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Conclusions

• �RAL was efficacious in HIV-infected patients with and without Hepatitis B and/or Hepatitis C 
co-infection.

• �RAL was generally well tolerated in HIV-infected patients with and without Hepatitis B and/or 
Hepatitis C co-infection.

		  – �Grade 2, 3, 4 liver enzyme elevations were observed more frequently in HIV/HBV/HCV 
co-infected patients than in HIV-monoinfected patients, but this difference was noted in 
both the RAL and control groups (EFV in STARTMRK and OBT in BENCHMRK-1 & 2). 

Objective:  This analysis reports long-term hepatic safety and efficacy data from patients (pts) with HBV and/or 
HCV co-infection who participated in 3 Phase III studies of raltegravir (RAL).

Methods:  Each study was double-blind and randomized.  In STARTMRK, treatment-naïve pts received RAL 400 mg 
bid or efavirenz (EFV) 600 mg qhs, both in combination with tenofovir/emtricitabine (TDF/FTC).  In BENCHMRK-1 
and -2, highly treatment-experienced pts with multi-drug resistant virus failing other therapies received RAL  
400 mg bid or placebo, both in combination with optimized background therapy (OBT).  Pts with chronic (but not 
acute) active HBV and/or HCV co-infection were permitted to enroll, provided that baseline liver function tests did 
not exceed 5 times the upper limit of normal.  HBV infection was defined as + Hepatitis B surface antigen for all 
studies; HCV infection was defined as + HCV RNA for STARTMRK and as + Hepatitis C antibody for BENCHMRK.

Results: In total, 743 pts received RAL and 519 received comparator across the 3 studies. Hepatitis co-infection 
was present in 16% (114/699) of treatment-experienced pts (HBV=6 %, HCV=9 %, HBV+HCV=1 %) and in 6% 
(34/563) of treatment-naïve pts (HBV=4 %, HCV=2 %, HBV+HCV=0.2 %).  Selected safety and efficacy results 
at week 96 are shown for pts with (+) HBV/HCV and those without (-) HBV/HCV co-infection.

BENCHMRK (treatment-experienced) STARTMRK (treatment-naïve)

RAL + OBT Placebo + OBT RAL + TDF/FTC EFV + TDF/FTC

+ HBV/HCV - HBV/HCV + HBV/HCV - HBV/HCV + HBV/HCV - HBV/HCV + HBV/HCV - HBV/HCV

N=77 

(PYR=125)

N=385 

(PYR=584)

N=37 

(PYR=33)

N=200 

(PYR=210)

N=18 N=263 N=16 N=266

Percent (rate/100 PYR)* with lab abnormalities of Grade 3 or 4 and increased grade from baseline

AST increase 10.4 (6.4) 3.6 (2.4) 2.8 (3.0) 4.5 (4.3) 11.1 2.3 6.3 2.3

ALT increase 13.0 (8.0) 3.6 (2.4) 8.3 (9.1) 3.0 (2.9) 5.6 1.5 12.5 1.9

Bilirubin increase 3.9 (2.4) 3.6 (2.4) 5.6 (6.1) 2.0 (1.9) 0 0.8 0 0

% with Hepatic AE 2.6 3.9 5.4 4.0 0 3.0 0 0.4

% with HIV  
RNA <50**

63.1 61.4 15.2 30.6 93.3 89.9 92.3 89.4

* �Exposure-adjusted rates per 100 patient-years at risk (PYR) are shown for the BENCHMRK studies, due to longer duration of exposure in the  
RAL group.

** Observed failure approach.

Conclusion: Grade 3,4 liver enzyme elevations were observed more frequently in HIV/HBV/HCV co-infected 
patients than in HIV-monoinfected patients, but were not different between the raltegravir and control (OBT or 
EFV) groups.  Overall, raltegravir was efficacious and generally well tolerated to 96 weeks in HIV-infected patients 
with HBV and/or HCV co-infection.

• �Studies Included 

STARTMRK:  Phase III study in ART-naïve subjects, ––
raltegravir  (RAL) 400 mg bid vs efavirenz 600 mg qd (1:1 
randomization), both with tenofovir + emtricitabine	

BENCHMRK-1 & 2 combined: Identical phase III studies ––
in highly treatment experienced patients failing current 
therapy, RAL 400 mg bid vs placebo (2:1 randomization), 
both with optimized background therapy

• �Included patients with chronic HBV and/or HCV co-infection, 

defined as:––

HBV:  + HBs antigen▪▪
HCV:  + HCV antibody▪▪

		     - In STARTMRK, most patients had +HCV RNA

patients were stable and met LFT entry criteria: ––

AST/ALT/Alkaline phosphatase ≤ 5x ULN▪▪
Total bilirubin ≤ 2x ULN (BENCHMRK-1 & 2)▪▪
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• �Raltegravir (RAL), is a novel HIV-1 integrase inhibitor, which is now 
approved for use in combination regimens for the treatment of HIV 
infection1

It has demonstrated potent efficacy (Figures 1-4) and a favorable ––
safety profile in treatment-naïve and heavily treatment-
experienced HIV-1 infected patients2,3      

• �This presentation is to evaluate the efficacy and safety 
of RAL in patients co-infected with HIV-1 and Hepatitis 
B and/or C enrolled in 3 phase III studies:

STARTMRK:  HIV treatment-naïve patients––

BENCHMRK-1 & 2 combined:  HIV-treatment-––
experienced patients        

Background

†† Non-completer = failure (NC=F): all discontinuations were counted as failures.
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Non-inferiority
p-Value <0.001
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* p-value was derived from a logistic regression model adjusted for baseline HIV RNA level (log10), first enfuvirtide use in OBT, first 
darunavir use in OBT, active PI in OBT. 
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†† Non-completer = failure (NC=F): all discontinuations were counted as failures.

Overall Efficacy through Week 96
Proportion (%) of Patients (95% CI) with HIV RNA <50 copies/mL (Non-Completer = Failure†)

Figure 1. STARTMRK2 Figure 2. BENCHMRK3-1 & 2

Change from Baseline in CD4 Cell Count 
(Observed Failure†)

Figure 4. BENCHMRK3 -1 & 2Figure 3. STARTMRK2

†† Observed Failure (OF): only discontinuations due to lack of efficacy were counted as failures afterwards, and baseline value was carried 
forward. 
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∆(RAL-EFV)[95%CI]=+15[-13,+42]

240

*  p-value was derived from a mixed-effects model adjusted for: baseline CD4 cell count, stratum, treatment, visit, interactions 
between visit and previous variables. 
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45

P*<0.001

†† Observed Failure (OF): only discontinuations due to lack of efficacy were counted as failures afterwards, and baseline value was carried forward. 

Results

Baseline Patient Characteristics

Efficacy at Week 96 by Hepatitis Co-infection Status

Safety by Hepatitis Co-infection Status

STARTMRK BENCHMRK-1 & 2

Hepatitis B/C + Hepatitis B/C - Hepatitis B/C + Hepatitis B/C -

RAL  
(N=18)

EFV  
(N=16)

RAL 
 (N=263)

EFV  
(N=266)

RAL 
(N=77)

Pbo 
 (N=37)

RAL 
 (N=385)

Pbo 
 (N=200)

PYR at risk --- --- --- --- 125 33 584 210

% % % % % (rate†) % (rate†) % (rate†) % (rate†)

Clinical AE 94.4 93.8 94.3 97.4 92.2 (56.8) 83.8 (93.9) 92.5 (61.0) 89.5 (85.2)

Drug-related* 50.0 75.0 46.8 78.2 54.5 (33.6) 59.5 (66.7) 58.4 (38.5) 58.5 (55.7)

Serious 16.7 0 12.9 12.4 23.4 (14.4) 18.9 (21.2) 23.1 (15.2) 23.0 (21.9)

Serious & 
drug-related*

0 0 2.3 1.9 5.2 (3.2) 2.7 (3.0) 2.3 (1.5) 4.0 (3.8)

Discontinued 5.6 0 3.4 6.4 3.9 (2.4) 2.7 (3.0) 3.6 (2.4) 5.0 (4.8)

† per 100 person-years at risk (PYR).
* determined by investigator to be possibly, probably, or definitely related to raltegravir, placebo, or efavirenz alone or in combination with other ART.

Clinical Adverse Event Summary

STARTMRK BENCHMRK-1 & 2

Hepatitis B/C + Hepatitis B/C - Hepatitis B/C + Hepatitis B/C -

RAL  
(N=18)

EFV  
(N=16)

RAL 
(N=263)

EFV 
(N=266)

RAL  
(N=77)

Pbo 
(N=37)

RAL 
(N=385)

Pbo 
(N=200)

% % % % % (rate†) % (rate†) % (rate†) % (rate†)

Any hepatobiliary AE 0 0 3.0 0.4 2.6 (1.6) 5.4 (6.1) 3.9 (2.6) 4.0 (3.8)

Hepatic failure, acute -- -- -- -- -- -- 0.3 (0.2) 0

Hepatic pain -- -- -- -- -- -- 0.3 (0.2) 0

Hepatic steatosis -- -- 0.4 0 -- -- 0.3 (0.2) 0

Hepatitis -- -- 0 0.4 1.3 (0.8) 0 0.3 (0.2) 1.0 (1.0)

Hepatomegaly -- -- 1.1 0 -- -- 0.5 (0.3) 1.5 (1.4)

Hyperbilirubinemia -- -- -- -- -- -- 0.5 (0.3) 0

Jaundice -- -- 0.4 0 -- -- 0.3 (0.2) 0.5 (0.5)

Portal hypertension -- -- -- -- -- -- 0.5 (0.3) 0

Bile duct stone -- -- -- -- 1.3 (0.8) 0 -- --

Cholangitis -- -- -- -- -- -- 0.3 (0.2) 0

Cholecystitis -- -- 0.8 0 -- -- 0.3 (0.2) 0.5 (0.5)

Cholelithiasis -- -- 0.4 0 0 5.4 (6.1) 0.5 (0.3) 0.5 (0.5)

Cholestasis -- -- -- -- -- -- 0 0.5 (0.5)

Gallbladder disorder -- -- -- -- -- -- 0 0.5 (0.5)

Gallbladder polyp -- -- -- -- -- -- 0.3 (0.2) 0

† per 100 person-years at risk (PYR). 
* indicates no event in either treatment group.

Hepatobiliary Adverse Events

Hepatitis B/C Positive Hepatitis B/C Negative

RAL (N=18) EFV  (N=16) RAL (N=263) EFV (N=266)

Median age, years 37.0 35.5 37.0 36.0

Male, n (%) 16 (88.9) 11 (68.8) 211 (80.2) 220 (82.7)

Race:  White, n (%) 6 (33.3) 5 (31.3) 110 (41.8) 118 (44.4)

            Black, n (%) 3 (16.7) 1 (6.3) 30 (11.4) 22 (8.3)

            Asian, n (%) 3 (16.7) 6 (37.5) 33 (12.5) 26 (9.8)

            Hispanic, n (%) 4 (22.2) 3 (18.8) 56 (21.3) 64 (24.1)

            Other, n (%) 2 (11.1) 1 (6.3) 34 (12.9) 36 (13.5)

AIDS, n (%) 1 (5.6) 7 (43.8) 42 (16.0) 36 (13.5)

Median CD4 cell count, cells/µL 196.5 101.5 213.0 208.0

Median HIV RNA, copies/mL 98350 90950 117000 104500

Hepatitis B only, n (%) 13 (72.2) 9 (56.3) --- ---

Hepatitis C only, n (%) 5 (27.7) 6 (37.5) --- ---

Hepatitis B and C, n (%) 0 1 (6.3) --- ---    

---, not applicable.

STARTMRK   
Hepatitis B/C Positive Hepatitis B/C Negative

RAL (N=77) Placebo (N=37) RAL (N=385) Placebo (N=200)

Median age, years 44.0 42.0 45.0 45.0

Male, n (%) 67 (87.0) 34 (91.9) 338 (87.8) 176 (88.0)

Race:  White, n (%) 57 (74.0) 30 (81.1) 244 (63.4) 143 (71.5)

            Black, n (%) 9 (11.7) 4 (10.8) 56 (14.5) 22 (11.0)

            Asian, n (%) 4 (5.2) 1 (2.7) 12 (3.1) 5 (2.5)

            Hispanic, n (%) 5 (6.5) 1 (2.7) 48 (12.5) 18 (9.0)

            Other, n (%) 2 (2.6) 1 (2.7) 25 (6.5) 12 (6.0)

AIDS, n (%) 70 (90.9) 31 (83.8) 357 (92.7) 184 (92.0)

Median CD4 cell count, cells/µL 165.0 125.0 111.5 123.0

Median HIV RNA, copies/mL 44200 48000 67000 44450

Median # of prior ARTs 12 12 12 12

Median yrs prior ART use 10.5 10.5 9.9 10.2

Hepatitis B only, n (%) 36 (46.8) 7 (18.9) --- ---

Hepatitis C only, n (%) 37 (48.1) 28 (75.7) --- ---

Hepatitis B and C, n (%) 4 (5.2) 2 (5.4) --- ---
---, not applicable.

† Among patients with Hepatitis B, 92% took tenofovir.  Of these, 75% also took emtricitabine, 20% took lamivudine, and 5% took neither emtricitabine nor lamivudine.

BENCHMRK-1 & 2

STARTMRK BENCHMRK-1 & 2

Hepatitis B/C + Hepatitis B/C - Hepatitis B/C + Hepatitis B/C -

RAL 
(N=18)

EFV 
(N=16)

RAL 
(N=263)

EFV 
(N=266)

RAL  
(N=77)

Pbo  
(N=37)

RAL 
(N=385)

Pbo 
(N=200)

% % % % % (rate†) % (rate†) % (rate†) % (rate†)

AST Grade

2.6 - 5.0 x ULN 2 5.6 18.8 3.8 4.6 18.2 (11.2) 10.8 (12.1) 7.0 (4.6) 6.5 (6.2)

5.1 - 10.0 x ULN 3 5.6 0.0 1.5 2.3 7.8 (4.8) 2.7 (3.0) 3.4 (2.2) 3.0 (2.9)

>10.0 x ULN 4 5.6 6.3 0.8 0.0 2.6 (1.6) 0.0 (0.0) 0.3 (0.2) 1.5 (1.4)

ALT 

2.6 - 5.0 x ULN 2 22.2 12.5 4.9 8.4 20.8 (12.8) 10.8 (12.1) 6.5 (4.3) 9.0 (8.6)

5.1 - 10.0 x ULN 3 0.0 6.3 0.8 1.5 9.1 (5.6) 8.1 (9.1) 2.9 (1.9) 1.0 (1.0)

>10.0 x ULN 4 5.6 6.3 0.8 0.4 3.9 (2.4) 0.0 (0.0) 0.8 (0.5) 2.0 (1.9)

Total bilirubin

1.6 - 2.5 x ULN 2 16.7 0.0 2.7 0.0 9.1 (5.6) 2.7 (3.0) 4.9 (3.3) 3.0 (2.9)

2.6 - 5.0 x ULN 3 0.0 0.0 0.8 0.0 2.6 (1.6) 5.4 (6.1) 2.9 (1.9) 2.0 (1.9)

>5.0 x ULN 4 0.0 0.0 0.0 0.0 1.3 (0.8) 0.0 (0.0) 0.8 (0.5) 0.0 (0.0)

† per 100 person-years at risk (PYR).

Selected Laboratory Abnormalities

STARTMRK BENCHMRK-1 & 2

Hepatitis Co-infection RAL # EFV # RAL * PBO *

Yes % (n/N) 
[95% CI]

93 (14/15)
[68, 100]

92 (12/13)
[64, 100]

63 (41/65)
[50, 75]

15 (5/34)
[5, 31]

No % (n/N) 
[95% CI]

90 (214/238) 
[85, 93]

89 (210/235) 
[85, 93]

61 (221/360)
[56, 66]

31 (57/186) 
[24, 38]

§ Observed Failure (OF) approach: only discontinuations due to lack of efficacy were counted as failures afterwards, and baseline value was carried forward.  
#  with tenofovir + FTC; * with optimized background therapy

HIV RNA <50 copies/mL§ 

STARTMRK BENCHMRK-1 & 2

Hepatitis Co-infection RAL # EFV # RAL * PBO *

Yes cells/µL 
(95% CI)

218 
[114, 323]

257 
[188, 325]

106 
[72, 140]

30 
[4, 57]

No cells/µL 
(95% CI)

241 
[221, 261]

223 
[203, 243]

127 
[111, 142]

52 
[37, 68]

§ Observed Failure (OF) approach: only discontinuations due to lack of efficacy were counted as failures afterwards, and baseline value was carried forward.  
#  with tenofovir + FTC; * with optimized background therapy

Change from Baseline in CD4 Count (cells/uL)§

Statistical Analysis
• �Efficacy Analysis:

Observed failure (OF) approach used for subgroup ––
efficacy analysis in order to focus on virologic 
responses (only patients who discontinued therapy 
due to lack of efficacy were considered failures), 
although primary analyses used non-completer = 
failure (NC=F) approach.

• �Safety Analysis:

Given the imbalance in exposure in the BENCHMRK ––
studies, exposure-adjusted event rates (number of 
patients with event /100 patient-years exposure) 
were summarized for adverse events.
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