±99104104±±1010Waist Circumference (cm)Waist Circumference (cm)

0.900.90
70.8%70.8%
20.4%20.4%
8.8%8.8%

68.4%68.4%
22.4%22.4%
9.2%9.2%

Viral LoadViral Load
UndetectableUndetectable
5050--400400
>400>400

0.090.0964.2%64.2%55.1%55.1%PI (%)PI (%)

0.990.9997.8%97.8%97.8%97.8%NRTI (%)NRTI (%)

0.030.0341.641.653.7%53.7%NNRTI (%)NNRTI (%)

0.310.31585585±±284284616616±±299299CD4 (cells/mmCD4 (cells/mm33))

0.730.7372/16/12%72/16/12%77/14/9%77/14/9%Race (W/AA/H)Race (W/AA/H)

0.430.4384/16%84/16%87/13%87/13%Gender (Male/Female)Gender (Male/Female)

0.220.224848±±774747±±77Age (y)Age (y)

PP--valuevalue
PlaceboPlacebo
(n=137)(n=137)

TH9507TH9507
(n=273)(n=273)



Baseline CharacteristicsBaseline Characteristics

0.230.237.77.7±±4.74.77.17.1±±4.34.3Limb Fat (kg)Limb Fat (kg)

0.550.5515.315.3±±5.85.814.914.9±±5.65.6Trunk Fat (kg)Trunk Fat (kg)

0.560.56239239±±133133231231±±127127SAT (cmSAT (cm22))

0.400.40171171±±7777178178±±7777VAT (cmVAT (cm22))

PP--valuevaluePlaceboPlacebo
(n=137)(n=137)

TH9507TH9507
(n=273)(n=273)



Baseline CharacteristicsBaseline Characteristics

0.550.555.05.0±±1.01.05.15.1±±1.11.1Cholesterol Cholesterol ((mmolmmol/L)/L)

0.430.431.21.2±±0.40.41.21.2±±0.40.4HDL HDL ((mmolmmol/L)/L)

0.310.312.62.6±±1.61.62.92.9±±2.12.1Triglyceride Triglyceride ((mmolmmol/L)/L)

0.140.144.34.3±±1.21.24.54.5±±1.41.4CholChol:HDL:HDL

0.870.87

5.45.4±±0.70.7
81.3%81.3%
15.7%15.7%
3.0%3.0%

5.45.4±±0.7 0.7 
80.8%80.8%
16.9%16.9%
2.3%2.3%

Glucose (Fasting)Glucose (Fasting)
< 6 < 6 mmolmmol
6.16.1--6.9 6.9 mmolmmol
>6.9 >6.9 mmolmmol

0.310.31168168±±7575161161±±5959IGFIGF--I I ((ngng//mLmL))

PP--valuevaluePlaceboPlacebo
(n=137)(n=137)

TH9507TH9507
(n=273)(n=273)



% Change in VAT and SAT % Change in VAT and SAT 
(Mean (Mean ±±SEM)SEM)

-20

-15

-10

-5

0

5

10

VAT SAT TH9507
Placebo

% 

P<0.001 P=0.05

Absolute changes for VAT are -27.8 cm2 for TH9507 
and 4.9 cm2 for placebo



Change in Trunk and Limb Fat Change in Trunk and Limb Fat 
(Mean (Mean ±±SEM)SEM)

-1.2
-1

-0.8
-0.6
-0.4
-0.2

0
0.2
0.4
0.6

Trunk Fat Limb fat TH9507
Placebo

Kg

P<0.001 P=0.01



IGFIGF--I Levels I Levels 
(Mean (Mean ±±SEM)SEM)
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+81%
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P<0.001
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Change in Metabolic ParametersChange in Metabolic Parameters

0.930.9317.417.4±±15315311.911.9±±203203ΔΔ Insulin (Insulin (pmolpmol/L)/L)

0.170.170.450.45±±2.432.430.060.06±±2.102.10ΔΔ 2hr Glucose  2hr Glucose  
((mmolmmol/L)/L)

0.280.280.030.03±±.82.820.170.17±±0.750.75ΔΔ Glucose (Glucose (mmolmmol/L) /L) 

PP--valuevalue
PlaceboPlacebo
(n=137)(n=137)

TH9507TH9507
(n=273)(n=273)



Change in Immune ParametersChange in Immune Parameters

0.800.80
70.2%70.2%
20.2%20.2%
9.6%9.6%

66.8%66.8%
23.2%23.2%
10.0%10.0%

Viral Load (6 Viral Load (6 mosmos))
UndetectableUndetectable
5050--400400
>400>400

0.880.88
70.8%70.8%
20.4%20.4%
8.8%8.8%

68.4%68.4%
22.4%22.4%
9.2%9.2%

Viral Load (Baseline)Viral Load (Baseline)
UndetectableUndetectable
5050--400400
>400>400

0.580.58--00±±171171--22±±160160ΔΔ CD4 (cells/mm3) CD4 (cells/mm3) 

PP--valuevalue
PlaceboPlacebo
(n=137)(n=137)

TH9507TH9507
(n=273)(n=273)



Impact on Clinical Glucose Parameters  Impact on Clinical Glucose Parameters  
(% changing category)(% changing category)
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TreatmentTreatment--emergent Adverse emergent Adverse 
EventsEvents

TH9507    Placebo    P TH9507    Placebo    P 
Value Value (n=273)    (n=137)(n=273)    (n=137)

% subjects with any AE    82%       75%% subjects with any AE    82%       75% 0.120.12
% with related AE% with related AE’’s  s  53%53% 34%34% <0.001<0.001
% discontinuing due to AE    12%% discontinuing due to AE    12% 3%     <0.013%     <0.01
% with % with SAESAE’’ss 5%           2%5%           2% 0.290.29



TreatmentTreatment--emergent Adverse Events emergent Adverse Events 
((≥≥5% and 5% and >>10%)10%)

9.5%9.5%8.1%8.1%DiarrheaDiarrhea

5.1%5.1%7.7%7.7%Edema peripheralEdema peripheral

1.5%1.5%5.1%5.1%ParesthesiaParesthesia
0%0%6.2%6.2%RashRash

0%0%5.5%5.5%HypoesthesiaHypoesthesia

5.1%5.1%5.9%5.9%NasopharyngitisNasopharyngitis

6.6%6.6%5.5%5.5%URIURI

6.6%6.6%5.9%5.9%Pain in extremityPain in extremity

2.2%2.2%7.7%7.7%MyalgiaMyalgia

9.5%9.5%9.2%9.2%Injection site bruisingInjection site bruising

10.2%10.2%13.2%13.2%ArthralgiaArthralgia
17.5%17.5%16.1%16.1%HeadacheHeadache

PlaceboPlaceboTH9507 TH9507 

P=0.78

P=0.43



• 6 on TH9507 experienced urticaria and/or rash (2%)
–Most of them after 4+ months of treatment, often 
accompanied by flare-ups at previous sites of 
injection, and moderate eosinophilia 
–One of them had more systemic reactions

•Sweating, tachycardia, shortness of breath
–There were no SAEs related to these reactions, 
subjects were discontinued out of precaution

•These subjects tested + for anti-TH9507 IgG, and 
the immunology of this reaction is not yet fully 
characterized:

–IgG prevalence within the population,Titers, IgE, 
neutralizing

Hypersensitivity Reactions



ConclusionsConclusions
TH9507 (GHRH1TH9507 (GHRH1--44 analog) may be 44 analog) may be 
useful to preferentially decrease VAT and useful to preferentially decrease VAT and 
improve lipid parameters in HIVimprove lipid parameters in HIV--infected infected 
patients with abdominal fat accumulation, patients with abdominal fat accumulation, 
thereby improving cardiovascular risk in thereby improving cardiovascular risk in 
this populationthis population
TH9507 appears generally well tolerated TH9507 appears generally well tolerated 
and does not significantly effect insulin and does not significantly effect insulin 
resistance or glucose levels over 26 resistance or glucose levels over 26 
weeks, even among  HIV patients with weeks, even among  HIV patients with 
IGT or diabetes.IGT or diabetes.



Efficacy of HighEfficacy of High--Dose Recombinant Dose Recombinant 
Hepatitis B Hepatitis B RechallengeRechallenge VaccinationVaccination

Poster 883Poster 883
144 HIV+ adults with anti144 HIV+ adults with anti--HBsHBs titer <10 titer <10 
IU/L after 1IU/L after 1stst seriesseries
Revaccination with 20 Revaccination with 20 ugug HBVaxProHBVaxPro at 0, at 0, 
1, 2 months1, 2 months
AntiAnti--HBS testing at 3 monthsHBS testing at 3 months



Hepatitis B reHepatitis B re--vaccination (2)vaccination (2)

51% response rate overall51% response rate overall
UnivariateUnivariate analysis of responseanalysis of response

Female Female vsvs male: OR of response 3male: OR of response 3
Age 10 yr increase: OR of response 0.6Age 10 yr increase: OR of response 0.6
HIVHIV--RNA load modifier of ageRNA load modifier of age

Undetectable HIV VL age p = .48Undetectable HIV VL age p = .48
Detectable HIV VL age p = <.001Detectable HIV VL age p = <.001



Long Term Long Term ImmunogenicityImmunogenicity of a of a 
PrimePrime--Boost Strategy: ANRS 114Boost Strategy: ANRS 114

Poster 866Poster 866
77--valent PCV + 23valent PCV + 23--valent PPV valent PPV vsvs 2323--valent valent 
PPV PPV 
96 week follow96 week follow--up serologyup serology
Proportional Odds ratio of responseProportional Odds ratio of response

Prime boost Prime boost vsvs PPVPPV 1.56     p 0.0871.56     p 0.087
HCV + HCV + vsvs -- .43     p .063.43     p .063
Ever smoker Ever smoker vsvs nonnon .45.45 p .040p .040



PneumococcalPneumococcal vaccination (2)vaccination (2)
ANRS 114 ANRS 114 PneumovacPneumovac StudyStudy

5544Other cases w/oOther cases w/o
pathogen pathogen 

0022LegionellaLegionella
pneumpneum. . PneuPneu..

1100PneumococcalPneumococcal
confirmedconfirmed

6666BactBact. . PneuPneu. . 
suspect suspect 

PPVPPVPCV + PPVPCV + PPV


