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Abstract
Background—Use of standard adult lopinavir/ritonavir (LPV/RTV) dosing (400/100 mg) during
the third trimester of pregnancy results in reduced LPV exposure. The goal of this study was to
determine LPV exposure during the third trimester of pregnancy and 2 weeks postpartum with a
higher LPV/RTV dose.

Methods—The Pediatric AIDS Clinical Trials Group Protocol 1026s is an ongoing, prospective,
nonblinded study of antiretroviral pharmacokinetics in HIV-infected pregnant women that
included a cohort receiving LPV/RTV 400/100 mg twice daily during the second trimester and
533/133 mg twice daily during the third trimester through 2 weeks postpartum. Intensive steady
state 12-hour pharmacokinetic profiles were performed during the third trimester and at 2 weeks
postpartum and were optional during the second trimester. LPV and RTV were measured by
reverse-phase high-performance liquid chromatography with a detection limit of 0.09 µg/mL.

Results—Twenty-six HIV-infected pregnant women were studied. Median LPV area under the
plasma concentration-time curve (AUCs) for the second trimester, third trimester, and postpartum
were 57, 88, and 152 µg·h−1·mL−1, respectively. Median minimum LPV concentrations were 1.9,
4.1, and 8.3 µg/mL.
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Conclusions—The higher LPV/RTV dose (533/133 mg) provided LPV exposure during the
third trimester similar to the median AUC (80 µg·h−1·mL−1) in nonpregnant adults taking standard
doses. However, the AUC on this increased dose at 2 weeks postpartum was considerably higher.
These data suggest that the higher LPV/RTV dose should be used in third trimester pregnant
women; that it should be considered in second trimester pregnant women, especially those who are
protease inhibitor experienced; and that postpartum LPV/RTV dosing can be reduced to standard
dosing by 2 weeks after delivery.
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INTRODUCTION
Antiretroviral agents are commonly administered to HIV infected pregnant women to
prevent mother-to-child HIV transmission and to maintain the health of the pregnant
woman.1 Current US Public Health Service guidelines on the management of HIV-infected
women during pregnancy recommend that all HIV infected pregnant women be offered
treatment with a potent combination regimen to prevent HIV perinatal transmission.2 The
recommended first line protease inhibitors are the combination of lopinavir and ritonavir,
which is available only as the fixed dose combination formulation Kaletra.

Previous studies of the pharmacokinetics (PK) of several protease inhibitors during
pregnancy have demonstrated reduced plasma drug exposure in pregnant women.3 We have
recently shown that administration of Kaletra during the third trimester of pregnancy using
the capsule formulation (LPV 133 mg/RTV 33 mg) at the standard adult dose of 3 capsules
twice daily resulted in plasma concentrations approximately 50% of those seen in
nonpregnant adults.4 The purpose of the current study was to describe LPV PK during the
third trimester of pregnancy with administration of an increased dose of 4 capsules twice
daily.

METHODS
Pediatric AIDS Clinical Trials Group (PACTG) Protocol P1026s is a multicenter
prospective study to evaluate the PK of currently prescribed ARVs among HIV-infected
pregnant women. This report includes only women receiving LPV/RTV capsules at the
increased dose of 4 capsules twice daily. P1026s is a substudy of P1025, a prospective
cohort study of HIV-infected pregnant women receiving care at PACTG sites.

Eligibility criteria for this LPV arm of P1026s were as follows: enrollment in PACTG
P1025 and initiation as part of clinical care, either standard dose LPV/RTV (3 capsules:
LPV 400 mg/RTV 100 mg orally twice daily) before 26-week gestation or the increased
dose (4 capsules: LPV 533 mg/RTV 133 mg orally twice daily) before the beginning of the
35th week of gestation. Exclusion criteria were as follows: concurrent use of medications
known to interfere with the absorption, metabolism, or clearance of LPV or RTV and
multiple gestation and clinical or laboratory toxicity that, in the opinion of the site
investigator, would likely require a change in the medication regimen during the study.
Local institutional review boards approved the protocol at all participating sites, and signed
informed consent was obtained from all subjects before participation. Subjects continued to
take their prescribed medications throughout the course of their pregnancies. The choice of
additional ARVs was determined by the subject’s physician, who prescribed all medications
and remained responsible for her clinical management throughout the study. ARVs were not
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provided by the P1026s study, and the study team did not determine which ARVs were
prescribed. Women continued on the study until the completion of postpartum PK sampling.

HIV-infected pregnant women receiving LPV/RTV as part of their clinical care could enroll
in the study during either the second or third trimester. For women enrolling during the
second trimester of pregnancy, LPV PK with the standard dose of 3 capsules (LPV 400 mg/
RTV 100 mg) were determined in real time between 20- and 26-week gestation. At 30-week
gestation, the LPV dose was increased to 4 capsules (LPV 533 mg/RTV 133 mg) twice a
day and PK sampling was repeated between 30- and 35-week gestation. Women enrolling in
the third trimester received the increased dose of 4 capsules (LPV 533 mg/RTV 133 mg) and
had PK sampling performed between 30- and 35-week gestation. PK sampling on the
increased dose was repeated at 2 weeks after delivery, and the dose was then reduced to the
standard dose of 3 capsules (LPV 400 mg/RTV 100 mg) twice daily. LPV AUC was
calculated for each woman and compared with the distribution of LPV AUC in nonpregnant
adult populations taking the standard dose.5 Each subject’s physician was notified of the
subject’s plasma concentrations and AUC within 2 weeks of sampling. If the AUC was
below the 10th percentile in nonpregnant adult populations (52 µg·h−1·mL−1), the physician
was offered the option of discussing the results and possible dose modifications with a study
team pharmacologist.

Clinical and Laboratory Monitoring
HIV-related laboratory testing was performed as part of the parent study (P1025) and as part
of routine clinical care. Maternal data from P1025 accessed for this analysis were as follows:
maternal age, ethnicity, weight, concomitant medications, CD4, and viral load assay results.
HIV plasma viral load assays had lower limits of detection ranging from less than 20 to less
than 400 copies per milliliter. Infant data included birth weight, gestational age at birth, and
HIV infection status. Maternal clinical and laboratory toxicities were assessed through
clinical evaluations (history and physical examination) and laboratory assays (alanine
aminotransferase, aspartate aminotransferase, creatinine, blood urea nitrogen, albumin,
bilirubin, and hemoglobin) on each PK sampling day and at delivery. The study team had
monthly conference calls to review each toxicity report, although the subject’s physician
was responsible for toxicity management. The Division of AIDS/National Institute of
Allergy and Infectious Diseases Toxicity Table for Grading Severity of Adult Adverse
Experiences was used to report adverse events for subjects during pregnancy and
postpartum.6 All toxicities were followed through resolution.

Sample Collection
Blood sampling was scheduled in all subjects at 3 time points: third trimester (between 30-
and 36-week gestation), at delivery, and postpartum (2 weeks after delivery). Subjects
enrolling during the second trimester also had samples collected between 20- and 26-week
gestation. Subjects were stable on the ARV regimen for at least 2 weeks before PK
sampling. The timing of dosing for the 3 days before and the day of the PK evaluation was
the same and was the same for the PK evaluations performed during pregnancy and
postpartum. Seven plasma samples were drawn at the second trimester, third trimester, and
at the postpartum PK evaluation visits, starting immediately before the morning oral LPV
dose and at 1, 2, 4, 6, 8, and 12 hours postdose. LPV was given as an observed dose after a
standardized meal of approximately 850 kcal, with approximately 55% of calories from fat.
Other information collected included the time and description of the 2 most recent meals and
maternal height and weight on the day of sampling. Transplacental passage of LPV was
assessed by measurement of drug concentrations in a single maternal plasma sample at the
time of delivery and an umbilical cord sample after the cord was clamped.
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Drug Assays
LPV and RTV were measured by the Pediatric Clinical Pharmacology Laboratory at the
University of California San Diego using a validated, reverse-phase multiplex high-
performance liquid chromatography method. The lower limit of detection was 0.091 µg/mL
for LPV and 0.094 µg/mL for RTV. The interassay coefficient of variation was 10.9% at the
limit of detection for both drugs and ranged from 1.7% to 9% coefficient of variation for
low, middle, and high controls. Overall recovery from plasma was 98% for LPV and
117.3% for RTV. The University of California San Diego laboratory has been enrolled in
the ACTG quality assurance/quality control proficiency testing program since 2001, which
tests samples twice a year.7

PK Analyses
The concentration data were analyzed by direct inspection to determine predose
concentration (Cpredose), maximum plasma concentration (Cmax), the corresponding time
(Tmax), the minimum plasma concentration (Cmin), the corresponding time (Tmin), and the
12-hour postdose concentration (C12h). For concentrations below the assay limit of
detection, a value of one half of the detection limit (0.045 µg/mL for LPV, 0.047 µg/mL for
RTV) was used in summary calculations. AUCs during the dose interval (from time 0 to 12
hours postdose) for LPV and RTV were estimated using the trapezoidal rule. Oral clearance
(CL/F) from plasma was calculated as dose divided by AUC. Half-life was calculated as
dose divided by the terminal slope of the curve (λz), and apparent volume of distribution
(Vd/F) was determined by CL/F divided by λz.

Both Vd/F and CL/F were also estimated using a 1-compartment model in the software
program WinNonlin, version 5.0.1 (Pharsight Corporation, Mountain View, CA). PK
parameters derived from each approach were compared to assess potential limitations of
each methodology.

Statistical Analyses
Target enrollment for the increased dose LPV arm of P1026s was 25 women. To prevent
ongoing enrollment of subjects receiving inadequate dosing, enrollment was to be stopped
early if 6 study subjects had third trimester LPV AUCs below the estimated 10th percentile
for the nonpregnant historical controls (52 µg·h−1·mL−1). The statistical rationale for these
early stopping criteria has been previously described.4

The comparisons of third-trimester versus postpartum lopinavir exposure were made at the
within-subject level, using 90% confidence limits for the geometric mean ratio of AUC and
Cmax in pregnant versus non pregnant conditions. When the true geometric mean of the ratio
(the antilog of the true mean of the log ratios) of the PK exposure parameters for pregnant
and nonpregnant conditions has a value of 1, it indicates equal geometric mean PK exposure
parameters for the pregnant and nonpregnant conditions. If the 90% confidence intervals
(CIs) are entirely outside the limits (0.8, 1.25), the PK exposure parameters for the pregnant
and nonpregnant conditions are considered different. If, on the other hand, the 90%
confidence limits are entirely within the limits (0.8, 1.25), the drug exposures are considered
equivalent. If the 90% CI overlaps with (0.8, 1.25), these data alone do not support any
conclusions. The difference in AUC antepartum and postpartum was also assessed with the
Wilcoxon signed-rank test. Descriptive statistics, including geometric least squares means as
a measure of location and 90% CIs as a measure of dispersion, were calculated for PK
parameters of interest during each study period.
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RESULTS
Subject Characteristics and Outcomes

A total of 26 women were enrolled. Of these, PK sampling was completed during the second
trimester in 8 women, during the third trimester in 26, and at 2 weeks postpartum in 23
between June 2003 and October 2005. The clinical characteristics of the subjects and their
pregnancy outcomes are presented in Table 1. LPV and RTV were well tolerated by the
subjects. Only 3 grade 3 or grade 4 toxicities were noted, 1 each of hypoglycemia, pedal
edema, and elevated amylase, and none were attributed to LPV or RTV. Plasma viral load at
delivery was less than 400 copies per milliliter in 24 of 25 subjects. Delivery viral load was
not available in 1 woman. Twenty-four infants are uninfected; infection status is
indeterminate at this time for one infant, and no HIV test results were available for one
infant.

LPV and RTV Exposure
LPV and RTV PK parameters with standard adult dosing (LPV 400 mg/RTV 100 mg twice
daily) during the second trimester (n = 8) and with increased dosing (LPV 533 mg/RTV 133
mg twice daily) during the third trimester (n = 26) and at 2 weeks postpartum (n = 23) are
presented in Table 2. LPV concentrations increased with the increase in dose from the
second to the third trimester and were highest at the postpartum visit (Fig. 1). Lags in LPV
absorption were noted in 4 (50%) of 8, 8 (31%) of 26, and 9 (39%) of 23 subjects in the
second trimester, third trimester, and postpartum, respectively (Fig. 2). These proportions
are not significantly different.

The target LPV AUC during pregnancy was at least 52 µg·h−1·mL−1, the estimated 10th
percentile AUC based on available data from nonpregnant adults.5 The 50th percentile LPV
AUC in nonpregnant adults is 82.8 µg·h−1·mL−1.5 Five (63%) of the 8 subjects studied
during the second trimester exceeded the 10th percentile AUC target compared with 21
(81%) of 26 third trimester subjects and 22 (96%) of 23 postpartum subjects (Fig. 3). LPV
concentration 12 hours after the dose (evening trough) exceeded 1.0 µg/mL, the standard
LPV trough concentration target for treatment-naive adults in therapeutic drug monitoring
programs, at all times studied except for 1 woman during the second trimester.

The geometric mean third trimester/postpartum LPV AUC ratio was 0.59 (90% CI, 0.50 to
0.70) (Fig. 3). The CI for the AUC ratio fell completely outside the limits of 0.8, 1.25,
showing that third trimester and postpartum AUC values were different. The geometric
mean third trimester/postpartum Cmax was 0.65, and the CI for this ratio also fell outside 0.8,
1.25 (90% CI, 0.58 to 0.74), indicating that Cmax was different between these time points.
The third trimester/postpartum Cmin ratio was 0.69, but the CI did not fall outside the 0.8,
1.25 bounds (90% CI, 0.35 to 1.34).Within-subject comparisons of the PK parameters AUC,
CL/F, Cmin, Cmax, Cpredose, and C12h showed that postpartum LPV exposure was higher and
CL/F lower than in the third trimester P ≤ 0.001 for all comparisons.

The LPV geometric mean AUC ratios of second trimester/third trimester and second
trimester/postpartum were 0.7 (90% CI, 0.5 to 0.9) and 0.48 (90% CI, 0.3 to 0.7),
respectively. Within-subject AUCs were significantly lower in the second trimester
compared with the third trimester and postpartum (P = 0.03 and 0.02, respectively). All
other PK parameters were not significantly different in the second trimester.

The 1-compartment analysis yielded similar LPV exposure parameters to the
noncompartmental analysis. The 1-compartment median (range) second trimester, third
trimester, and postpartum CL/F values were 6.7 L/h (3.9–13.3 L/h), 6.3 L/h (3.5–16.9 L/h),
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and 3.1 L/h (1.8–8.2 L/h), respectively. The corresponding Vd/F estimated values were 51 L
(31–301 L), 66 L (31–270 L), and 58 L (15–285 L).

For RTV, similar to LPV, the third trimester AUC, Cmin, Cpredose, and C12h were all lower
and CL/F was higher than at the postpartum visit (P ≤ 0.01 for all comparisons). The third
trimester Cmax, however, was not different than the postpartum Cmax. The second trimester
RTVAUC was also lower than the third trimester and postpartum AUCs (P ≤ 0.03), and
other RTV PK parameters were not different in the second trimester.

Maternal plasma and umbilical cord samples were collected at delivery for 23 subjects. Two
pairs were below the assay detection limit in both the maternal and umbilical cord samples.
The median (range) maternal and cord blood LPV concentrations were 4.6 µg/mL (<0.091–
10.1 µg/mL) and 0.89 µg/mL (<0.091–11.2 µg/mL), respectively. The median (range) cord
blood/maternal sample concentration ratio was 0.23 (0.08–1.11). A single subject had cord
blood concentrations greater than the maternal sample concentration (cord blood LPV = 11.2
µg/mL, maternal plasma LPV = 10.1 µg/mL; ratio = 1.11); all other subjects had less than
half of the maternal LPV concentration detected in the cord blood.

DISCUSSION
In our previous study, standard dosing of LPV/RTV (400/100 mg using 3 of the 133/33 mg
capsules twice a day) during the third trimester resulted in LPV plasma concentrations and
AUCs that were approximately 50% lower than those seen in nonpregnant adults. Use of
these standard doses at 6 weeks postpartum resulted in LPV plasma exposure equivalent to
that seen in nonpregnant adults. Trough concentrations during the third trimester with
standard dosing were below 1000 ng/mL, the usual standard used in therapeutic drug
monitoring programs, in 2 (12%) of 17 women.4 Two subsequent studies confirm these
findings, reporting trough LPV concentrations below 1.0 µg/mL in 6%–15% of third
trimester pregnant women receiving standard dosing with LPV/RTV.8–10

In the current study, we studied LPV PK after an increased dose of 4 capsules during the
third trimester and at 2 weeks postpartum, with the goal of achieving LPV drug exposure in
plasma during pregnancy equivalent to that seen in nonpregnant adults. We achieved that
goal, as our subjects had a median third trimester AUC of 87.5 µg·h−1·mL−1, nearly equal to
the 50th percentile LPVAUC in nonpregnant historical controls of 82.8 µg·h−1·mL−1.5,11

None of the third trimester subjects on this higher dose had an LPVAUC more than twice
that of the 50th percentile of the historical controls, and only a few had an LPVAUC below
the target of the 10th percentile AUC in nonpregnant adults. We expanded our investigations
in the current study with optional sampling during the second trimester of pregnancy.
Although we studied only 8 subjects during the second trimester, these limited data suggest
that LPV exposure is reduced during the second trimester as well. Median second trimester
LPV AUC was 57.3 µg·h−1·mL−1, and 3 of the 8 second trimester subjects had an AUC
below 52 µg·h−1·mL−1, the 10th percentile in nonpregnant adults.

In our previous study, we had documented that LPV plasma exposure had normalized with
standard dosing at 6 weeks postpartum. In the current study, we sampled postpartum
subjects at 2 weeks after delivery while still receiving the increased dose. Median LPVAUC
at 2 weeks postpartum was nearly double that seen during the third trimester, suggesting that
by 2 weeks postpartum, the pregnancy-related changes in LPV disposition that result in
decreased plasma concentrations have resolved. LPV PK with standard dosing in the first
days after delivery is under investigation in a separate trial, PACTG 1032, and these data
should be available soon.
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LPV is highly bound (98%–99%) to plasma proteins, including albumin and alpha-1-acid
glycoprotein (AAG), with its affinity to AAG higher than its affinity to albumin.11 As with
all highly bound drugs, small changes in protein binding may have a large effect on the
concentration of free (unbound) drug, which is the pharmacologically active moiety. Protein
binding may be reduced during pregnancy, due to dilutional decreases in plasma protein
concentrations and competitive inhibition from corticosteroid hormones.12,13We have
recently reported data describing LPV protein binding during pregnancy and postpartum
using samples from subjects enrolling in this study and our previous study.14 LPV protein
binding was reduced during pregnancy compared with postpartum, resulting in a 17%
increase in the free fraction of LPV during the third trimester. The reduction in LPV protein
binding correlated with lower AAG concentrations observed in the third trimester. A
reduction in protein binding of this magnitude will only compensate for a portion of the
decrease in LPV exposure associated with pregnancy.

The clinical significance of the decreased LPV concentrations with standard dosing during
pregnancy is uncertain. Although definitive correlations between LPV plasma
concentrations and virologic response have not been defined, the risk of virologic
breakthrough in the face of low protease inhibitor trough concentrations has been raised in
other contexts, especially for treatment-experienced individuals.11,15 In our previous study,
16 of 17 pregnant women treated with standard LPV/RTV dosing had viral loads below 400
copies per milliliter at delivery, although one of the subjects fully suppressed at delivery
experienced a virologic breakthrough during the third trimester that required a modification
in her ARV regimen before full suppression was achieved again. In 2 other cohorts of HIV-
infected pregnant women treated with standard LPV/RTV dosing, 12% and 19% were not
fully suppressed at delivery.8,10

Until more is known about the relationship between LPV plasma concentrations and
virologic response, a reasonable goal of LPV therapy during pregnancy is to achieve plasma
exposure in pregnant women equivalent to that seen in nonpregnant adults. This goal is
likely to be especially important in ARV-experienced subjects, where the development of
resistance has been associated with lower LPV concentrations.16–18 The standard dose of 3
capsules twice a day during the second or third trimester did not meet this goal, but the
increased dose of 4 capsules twice a day (533 mg LPV/133 mg RTV per dose) during the
third trimester did. These data suggest that the higher LPV/RTV dose should be used in third
trimester pregnant women and that it should be considered in second trimester pregnant
women, especially those who are protease inhibitor experienced. As this study was
performed in US women, extrapolation to other populations may be confounded by
differences in size, genetics, diet, and concomitant illnesses, among other factors.
Therapeutic drug monitoring may be useful in ensuring adequate LPV exposure during
pregnancy, especially in women outside the United States. Our postpartum results suggest
that by 2 weeks postpartum, the increased dose is no longer needed. The capsule formulation
has now been replaced in the United States by a newer tablet formulation with improved
bioavailability characteristics. Each tablet contains 200 mg LPV and 50 mg RTV, and
standard adult dosing is 2 tablets twice a day or 4 tablets once a day. A study of the PK of
this new tablet formulation during pregnancy and postpartum is under way.
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FIGURE 1.
Median LPV concentrations during second trimester, third trimester, and postpartum.
Median LPV concentration-time curves ± SE during the second trimester (solid line, n = 8),
third trimester (coarse dashed line, n = 26), and postpartum (fine dashed line, n = 22).
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FIGURE 2.
LPV plasma concentrations during pregnancy and two weeks postpartum. Solid lines
represent individual LPV profiles during the second trimester (A, n = 17), third trimester (B,
n = 26), and postpartum (C, n = 23). The broken lines represent the typical (50th percentile)
concentrations in nonpregnant historical subjects.
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FIGURE 3.
LPV AUC second trimester, third trimester, and two weeks postpartum. Changes in LPV
AUC from the second trimester to the third trimester to postpartum (n = 24). The solid line
indicates typical value (50th percentile) AUC in nonpregnant adults of 83 µg·h−1·mL−1.

Mirochnick et al. Page 12

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2014 February 04.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Mirochnick et al. Page 13

TABLE 1

Characteristics and Pregnancy Outcomes of the Study Population

Characteristics n (%) Median (Range)

Age (yrs) 26 31.2 (18.6–40.9)

Weight at delivery (kg) 22 80.3 (60.5–122)

Weight postpartum (kg) 23 77 (54–113)

CD4+ at delivery (cells/µL) 26 539 (251–1339)

Race/ethnicity

  Black 11 (42) —

  Hispanic 8 (31) —

  White 6 (23) —

  Other 1 (4) —

Concomitant medications

  Zidovudine + lamivudine 16 (62) —

  Zidovudine + lamivudine + abacavir 6 (23) —

  Other 4 (15) —

Weeks of ARV treatment before delivery 26 —

  On ARV therapy before pregnancy 11 (42) 149 (45–383)

  Began ARV therapy during pregnancy 15 (58) 19 (10–26)

Third trimester plasma HIV-1 RNA (copies/mL) 24 —

  Undetectable 21 (88) —

  Detectable 3 (13) 520 (79–98,871)

Delivery plasma HIV-1 RNA (copies/mL) 25 —

  Undetectable 22 (88) —

  Detectable 3 (12) 75 (72–77,068)

Postpartum plasma HIV-1 RNA (copies/mL) 20 —

  Undetectable 17 (85) —

  Detectable 3 (15) 75 (72–88)

Pregnancy outcomes

  Gestational age at delivery (wks) 26 37.6 (35.0–41.7)

  Birth weight (g) 26 2953 (2135–4207)
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TABLE 2

Median (Range) LPV and RTV Noncompartmental PK Parameters

Second Trimester, 400/100 mg
q12h (n = 8)

Third Trimester, 533/133 mg
q12h (n = 26)

Postpartum, 533/133 mg
q12h (n = 23)

LPV AUC (µg·h−1·mL−1) 57.3 (30.2–101.9) 87.5 (32–153.5)* 151.7 (49.1–228.4)

Cpredose (µg/mL) 2.8 (1.2–8.2) 6.4 (<0.091–13.3)* 11.0 (<0.091–20.0)

Cmax (µg/mL) 8.0 (3.8–12.9) 9.7 (4.4–15.2)* 15.0 (6.0–23.2)

Tmax (h) 2 (0–12) 4 (0–8) 4 (0–8)

C12h (µg/mL) 2.5 (1.3–7.6) 4.6 (0.8–9.8)* 8.6 (2.4–16.5)

Cmin (µg/mL) 1.9 (1.1–6.1) 4.1 (<0.091–9.8)* 8.3 (<0.091–16.5)

Tmin (h) 12 (0–12) 12 (0–12) 12 (0–12)

CL/F (L/h) 7 (3.9–13.2) 6.1 (3.5–16.7)* 3.5 (2.3–10.9)

Vd/F (L) 49 (29–1963) 66 (24–230) 77 (19–1008)

t½ (h) 5.5 (2.9–103) 6.9 (2–28)* 10.8 (3.7–99)

RTV AUC (µg·h−1·mL−1) 2.9 (0.8–7.2) 4.9 (2.2–9.4)* 8.3 (2.9–20.9)

Cpredose (µg/mL) 0.17 (<0.094–0.5) 0.4 (<0.094–0.82)* 0.8 (<0.094–2.8)

Cmax (µg/mL) 0.48 (0.17–1.29) 0.72 (0.22–1.35) 1.2 (0.19–3.1)

Tmax (h) 2 (0–12) 4 (0–12) 4 (0–8)

C12h (µg/mL) 0.11 (<0.094–0.53) 0.21 (<0.094–0.51)* 0.36 (0.09–1.29)

Cmin (µg/mL) 0.07 (<0.094–0.29) 0.19 (<0.094–0.4)* 0.36 (<0.094–0.91)

Tmin (h) 12 (0–12) 12 (0–12) 12 (0–12)

CL/F (L/h) 35 (14–122) 27 (14–61)* 16 (6–46)

Vd/F (L) 210 (131–509) 204 (49–709) 157 (42–3562)

t½ (h) 4.7 (3.4–6.6) 5.1 (1.3–17.9) 5.5 (3.4–65)

AUC, area under the plasma concentration-time curve; CL/F, oral clearance; q12h, every 12 hours; t½, half-life; Tmax, time postdose of maximum

concentration; Tmin, time postdose of minimum concentration.

*
P < 0.05, third trimester compared with postpartum.
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