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Abstract

Background—The drug–drug interactions between pitavastatin and darunavir/ritonavir (DRV/r) 

as well as pitavastatin and efavirenz (EFV) were examined in an open-label, parallel-arm, 

pharmacokinetic (PK) study in HIV-uninfected healthy volunteers.

Methods—Subjects received a pitavastatin dose of 2 mg for 4 days, followed by either EFV 600 

mg (n = 14) or DRV/r 800/100 mg (n = 14) daily for 10 days, and pitavastatin 2 mg 

coadministered with EFV 600 mg or DRV/r 800/100 mg for 4 days. Full PK profiles were 

determined for pitavastatin and its lactone metabolite on days 4 and 18 and for EFV or DRV on 

days 14 and 18.

Results—In the EFV arm, the geometric mean area under the concentration time curve (AUC0-τ) 

and Cmax of pitavastatin were 85.3 ng·h·mL−1 and 15.6 ng/mL, respectively, when given alone, 

versus 76 ng·h·mL−1 and 18.8 ng/mL when coadministered with EFV. The geometric mean ratio 

for pitavastatin with EFV versus alone was 0.89 [90% confidence interval (CI): 0.73 to 1.09] for 

AUC0-τ and 1.20 (90% CI: 0.79 to 1.83) for Cmax. In the DRV/r arm, AUC0-τ and Cmax were 62.8 

Copyright © 2014 by Lippincott Williams & Wilkins

Correspondence to: Carlos D. Malvestutto, MD, MPH, FACES Program. 700 Children’s Drive. Nationwide Children’s Hospital. 
Columbus, OH 43205. (carlos.malvestutto@nationwidechildrens.org). 

Presented at the 53rd Interscience Conference on Antimicrobial Agents and Chemotherapy (ICAAC), September 10–13, 2013, 
Denver, CO.

Supplemental digital content is available for this article. Direct URL citations appear in the printed text and are provided in the HTML 
and PDF versions of this article on the journal’s Web site (www.jaids.com).

HHS Public Access
Author manuscript
J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2015 December 01.

Published in final edited form as:
J Acquir Immune Defic Syndr. 2014 December 1; 67(4): 390–396. doi:10.1097/QAI.0000000000000333.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.jaids.com


ng·h·mL−1 and 24.0 ng/mL, respectively, when pitavastatin was administered alone, versus 56.9 

ng·h·mL−1 and 23.2 ng/mL when coadministered with DRV/r. The geometric mean ratio for 

pitavastatin with DRV/r versus alone was 0.91 (90% CI: 0.78 to 1.06) for AUC0-τ and 0.93 (90% 

CI: 0.72 to 1.19) for Cmax.

Conclusions—There were no significant PK interactions between pitavastatin and EFV or 

DRV/r. No significant safety issues or lipid changes were noted.

Keywords
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INTRODUCTION

HIV-infected individuals are at increased risk of coronary heart disease because of many 

factors including traditional risk, chronic inflammation caused by the virus itself, and lipid 

metabolism abnormalities associated with the progression of HIV disease and potential 

toxicities attributed to certain antiretroviral drugs. The guidelines of the HIV Medical 

Association (HIVMA) of the Infectious Disease Society of America (IDSA) support 

managing dyslipidemia in HIV-infected patients similar to the general population.1 Essential 

tools for the management of dyslipidemia in HIV-infected persons are diet, exercise, 

smoking cessation, lipid-lowering drugs, and in particular, 3-hydroxyl-3-methylglutaryl-

coenzyme A reductase inhibitors (statins). Pitavastatin, the most recently approved statin in 

the United States, has been shown to have potent effects on low-density lipoprotein 

cholesterol (LDL-C) and high-density lipoprotein cholesterol in the general population, 

including people with metabolic syndrome and type 2 diabetes.2 Significant reductions in 

total cholesterol and LDL-C have also been demonstrated in HIV-infected individuals.3 

Although most statins are metabolized primarily through the CYP3A4 isozyme, pitavastatin 

is metabolized by glucuronidation and offers the potential for reduced drug–drug 

interactions (DDIs) when coadministered with antiretrovirals. The protease inhibitor (PI), 

darunavir with ritonavir pharmacokinetic (PK) enhancement (DRV/r) and the nonnucleoside 

reverse transcriptase inhibitor (NNRTI), efavirenz (EFV) are 2 of the most potent and 

commonly used antiretrovirals but have well described DDIs when coadministered with 

many statins.4,5

Ritonavir is a potent inhibitor of CYP3A4 among PIs, which has led to its use as a PK 

enhancer for other PIs including DRV. The coadministration of ritonavir-enhanced PIs with 

most statins is a cause for concern in terms of DDIs and can result in elevated plasma 

concentrations of statins and muscle-associated adverse effects such as myositis and 

rhabdomyolysis.6 A PK study assessing the potential DDIs of lopinavir/ritonavir in 

combination with pitavastatin showed that concomitant administration of both drugs was 

safe and well tolerated.7

EFV is a potent inducer of the CYP3A4 isozyme and interacts with statins that are 

metabolized by CYP3A4. When coadministered with statins such as simvastatin, 
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atorvastatin, and pravastatin, EFV acts as a potent inducer of statin metabolism and requires 

an increase in statin dose to achieve lipid goals.5,8

The objectives of this study were to evaluate potential drug interactions between EFV or 

DRV/r in combination with pitavastatin.

METHODS

This study was a phase I, open-label, parallel 2-arm, drug interaction study to investigate the 

effects of EFV and DRV/r on the PK of pitavastatin. This study was performed in healthy 

adult HIV-1 seronegative volunteers to avoid the potential development of drug resistance in 

HIV-infected persons exposed to DRV/r or EFV monotherapy. The primary objective of the 

study was to investigate the effect of EFV and DRV/r on the PK of pitavastatin. Secondary 

objectives were to investigate the effects of pitavastatin on the PK of EFV and DRV/r and to 

describe the non–steady-state changes in serum LDL-C due to pitavastatin in the presence of 

EFV or DRV/r.

Subjects

The study population consisted of male and female HIV-seronegative healthy volunteers, 

18–60 years of age. Subjects did not have any chronic underlying illnesses and could not be 

taking chronic medications. Subjects had to weigh within 20% of the normal body weight 

(body mass index, 18–25) and have a minimum weight of 50 kg. All enrolled volunteers 

were required to have baseline laboratory values including hemogram and renal function 

within normal limits and aspartate aminotransferase (AST) and alanine aminotransferase 

(ALT) up to 1.5× upper limit of normal. Both male and female subjects (except for those 

documented as not of reproductive potential) had to agree to practice adequate birth control 

using a combination of 2 accepted birth control methods. Females of childbearing potential 

had to have a negative pregnancy test within 14 days before study entry, on day of entry, and 

before each PK visit. Subjects could not have participated in any investigational drug studies 

within 30 days before study entry. Subjects were enrolled between August 24, 2012 and 

January 8, 2013. The final study visit for the last subject was completed on February 20, 

2013.

Study Design

Subjects were recruited to participate in 1 of the 2 parallel study arms. The study design has 

been previously described,5 and a schematic outline is shown in Figure 1. For the first 3 

days, subjects took pitavastatin 2 mg daily. On the fourth day, pitavastatin was administered 

under direct observation. From day 5 through 13, subjects self-administered 1 tablet of EFV 

600 mg (arm A) or 2 tablets of DRV 400 mg and 1 tablet of ritonavir 100 mg (arm B) daily 

followed by directly observed dosing on day 14. From day 15 through 17, subjects took both 

pitavastatin 2 mg and EFV 600 mg (arm A) or pitavastatin 2 mg and DRV/r 800/100 mg 

(arm B) followed by directly observed dosing on day 18. Blood samples were collected 

before drug administration and at 30 minutes, 1, 2, 3, 4, 6, 8, 12, and 24 hours postdose on 

days 4, 14, and 18. In arm A, pitavastatin and EFV were administered at night, and PK 

sampling was scheduled to begin at night, whereas in arm B, drug dosing and PK sampling 
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were completed in the morning. Serum aliquots were stored at −70 °C within 30 minutes of 

collection.

Compliance with study medications was measured through pill counts and an adherence 

questionnaire. In addition to PK blood samples, fasting lipid profiles were collected on days 

0, 4, 14, and 18 for all subjects. The protocol was approved by the New York University 

School of Medicine and University at Buffalo Institutional Review Board. Informed consent 

was obtained from all subjects.

Drug Assays

Day 4 and day 18 samples from subjects on arms A and B were assayed for pitavastatin and 

its primary metabolite, pitavastatin lactone, at PPD Bionalytical Laboratories (Middleton, 

WI). Liquid chromatography/tandem mass spectrometry was used to measure the drug 

concentrations according to the validated PPD Method P1097.01. The lower limit of 

quantitation values were 0.960 and 1.00 ng/mL for pitavastatin and pitavastatin lactone, 

respectively. Incurred sample reproducibility was within the accepted standard of ≤20% 

relative difference between the original and the repeated sample values.

Day 14 and day 18 samples for subjects in arms A and arm B were assayed to quantify 

concentrations of EFV and DRV in the Translational Pharmacology Research Core 

Laboratory at University at Buffalo. EFV and DRV were quantified using a previously 

published simultaneous high-performance liquid chromatography assay with slight 

modification.9 Briefly, the method involved a liquid–liquid extraction of the plasma sample, 

followed by separation on a C8 Symmetry column (Waters Associates, Milford, MA) and 

detection using a Model 996 photodiode array detector (Waters Associates) to assure 

specificity. The lower limit of quantitation value was 100 ng/mL. During the course of assay 

application, interassay variation was ≤15%. Verification of accuracy for EFV and DRV 

concentrations was performed in conjunction with the Clinical Pharmacology Quality 

Assurance (CPQA) and Quality Control Program.10

Serum total cholesterol, triglycerides, and high-density lipoprotein concentrations were 

assayed at the Bellevue Hospital Laboratory using standard enzymatic assays. Calculated 

LDL-C was determined using the Friedewald equation.

Concentration data were used to calculate steady-state plasma PK parameters for 

pitavastatin, the lactone metabolite of pitavastatin, EFV, and DRV. PK parameters included 

maximum plasma concentration (Cmax), area under the plasma concentration curve from 

time 0 to the last measurable concentration (AUC0-τ), and time to achieve maximum plasma 

concentration (Tmax). Actual sample times were used rather than scheduled sampling times. 

AUCs were estimated according to the linear trapezoidal rule, without extrapolation beyond 

the dosing interval.

Statistical Analyses

Statistical analyses were performed using Minitab 16.2.4 software (Minitab Inc., State 

College, PA). Using a linear mixed-effects model, with treatment as a fixed effect and 

subject as a random effect, mean log-transformed Cmax and AUC0-τ of pitavastatin alone 
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without EFV or DRV/r (day 4) were compared with those of pitavastatin when 

coadministered with EFV or DRV/r (day 18) for study arms A and B, respectively.

Similarly, using the same model, mean log-transformed PK parameters for EFV alone and 

DRV/r alone (day 14) were compared with those of EFV and DRV/r when coadministered 

with pitavastatin (day 18) for study arms A and B, respectively. The 90% confidence 

intervals (CIs) for geometric mean ratio of test-to-reference treatments (day 18 vs. day 4 and 

day 18 vs. day 14) were calculated to evaluate potential for a DDI.

No formal sample size calculation was performed. A sample size of 14 subjects per study 

arm was considered adequate to detect a possible interaction between steady-state EFV or 

DRV/r and pitavastatin. Subjects who did not complete the 3 PK evaluation visits were 

replaced to achieve the required sample size.

RESULTS

A total of 57 subjects were screened with 16 screen failures. Eighteen subjects enrolled in 

arm A (EFV) and 1 withdrew after starting pitavastatin before the day 4 PK visit because of 

scheduling conflicts. Three subjects withdrew from arm A because of adverse events: 

headache (grade 1) (n = 1) on day 5, rash (grade 1) (n = 1) on day 14, and moderate 

headache (grade 2) and nausea (grade 2) (n = 1) on day 18. Fourteen subjects completed all 

visits in arm A. Twenty-three subjects were enrolled in arm B. Seven subjects never 

returned for visit 1 and withdrew before starting study medication. Two subjects were 

withdrawn because of adverse effects (grade 2 rash while taking DRV/r only), and 14 

subjects completed all visits.

Because of flooding and the subsequent power failure and evacuation of Bellevue Hospital 

caused by Hurricane Sandy on October 30, 2012, study samples stored in a −80 °C freezer 

had to be packed in dry ice and shipped to a temporary storage facility (Cryostar, Long 

Island, NY). At the time of retrieval of the samples, samples belonging to 4 arm B subjects 

that were to be shipped for pitavastatin analysis were lost. As a result, pitavastatin analysis 

was performed on the remaining 10 of the 14 subjects that completed arm B. Thirteen of the 

14 subjects in arm A and all 14 subjects in arm B reported taking 100% of their prescribed 

doses, and high adherence was confirmed by pill counts.

The median age in arm A was 43.5 years, with a range from 19 to 57 years. Twenty-nine 

percent were women, 29% were black, 14% were Asian, and 21% were Hispanic. The 

median age in arm B was 36.5 years, with a range from 19 to 59 years. Forty-three percent 

were women, 43% were black, 14% were Asian, and 21% were Hispanic. Median body 

mass index was 25.8 in arm A and 27.1 in arm B.

Plasma Concentration–Time Curves for Pitavastatin and EFV and Pitavastatin and DRV/r

Mean plasma concentrations of pitavastatin alone and pitavastatin coadministered with EFV 

were similar up to 6 hours after dosing, and thereafter, pitavastatin concentrations at steady 

state were slightly lower than that with EFV coadministration (Fig. 2A). Mean plasma 
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concentrations of EFV peaked slightly earlier than that with pitavastatin coadministration 

but remained similar throughout the entire 24-hour PK period (Fig. 2B).

Mean plasma concentrations of pitavastatin were similar between pitavastatin alone and 

coadministered with DRV/r throughout the 24-hour PK period (Fig. 3A). Mean plasma DRV 

concentrations also remained similar when DRV/r was administered alone and when it was 

coadministered with pitavastatin (Fig. 3B).

PK Parameters

Statistical analysis of PK parameters of pitavastatin, EFV, and DRV is shown in Tables 1 

and 2. Mean Cmax of pitavastatin at steady state was similar between pitavastatin alone and 

that with EFV or DRV/r coadministration. Mean AUC0-τ was lower, whereas mean Cmax 

was slightly higher when pitavastatin was coadministered with EFV than when pitavastatin 

was administered alone. Coadministration of pitavastatin with EFV decreased the AUC0-τ of 

pitavastatin by approximately 11% and increased mean Cmax by approximately 20% (Table 

1). Median Tmax of pitavastatin was 2.0 hours (range, 0.9–3.0 hours) when it was 

administered alone and 1.5 hours (range, 1.0–2.3 hours) when it was coadministered with 

EFV. Mean AUC0-τ and Cmax for EFV decreased by approximately 10% when EFV was 

coadministered with pitavastatin than when it was administered alone (Table 1). In arm B, 

coadministration of DRV/r decreased mean AUC0-τ and mean Cmax of pitavastatin by 9% 

and 7%, respectively (Table 2). Median Tmax of pitavastatin was approximately 0.5 hours 

when it was administered alone and remained unchanged when it was coadministered with 

DRV/r. Mean AUC0-τ and mean Cmax of DRV increased nonsignificantly by 8% and 3% 

when coadministered with pitavastatin compared with DRV/r administered alone.

Pitavastatin lactone PK parameters for arms A and B are available in the Supplemental 

Digital Content (see Table, http://links.lww.com/QAI/A564). Mean pitavastatin lactone 

AUC0-τ was decreased by approximately 14%, whereas mean pitavastatin lactone Cmax was 

unchanged when pitavastatin was coadministered with EFV compared with pitavastatin 

alone. When pitavastatin was coadministered with DRV/r, there was a moderate reduction in 

pitavastatin lactone AUC0-τ by approximately 37%, whereas mean lactone Cmax was 

reduced by about 12% compared with pitavastatin alone. Median lactone Tmax decreased 

from 2.0 hours with pitavastatin alone to 1.0 hours with DRV/r coadministration.

Secondary End Point Results

For both arms A and B, mean LDL decreased from day 0–4 when subjects were taking 

pitavastatin only and again from day 14 to day 18 when subjects were exposed to 

pitavastatin and either EFV or DRV/r. Off pitavastatin, on days 5 through 14, there is an 

expected return of LDL-C toward baseline while on EFV or DRV/r alone (mean lipid 

parameter trends are shown in the Supplemental Figures: see Supplemental Digital 
Content, http://links.lww.com/QAI/A564). Exploratory analysis of LDL-C was a secondary 

objective, and the study was not powered to detect significant differences in lipids in this 

brief time period.

Malvestutto et al. Page 6

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2015 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://links.lww.com/QAI/A564
http://links.lww.com/QAI/A564


Safety

In arm A, the most common adverse events were headaches (n = 4, 22%), dizziness (n = 3, 

17%), nausea (n = 2, 11%), and rhinorrhea (n = 2, 11%). One subject withdrew from the 

study on day 18 because of grade 2 dizziness and nausea, which resolved several hours after 

taking study drug.

In arm B, the most common adverse event was rash in 2 subjects (9%) who experienced a 

diffuse rash soon after starting DRV/r only and were withdrawn from the study. The rash 

resolved in both cases within a few days after discontinuing study drug. It is believed that 

these 2 subjects had a previously unreported sulfa allergy and had a reaction to DRV. There 

were no documented episodes of myopathy. There were 4 subjects who experienced 

asymptomatic elevations in CPK on day 18, and 1 subject (in arm B) had a CPK 4.4 times 

higher than that of upper limit of normal, which was considered a grade 1 toxicity per study 

protocol.

DISCUSSION

This study demonstrated no clinically significant PK interactions between pitavastatin 2 mg 

daily and EFV 600 mg daily or DRV/r 800 mg/100 mg daily in healthy volunteers. To the 

best of our knowledge, this represents one of the first statins to have no significant 

interactions with these ART regimens. This is important clinically as DRV/r and EFV are 

both preferred first-line antiretroviral agents and are widely used for the treatment of HIV.11 

Clinically significant DDIs between ritonavir-enhanced PIs and statins are well described in 

the scientific literature.6,12 A majority of statins are substrates of the CYP3A pathway, 

whereas ritonavir-enhanced PIs are potent inhibitors of CYP3A4, and their coadministration 

can result in significantly increased statin exposure, associated toxicity, and 

rhabdomyolysis.13 For patients taking ritonavir-enhanced PIs, simvastatin and lovastatin are 

contraindicated, whereas atorvastatin and rosuvastatin must be started at the lowest possible 

dose with close monitoring and have maximum dose restrictions.4,6

Unlike other statins, pravastatin is metabolized primarily by glucuronidation and minimally 

by CYP3A4 and can be administered without dose adjustment with many PIs. However, the 

exposure of pravastatin is reduced by about 50% when combined with nelfinavir or 

saquinavir, decreasing its lipid-lowering efficacy.12,14 Because pravastatin is not 

metabolized by CYP3A4, but is inactivated by conjugation and non-CYP3A4 induced 

hydroxylation, the hepatic inductive effect of ritonavir on the conjugative enzymes and other 

CYPs may be responsible for this interaction.14 However, pravastatin exposure as indicated 

by AUC is increased modestly by only 33% by coadministration with lopinavir/ritonavir15 

but is increased by 81% in the presence of DRV/r warranting precautionary labeling.16

Uptake transporters such as organic anion–transporting polypeptide 1B1 (OATP1B1) also 

play a role in the PK of most statins. Simvastatin, pitavastatin, atorvastatin, pravastatin, and 

rosuvastatin are substrates of OATP1B1, which is encoded by the SLCBO1B1 gene.17,18 PIs 

can inhibit OATP1B1 although the potency of inhibition varies between specific PIs.19 

Certain single-nucleotide polymorphisms of the SLCO1B1 gene alter hepatic uptake and 

increase plasma concentrations of statins.20,21 Variations in genes encoding for other 
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carriers affecting the elimination of statins from cells, such as the breast cancer resistance 

protein and the P-glycoprotein multidrug restiance protein, may also play a role.22 Thus, the 

effect of PIs on the PK of statins is mediated by multiple mechanisms including CYP- and 

transporter-mediated inhibition, which may be further modified in individuals by their 

genetic characteristics. In the case of pravastatin, subjects with low-functioning haplotype 

forms of the SLCO1B1 gene had significantly increased pravastatin exposure compared with 

those with wild-type forms, an effect that was not significantly altered by the presence of 

DRV/r.21

Pitavastatin shares similar metabolism and transport characteristics with pravastatin: it is 

also metabolized primarily by glucuronidation and only minimally by CYP enzymes, and it 

is taken up into human hepatocytes by OATP1B1.18 In contrast to pravastatin, pitavastatin 

PK parameters do not seem to be considerably affected by coadministration of 

ritonavirenhanced PIs. Previous studies in healthy volunteers demonstrated only a slight 

effect of lopinavir/r coadministration on pitavastatin PK parameters. Pitavastatin AUC was 

reduced by ~20%, and Cmax was unaffected with concurrent use of pitavastatin 4 mg once 

daily and lopinavir/r 400/100 mg twice a day.7 When combined with ritonavir-boosted 

atazanavir, a 31% increase in the pitavastatin AUC was observed.23

In this study, pitavastatin peak (Cmax) and total exposures (AUC0-τ) were only marginally 

reduced by 7% and 9%, respectively, with concomitant use of pitavastatin 2 mg and DRV/r 

800/100 mg daily. Coadministration of pitavastatin did not affect DRV total and peak 

exposures (increase of <10% in AUC0-τ and Cmax). A previous PK study in healthy 

volunteers showed similar results when pitavastatin 4 mg daily was coadministered with 

DRV/r 800/100 mg with a 26% reduction in pitavastatin AUC0-τ and minimal or no change 

in Cmax.24

NNRTIs have varied DDIs with statins. Nevirapine is a selective inducer of CYP3A4, 

whereas EFV is a mixed inducer/inhibitor of CYP3A4.25 The second-generation NNRTI 

etravirine is an inducer of CYP3A and inhibits CYP2C9 and CYP2C19. Coadministration of 

etravirine 200 mg twice a day with atorvastatin 40 mg daily resulted in an unchanged AUC, 

but a 37% reduction in Cmax of atorvastatin.26 Through induction of CYP3A4, EFV 

decreases the simvastatin AUC by 58% and atorvastatin AUC by 43%. Surprisingly, EFV 

also reduces the pravastatin AUC by 40%, although pravastatin is minimally metabolized by 

CYP3A4 and EFV does not induce glucuronidation.5 The exact mechanism whereby EFV 

coadministered with pravastatin results in a moderate reduction in pravastatin AUC is 

unknown. It has been suggested that EFV may induce non-CYP3A4 oxidation or organic 

anion transporters such as OATP1B1, MRP-2, or others, resulting in increased hepatic 

elimination of pravastatin.14,27,28

In this study, at steady-state pitavastatin peak concentrations (Cmax) were increased by 20%, 

whereas total exposure (AUC0-τ) was slightly decreased by 11% when pitavastatin 2 mg was 

coadministered with EFV 600 mg. Coadministration of pitavastatin had a limited effect on 

EFV total and peak exposures, a decrease of approximately 10% in EFV AUC0-τ and Cmax. 

Coadministration of EFV slightly reduced pitavastatin lactone AUC0-τ (14%), whereas 

DRV/r had a moderate effect on the AUC0-τ of pitavastain lactone, a 37% reduction at 
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steady state. However, pitavastatin lactone is an inactive metabolite and is not expected to 

have any significant effect on the lipid-lowering efficacy or safety parameters of 

pitavastatin.

In summary, no significant interactions were noted between pitavastatin 2 mg daily and 

DRV/r or EFV; PK of pitavastatin was similar during coadministration with DRV/r and 

EFV. Therefore, it is unlikely that statin dosing adjustments would be required when 

pitavastatin 2 mg is coadministered with either EFV 600 mg or DRV/r 800/100 mg for HIV-

infected individuals taking pitavastatin for the management of dyslipidemia. The exposures 

of DRV and EFV were also not significantly affected by concurrent dosing of pitavastatin 

suggesting that coadministration of pitavastatin should not interfere with dosing or virologic 

efficacy of these 2 widely used antiretroviral drugs. Although subjects in this study were 

healthy volunteers exposed only to pitavastatin and EFV or DRV-r, there may be some 

variation in plasma levels of these drugs when used in combination with other antiretrovirals 

and with additional drugs for the treatment of comorbid conditions There were no major 

safety concerns as a result of coadministration of pitavastatin 2 mg with EFV 600 mg or 

with DRV/r 800 mg/100 mg. The low drug interaction potential of pitavastatin, as 

demonstrated in this study, would make this agent a promising first-line treatment option in 

the medical management of dyslipidemia in patients with HIV infection.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1. 
Schematic design.
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FIGURE 2. 
A, Pitavastatin mean plasma concentration in the presence and absence of EFV (N = 14). B, 

EFV mean plasma concentration in the presence and absence of pitavastatin (N = 14).
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FIGURE 3. 
A, Pitavastatin mean plasma concentration in the presence and absence of DRV/r (N = 10). 

B, DRV mean plasma concentration in the presence and absence of pitavastatin (N = 14).
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TABLE 1

PK Parameter Analysis of Pitavastatin and EFV

Geometric Mean Geometric Mean Ratio (90% CI)

PK Parameter N Pitavastatin With EFV Pitavastatin Only Pitavastatin With EFV/Pitvastatin Only

AUC0-τ, ng·h·mL−1 14 76 85.3 0.89 (0.73 to 1.09)

Cmax, ng/mL 14 18.8 15.6 1.20 (0.79 to 1.83)

Tmax, h* 14 1.5 (1.0 to 2.3) 2.0 (0.9 to 3.0)

EFV With Pitavastatin EFV Only EFV With Pitavastatin/EFV Only

AUC0-τ, µg·h·mL−1 14 44.4 49.5 0.90 (0.75 to 1.06)

Cmax, µg·mL−1 14 3.72 4.15 0.90 (0.66 to 1.22)

Tmax, h* 14 1.5 (1.0 to 2.3) 2.0 (0.9 to 3.0)

*
Tmax reported as median (IQR).
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TABLE 2

PK Parameter Analysis of Pitavastatin and DRV/r

Geometric Mean Geometric Mean Ratio (90% CI)

PK Parameter N Pitavastatin With DRV/r Pitavastatin Only Pitavastatin With DRV/r/Pitavastatin Only

AUC0-τ, ng·h·mL−1 10 56.9 62.8 0.91 (0.78 to 1.06)

Cmax, ng/mL 10 23.2 24 0.93 (0.72 to 1.19)

Tmax, h* 10 0.5 (0.5 to 1.0) 0.5 (0.5 to 0.5)

DRV/r With Pitavastatin DRV/r Only DRVr With Pitavastatin/DRV/r Only

AUC0-τ, µg·h·mL−1 14 76.7 70.9 1.08 (0.96 to 1.22)

Cmax, µg/mL 14 6.78 6.61 1.03 (0.91 to 1.15)

Tmax, h* 14 0.5 (0.5 to 1.0) 0.5 (0.5 to 0.5)

*
Tmax reported as median (IQR).
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