
Single Agent Therapy with Lopinavir/Ritonavir Suppresses HIV-1 Viral Replication in ARV Naïve Patients: IMANI II - 96 Week Final Results

Background
Single agent therapy (SAT) with lopinavir/ritonavir (LPV/r) has demonstrated successful control of •	
viral replication as part of a variety of treatment strategies.1,2,3,4,5,6,7,8  However, there are limited 
data in LPV/r SAT in ARV naïve patients.9,10   Recent data demonstrated durable virologic control in 
ARV naïve patients at 96 weeks with this strategy.11,12
We present 96 week data of our IMANI II study of LPV/r SAT in ARV naïve subjects.•	

Methods
IMANI II was a 48 week, phase II open label study examining, safety, virologic response and tolerability of •	
LPV/r SAT in 39 ARV naïve patients. 48 week data showed 79% of subjects had VL<75   (ITT: M=F).10

We now present the final 96 week analysis from this study.•	
Eligible patients were all that completed the 48 week original study which was the entire group•	
Primary endpoints:•	

	 - Proportion of subjects with plasma HIV-1 RNA (BDNA) <75 at week 96 (ITT M=F) calculated  from 		
	   baseline

Secondary endpoints•	
	  - Virologic resistance in failing patients
	  - CD4 count change
	  - Change in lipid and triglyceride concentrations

Adherence  was assessed by returned pill counts•	
All patients received LPV/r tablet formulation from weeks 48 to 96•	

Major Inclusion Criteria (day zero)
VL ≥ 2000 copies /ml•	
CD4+ < 400*•	
≥18 years of age•	
PI –naïve or has < 7 days of prior ART with any licensed or investigational compound•	
No active opportunistic infection •	

* CD4+≥ 400 allowed only with documented understanding of DHHS guidelines and desire for treat ment.

Major Exclusion Criteria (day zero)
M184V mutation, or protease mutations at 32, 46, 47, 48, 50, 54, 73, 82, 84, or 90•	
HBV co-infection, HCV requiring treatment•	
Hypersensitivity, pregnancy, contraindicated concomitant meds•	
Significant concomitant illness •	

Baseline Characteristics

258 (12-1165) cells/mm3

10 (26)  
3 (8)

CD4+ at baseline – median (range)

>51-≤ 200 cells/mm3 – n (%)
< 50 cells/mm3 - n (%)

4.48 (3.62 - >5.70) log copies/ml
10 (26)

Viral load at baseline – median (range)
> 100,000 copies/ml – n (%)

41 (18-66)Age years – mean (range)

20 (51)
17 (44)

1 (3)
1 (3) 

Race/Ethnicity - n (%)
Caucasian
African American
Asian
Hispanic

27 (69)
12 (31)

Gender - n (%)
Male
Female

n = 39

258 (12-1165) cells/mm3

10 (26)  
3 (8)

CD4+ at baseline – median (range)

>51-≤ 200 cells/mm3 – n (%)
< 50 cells/mm3 - n (%)

4.48 (3.62 - >5.70) log copies/ml
10 (26)

Viral load at baseline – median (range)
> 100,000 copies/ml – n (%)

41 (18-66)Age years – mean (range)

20 (51)
17 (44)

1 (3)
1 (3) 

Race/Ethnicity - n (%)
Caucasian
African American
Asian
Hispanic

27 (69)
12 (31)

Gender - n (%)
Male
Female

n = 39

Results
Figure 1: Subject disposition through week 48

52 subjects screened

40 subjects enrolled

3 (8%) dose was 
intensified from 
400/100 mg to 
600/150 mg BID

34 continue on LPV/r 
alone

10 screen failures
2 withdrew prior to 

baseline

39 subjects treated with LPV/r single 
agent therapy

2 (5%) intensified 
with 3TC +TDF

2 LTFU after BL but 
prior to wk 4 due to 
hurricane. 1 additional 
patient screened and 
replaced with IRB’s
permission

Figure 2:  Subject Disposition 48 → 96 weeks
39 subjects enrolled in extension

3 previous LPV(r)
Dose intensified

2 intensified with
TDF/3TC

1 discont’d
Due to protocol

Violation
Week 60

2 LTFU
Week 72
Week 96

1 LTFU
Week 84

1 LTFU
Week 72

34/39 subjects completed 96 weeks
33 of these on SAT for entire time

Figure 3:  Viral suppression (ITT M=F)

Figure 4:  Change in CD4+ 
from baseline through 96 weeks (median)

0

50

100

150

200

250

300

350

0 4 8 12 16 20 24 32 40 48 60 72 84 96

C
D

4+
 c

el
ls

/µ
L

Weeks

0

50

100

150

200

250

300

350

0 4 8 12 16 20 24 32 40 48 60 72 84 96

C
D

4+
 c

el
ls

/µ
L

Weeks
•10/11 subjects beginning with CD4 <200 had CD4 count >200 at week 96. Only 
subject (33) who was non-compliant had CD4<200

Figure 5: Point prevalence of virologic response
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Table 6: Viremic subjects to week 48

Rebounded and resuppressed throughout study.  Week 40 = VL 
1210 c/mL, Week 44 VL = 793 c/mL and 139 c/mL at week 48.  
Dose intensified at week 48.  

011

Poor compliance suspected. Adherence counseled. Rebounded 
throughout study. Intensified with tenofovir and emtricitabine at 
week 40. Suppressed to VL < 75 c/mL at week 44 and 48. 

030

Dose intensified at week 40. Week 48 VL 139 c/mL.  Patient 
withdrawn.  Patient admitted he was not treatment naïve at study 
start. He was untruthful in order to gain access to free 
medication. He had been on several regimens previously, 
including taking his partner’s Kaletra as single-agent “from time 
to time”. 

013

Periodic non-compliance suspected–Rebounded at week 32, 
resuppressed at week 44.  VL 743 c/mL at week 48.  
Resuppressed again after week 48 with adherence counseling. 

049

Poor compliance. Reached one-log VL decrease by week 
4. Reached < 400 c/mL by week 16. Rebounded at week 
20. Adherence counseled.  LPV/r dose intensified at week 28. Did 
not resuppress. 

043

Poor compliance. Adherence counseled. Failure at week 16. 
Intensified with tenofovir and emtricitabine .  Suppressed below
400 copies/mL by Week 44 (VL 120 = c/mL), Week 48 VL = 19950 
c/mL. 
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Subject

VL<75 at week 96

LTFU week 60

Non-compliant VL 24,778
at week 96

LTFU week 84

Dropped at week 60 for 
protocol violation

Ongoing non-adherence
LTFU week 96

Outcome
Week 48-96

VL<75 at week 96

LTFU week 60

Non-compliant VL 24,778
at week 96

LTFU week 84

Dropped at week 60 for 
protocol violation

Ongoing non-adherence
LTFU week 96

Outcome
Week 48-96

Table 7: Viremic subjects weeks 60-96

101<75<7511632
<75<757917,659*29
794629<75<7524
217276*<75<7522
<75NA6697*<7516
<75125181<752
<75<7592<751

Subject ID
96847260Weeks
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Table 8: Subjects who qualified for resistance testing to week 48

Fosamprenavir – 0.34 
(sensitive)
Nelfinavir – 0.42 (sensitive)
Saquinavir – 0.62 (sensitive)
Tipranavir - 0.64 (sensitive)

Fosamprenavir – 1.35 
(sensitive)
Nelfinavir – 1.58 (sensitive)
Saquinavir – 1.30 (sensitive)
Tipranavir – 1.1 (sensitive)

Phenotype not done due to no recognized change in genotypic 
resistance

NoneL63P98SL63P011

Lopinavir – 0.52 (sensitive)
Ritonavir – 0.53 (sensitive)
Atazanavir – 0.58 (sensitive)
Darunavir – 0.48 (sensitive)

Lopinavir – 0.89 (sensitive)
Ritonavir – 1.59 (sensitive)
Atazanavir – 0.96 (sensitive)
Darunavir – 1.25 (sensitive)

Phenotype not done due to no recognized change in genotypic 
resistance

Phenotype not done due to no recognized change in genotypic 
resistance

Phenotype not performed as subject was untruthful regarding 
prior treatment at baseline.  Subject was not ARV naïve and 
received PI medication prior to study.

Phenotype in those with PI mutation on therapy – Fold Change 
(sensitivity)

NoneM36I135wt/TM36I030

NoneL63P, A71V211K, 
333E

M36I, 
L63P, 
A71V, 
I93L, 
E35D

013

NoneL10V, K20I, 
M36I, I13V, 
H69K, L89M, 
G16E

NoneL10V, 
K20l,
M36I

049

NoneL10I, L63P, 
I13V

NoneL10I, 
L63P

043
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Mutations
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Protease 
Mutations

Baseline 
RT 
Mutations

Baseline 
Protease 
Mutation
s
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•*Documented or suspected non-adherence

Table 9: Subjects who qualified
 for resistance testing weeks 48 to 96

No 
mutations

24,7789633

RT I15V M36I
PI – no 

mutations

7949624

No 
mutations

14,0676011

GenotypeVLWeekSubject

No 
mutations

24,7789633

RT I15V M36I
PI – no 

mutations

7949624

No 
mutations

14,0676011

GenotypeVLWeekSubject

Table 10: Cholesterol and triglycerides through 96 weeks
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•*   1 subject week 60 lab lost, but week 72 and 84 VL <75

•** 2 subjects week 84 lab lost, but VL < 75 at week 96

•***Includes one subject intensified with TDF/3TC
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Figure 11:  Framingham Risk N=33

Table 12:  All grade adverse events potentially 
related to study drug to week 48

1 (3)Excessive thirst

1 (3)Weight gain

1 (3)Increased appetite

1 (3)Headache

1 (3)Paresthesia

2 (5)Diabetes (worsening)

2 (5)Vomiting

2 (5)Increased abdominal girth

17 (44)Diarrhea†

2 (5)Fatigue

3 (8)Abdominal upset

4 (10)Nausea

n (%)
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1 (3)Increased appetite

1 (3)Headache

1 (3)Paresthesia

2 (5)Diabetes (worsening)

2 (5)Vomiting

2 (5)Increased abdominal girth

17 (44)Diarrhea†

2 (5)Fatigue

3 (8)Abdominal upset

4 (10)Nausea

n (%)

* Two drug-unrelated SAEs were reported.  Subject 038 developed a low grade leiomyosarcoma of the 
neck and subject 009 was hospitalized with a bilateral buttock abscess with MRSA, and severe 
clostridium difficile colitis. However, the virologic responses were not compromised.
† 10/30 (33%) reported diarrhea onset while receiving soft-gel capsules. 7/39 (18%) reported new onset 
diarrhea while receiving tablets. No subjects withdrew due to adverse events. 

Table 13:  All grade adverse events
potentially related to study drug week 48-96

1 (1)Diabetes Mellitus – new onset
Begin oral hypoglycemic agent @ week 96

1 (1)Diarrhea

1 (1)Worsening of Diabetes Mellitus
Begin insulin at week 60

1 (1)Weight gain

1 (1)Increased abdominal girth

1 (1)Diabetes Mellitus – new onset
Begin oral hypoglycemic agent @ week 96

1 (1)Diarrhea

1 (1)Worsening of Diabetes Mellitus
Begin insulin at week 60

1 (1)Weight gain

1 (1)Increased abdominal girth
N (%)

Conclusions
In this study, the strategy of LPV/r SAT in ARV naïve patients, demonstrated durable virologic response •	
through week 96 with 74% achieving <75c/ml and 79% <400c/ml; ITT: M=F
Immunologic improvement continued over the entire study with a CD4 median increase of 310 cells•	
When rebound occurred it appeared to be associated with documented or suspected non-adherence.•	
In the first 48 weeks, 4 out of 6 rebounding patients re-suppressed upon adherence counseling and/or •	
intensification.  Low level viremia was seen in 5/39 (13%) following viral suppression without clinical or 
resistance sequele except in 1 subject who selected the I54V, but upon further investigation was not ARV 
naïve at baseline
In the second 48 weeks, only 3 subjects required resistance testing. In each case, only wild type virus was •	
seen.  Low level viremia was noted in 8 subjects and 6 of the 8 responded  to adherence counseling.  No 
clinical or resistance sequele were noted and no intensification was necessary.
LPV/r tablets were generally well tolerated with no significant adverse events seen from weeks 48 to 96.•	
Framingham risk scores did not change significantly from baseline with one subject began lipid lowering •	
agents during the entire study period
Subjects who lost virologic response or had intermittent viremia did not develop protease inhibitor resis-•	
tance.  
These 96 week results, as well as CNS and female genital tract virologic control response data from •	
IMANI II presented previously13,14, support the ongoing research into LPV/r as single agent therapy.

Discussion
The results from IMANI II provide complimentary data to the MONARK study which also showed 96 week •	
virologic suppression and immunologic improvement with LPV/r SAT in ARV or PI naive pts.   The re-
sults from these SAT trials are not dissimilar to observed outcomes from 96 week triple BPI HAART tri-
als.15,16,17
SAT gives an opportunity to see the direct safety and tolerability of LPV/r tablets.  AE’s of any grade were •	
rare and there were no significant changes in Framingham risk score over the 96 weeks.
Intermittent viremia was seen in a minority of subjects and were most often due to non-adherence.  Dif-•	
ferent from the MONARK trial, in IMANI II, we did not document the development of major PI resistance 
mutations.  Of note, in MONARK, 5/83 subjects on LPV/r SAT developed protease associated resistance 
mutations but without phenotypic resistance to LPV/r or other PI’s13.  To minimize resistance, clinicians 
should be intolerant of significant periods of viremia independent of regimen choice.  The resistance con-
sequences of LPV/r SAT are comparable to published BPI HAART with preservation of phenotypic class 
sensitivity and without the in class and/or multiclass resistance of NNRTI HAART.  17,18,19,20,21
The success of IMANI II suggests LPV/r SAT may be an option for clinicians/patients.  Specifically a de-•	
sire to; avoid NRTI toxicity, reduce the cost of HAART, or simply patient preference are situations where 
this strategy could be applied.

Future Directions
IMANI III – fully enrolled – LPV/r SAT qd as a 48 week extension of IMANI II•	
Single Genomic Sequencing•	

	 - Will begin late 2008 to analyze whether baseline and/or developing minority variants play any role in 	
	   predicting subjects with low level viremia.

Economics –planning stage- cost/efficacy analysis of LPV/r SAT in the IMANI II subjects•	
Still needed:  Large multi-centered comparative trials to confirm findings these pilot results.  •	
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