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BackgroundBackground
The same dose of an ARV drug produces varying plasma concentrations in different

individuals due to intra-individual differences in drug processing1. 
Factors such as sex, race, age, body mass index (BMI), genetics, and the concomitant 

use of certain drugs influence plasma drug concentrations2.
Because optimal virologic response is dependent upon achieving a threshold level of 

ARV exposure, and because drug toxicity is often directly correlated with plasma drug 
concentrations, the extent to which the PK profile of a given ARV agent varies by 
patients’ sex could have relevance in clinical HIV management. 

The purpose of this study is to determine the impact of sex and tenofovir (TDF) co-
administration on the PK profile of lopinavir/ritonavir (LPV/r).  The relationship between 
dosing interval, plasma drug concentrations and the frequency of self-reported daily 
bowel movements (DBM) was also assessed. 

ResultsResults
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ConclusionsConclusions

Purpose of the Study: PK variability occurs with antiretroviral (ARV) drugs. Factors including sex are known to explain PK variability. Since virologic response and
toxicity often correlate with ARV exposure, the extent to which PK varies by sex could have clinical relevance. The impact of sex on once daily LPV/r PK and the
relationship between LPV/r exposure and daily bowel movement was evaluated.
Methods: Steady state intensive PK plasma samples were obtained from virologically suppressed HIV+ pts whose LPV/r doses had been modified from 400 mg BID to
800/200 mg QD as soft gel capsules 2-weeks prior to sampling. LPV/r assay was performed by HPLC. PK parameters estimated by non-compartmental method were
reported as 90% CI about the geometric mean for men vs. women. Self reported daily bowel movement was obtained and assessed for correlation with LPV exposure.
Summary of Results: Subjects were mostly Black (70%). Median age (men=41 yrs, women=37 yrs). Median wt (men=81 kg, women=86 kg). LPV QD PK was similar
to historic data. No sex differences were observed in LPV/r Cmax, AUC24, or Cmin. The 800/200 mg QD was associated with similar DBM profile as the 400/100 mg BID.
No significant correlation was observed between daily bowel movement and LPV Cmax, (P=0.28). 
Conclusions: (1) Steady state LPV/r PK was similar in HIV+ men vs. HIV+ women (2) Daily bowel movement profile was similar for QD vs. BID dosing (3) No
correlation observed between LPV Cmax and daily bowel movement. 

Characteristics                                                 N       (%)

Sex:                                  

Race:                                 

Age (yrs):                          

Weight (Kg):                      

CD4 T-cell (cells/μl):

Tenofovir use:                 

Male………………………………….…….
Female……………………………….…....
Black, non Hispanic…………………...…
White (Hispanic/non-Hispanic)……...….
Median age for male…………………..…
Median age for female……..…………....
Median weight for Male……..………..….
Median weight for female……...….……..
Median for Male…………..………..……..
Median for female……………..……..…..
No…………………….……………..……..
Yes…………………….……………….….

9        (45)
11      (55)
14      (70)
6        (30)
41.00
37.00
81.00
85.90
306.00
472.00
9        (45)
11      (55)

Table 1: Baseline Characteristics 

Drug Group Cmax (ng/ml) Tmax (h) AUC24 (ng*h/ml) Cmin (ng/ml) CL/F (L/h)
Cohort(men + women) 11,548 + 3384 5.68 + 3.8 158,800 + 54,700 2834 + 2111 4.94 + 2.66

Men 12,152 + 2,911 6.45 + 4.6 160,100 + 48,900 2819 + 2495 4.6 + 2

Women 11,053 + 3792 5.1 + 3.2 157,800 + 61,400 2846 + 1868 5.3 + 3.2

Gender differences 5% (↑men) 22% (↑men) 14% (↑men) 1% 13% (↓men)

GMRSEX (90% CI)
P-value

0.88 (0.67 – 1.15)
0.28

0.95 (0.77 – 1.29)
0.77

1.27 (0.60 – 2.66)
0.59

No TDF 13,394 + 2790 5.2 + 3.6 183,400 + 53,900 3,036 + 2,225 4.2 + 1.7

With TDF 10,038 + 3,155 6.1 + 4.1 138,700 + 48,700 2,668 + 2,108 5.5 + 3.2

% (no TDF - TDF) 25% (-) 15% 24% 12% (-) 24%

GMRTDF (90% CI)
P-value

1.38 (1.08 – 1.75)
0.01

1.35 (1.02 – 1.79)
0.01

1.32 (0.63 – 2.78)
0.7

Cohort(men + women) 1,328.5 + 719.2 5.58 + 4.05 11,100 + 4,890 126.26 + 89.63 20.58+ 11.84

Men 1427 + 626 6.0 + 4.6 11,800 + 4,600 138.30 + 117.30 17.98 + 7.60

Women 1248 + 809 5.2 + 3.8 10,600 + 5,300 116.4 + 63.4 22.7 + 14.5

Gender differences 13% (↑men) 13% (↑men) 10% (↑men) 14% (↑men) 21% (↓men)

GMRSEX (90% CI)
P-value

0.79 (0.50 – 1.22)
0.5

0.84 (0.57 -1.23)
0.6

1.02 (0.58 -1.80)
0.6

No TDF 1,598 + 641 4.9 + 3.1 13,360 + 5,210 125.99 + 73.06 16.4 + 8.1

With TDF 1,108 + 732 6.1 + 4.1 9,250  + 3,920 126.48 + 104.85 24.0 + 13.6

% (no TDF - TDF) 31% (-) 20% 31% (-) 0.4 (-) 32%

GMRTDF (90% CI)
P-value

1.80 (1.23 – 2.66)
0.01

1.58 (1.11 – 2.20
0.01

1.11 (0.63 -1.97)
0.9
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Table 2: PK Parameters for LPV/r by Gender & TDF use

Data are expressed as means + standard deviations unless indicated otherwise.
GMRSEX is the ratio of the geometric means for the parameters for women vs. men.
GMRTDF is the ratio of the geometric means for the parameters for tenofovir use vs. no tenofovir use. 

Fig 1: LPV PK by Gender Fig 2: LPV PK by TDF Use 

Fig 3: RTV PK by TDF Use 

Fig 4: Correlation between LPV Cmax & DBM 

Although the sample size is relatively small, lack of sex 
difference in LPV/r plasma concentrations affirms the use of 
a uniform LPV/r dose regardless of gender. 

LPV/r PK profile observed in this cohort is consistent with 
historic PK data for once daily dosing3, and suggests the 
possibility of LPV/r dosing simplification from BID to QD 
particularly in treatment naïve setting. 

Our data also indicates an interaction between LPV/r and 
TDF wherein the Cmax and AUC24 for LPV/r were reduced in 
the presence of TDF, but not the Cmin. 

ConclusionsConclusions
No significant correlation was observed between the 
frequency of daily bowel movement and LPV plasma 
exposure.
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MethodsMethods
Steady state intensive PK plasma samples were obtained from 20 virologically suppressed HIV-
infected patients whose LPV/r doses had been modified from 400/100 mg BID to 800/200 mg QD 
as soft gel capsules (SGC) 2-weeks prior to sampling. 

ARV drug assays were performed by high-performance liquid chromatography (HPLC). PK 
parameters estimated by non-compartmental method were reported as 90% confidence intervals 
(CI) about the geometric mean ratio (GMR) for men vs. women and TDF use vs. no-TDF. 

Inter-group differences between the PK parameters of LPV and RTV were evaluated using the 
non-parametric Kruskall-Wallis test. A P-value of less than 0.05 was considered statistically 
significant.  

The frequency of DBM was determined and assessed for correlation with LPV exposure.
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