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Objectives: To assess the influence of body weight and missed doses on lopinavir pharmacokinetics with stand-
ard and increased doses of lopinavir/ritonavir melt extrusion tablets during late pregnancy.

Patients and methods: Lopinavir concentration data during the third trimester of pregnancy were pooled from
clinical trials in Thailand (NCT00409591) and the USA (NCT00042289). A total of 154 HIV-infected pregnant
women receiving either 400/100 mg (standard) or 600/150 mg (increased) twice daily had lopinavir plasma con-
centration data available. Population parameters were estimated using non-linear mixed-effects regression
models. Monte Carlo simulations were performed to estimate the probability of achieving target lopinavir trough
concentrations (.1.0 mg/L) with standard and increased doses of lopinavir/ritonavir during pregnancy.

Results: The median (range) age, weight and gestational age were 28 years (18–43), 62 kg (45–123) and
33 weeks (29–38), respectively. Body weight influenced lopinavir oral clearance (CL/F) and volume of distribution
(V/F). Population estimates of lopinavir CL/F and V/F were 6.21 L/h/70 kg and 52.6 L/70 kg, respectively. Based on
simulations, the highest risk of subtherapeutic trough concentrations was for women weighing .100 kg using
the standard dose (�7%), while the risk was ,2% with the 600/150 mg dose for women weighing 40–130 kg.
After a missed dose, 61% of women have lopinavir concentrations below target prior to the next dose with the
standard dose compared with 42% with the increased dose.

Conclusions: Standard dosing provides adequate lopinavir trough concentrations for the majority of pregnant
women but increased doses may be preferable for women weighing .100 kg and with a history of lopinavir/ritonavir
use and/or adherence issues.
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Introduction
Physiological changes associated with pregnancy can impact
antiretroviral drug disposition.1 Optimal antiretroviral exposure
throughout pregnancy is critical to ensure maximal viral load
suppression for the prevention of mother-to-child transmission
of HIV and to prevent the selection of drug-resistant viruses.

The HIV PI lopinavir is coformulated with low-dose ritonavir
(lopinavir/ritonavir) to enhance its pharmacokinetic profile and is
commonly prescribed as part of combination ART during
pregnancy.

The first study assessing lopinavir/ritonavir during pregnancy
found that US pregnant women receiving the standard dose of
400/100 mg twice daily (soft-gel capsule formulation) had
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significantly lower exposure (i.e. AUC) during the third trimester
compared with non-pregnant adults.2 Subsequent studies in
European pregnant women using the same dose and formulation
reported that the majority of women achieved efficacious lopina-
vir trough concentrations (Ctrough) during the third trimester.3,4

Using a higher lopinavir/ritonavir dose of 533/133 mg twice
daily (soft-gel capsules) in US pregnant women during the third
trimester achieved similar drug exposures to non-pregnant
adults.5 In 2005, a new lopinavir/ritonavir tablet formulation
(200 mg of lopinavir and 50 mg of ritonavir), with improved bio-
availability, received US FDA approval. A higher lopinavir/ritonavir
dose of 600/150 mg (i.e. three tablets) twice daily was assessed in
US pregnant women and provided comparable lopinavir exposure to
non-pregnant adults.6 More recently, studies in Thailand have
assessed the new lopinavir/ritonavir tablet formulation in HIV-
infected pregnant women receiving the standard 400/100 mg
twice-daily dose and found the reduction of lopinavir exposure
was less pronounced and no dose increase was necessary.7,8

Individual patient characteristics may influence lopinavir expos-
ure during pregnancy. Differences in body weight can explain part
of the interindividual variability (IIV) of lopinavir oral clearance in
non-pregnant adults.9 Substantial differences in the body weight
of pregnant women exist between geographical regions and may
help explain the difference in lopinavir exposures observed.

No clear consensus on the optimal dose of lopinavir/ritonavir
for pregnant women has been reached. The risk of lower exposure
is expected to increase during late pregnancy compared with
non-pregnant women, but the clinical consequences remain
unknown. The recently updated Department of Health and
Human Services (DHHS) perinatal guideline recommends the
standard lopinavir/ritonavir dose, but adds that some experts
advise the higher dose during the second and third trimesters.10

A higher lopinavir/ritonavir dose may be preferable for women
with high body weight. Moreover, a possible advantage of a higher
lopinavir/ritonavir dose during pregnancy may be that it is more
‘forgiving’ than the standard dose, i.e. the risk of subtherapeutic
concentrations following a missed dose may be lower, thereby
reducing the impact of a missed dose at a time when maximal
viral load suppression is vital to prevent vertical HIV transmission.

Using pooled data from pharmacokinetic studies performed in
pregnant women from Thailand and the USA, our objectives were
to develop a population pharmacokinetic model to describe lopi-
navir concentrations during the third trimester of pregnancy and
investigate the impact of covariates such as body weight on main-
taining therapeutic concentrations. The impact of a missed dose
of lopinavir/ritonavir on subsequent lopinavir concentrations fol-
lowing standard and increased doses during late pregnancy was
also assessed.

Patients and methods

Study population
Lopinavir plasma concentration data collected within two prospective clin-
ical trials were pooled for this analysis.

Study 1

PHPT-5 was a multicentre, Phase III, three-arm, randomized trial investi-
gating the efficacy of three different maternal and infant treatment strat-
egies for the prevention of mother-to-child transmission of HIV-1 in
non-immunocompromised women (CD4 ,350 cells/mm3) in Thailand

(ClinicalTrials.gov identifier: NCT00409591). In one of the treatment
arms, women were randomized to receive 300 mg of zidovudine twice
daily and 400/100 mg of lopinavir/ritonavir (Kaletraw/Aluviaw, melt extru-
sion tablets) twice daily from 28 weeks’ gestation until delivery. Both full
lopinavir pharmacokinetic curves and sparse evaluations were available.
Thirty-eight women were enrolled in a pharmacokinetic substudy and
had steady-state 12 h blood sampling performed during the third trimes-
ter.7 A pre-dose blood sample was drawn prior to the scheduled lopinavir/
ritonavir dose, after which lopinavir/ritonavir was administered with a
standard low-fat meal (rice soup with pork) and blood samples were col-
lected at 1, 2, 4, 6, 8 and 12 h after dosing. An additional 85 women had at
least one random blood sample available. These women had a single ran-
dom blood sample drawn (i.e. at a non-predefined time) at each study visit
during the third trimester. Food intake with lopinavir/ritonavir adminis-
tered was not controlled for these women. The exact time of last drug
intake and blood draw were recorded and the plasma frozen at 2208C.
Patients with concomitant treatments that could interfere with the
pharmacokinetics of lopinavir/ritonavir, such as rifampicin, were excluded.
Drug adherence was assessed by exact pill count. The PHPT-5 study was
approved by the Ethics Committee at the Ministry of Public Health,
Thailand and the local hospital ethics committees. Signed informed con-
sent was obtained from all subjects prior to participation.

Study 2

P1026s—the International Maternal Pediatric Adolescent AIDS Clinical
Trials (IMPAACT) Network Protocol 1026s is an ongoing, multicentre, non-
blinded, prospective study to evaluate the pharmacokinetics of antiretro-
virals among pregnant HIV-infected women (NCT00042289). The P1026s
study design involves performing intensive steady-state pharmacokinetic
blood sampling during the second trimester (optional), third trimester
and early post-partum period as previously described.2 Several for-
mulations and doses of lopinavir/ritonavir have been studied within
P1026s. For this analysis, 31 pregnant women receiving 600/150 mg of
lopinavir/ritonavir (Kaletraw/Aluviaw, melt extrusion tablets) twice daily
during the third trimester were included.6 Pharmacokinetic sampling
was performed between 30 and 36 weeks’ gestation. Subjects must have
been stable on their antiretroviral regimen for ≥2 weeks prior to pharma-
cokinetic sampling. Blood samples were collected at pre-dose and 1, 2, 4,
6, 8 and 12 h after an observed dose. Lopinavir was given as an observed
dose after a standardized meal of �850 kilocalories, with �55% of calories
from fat. Concomitant antiretroviral drugs included zidovudine/lamivudine
(n¼19) and zidovudine/lamivudine/abacavir (n¼9) and 7 women
received other medications including stavudine, didanosine, emtricitabine,
tenofovir and nevirapine. Local institutional review boards approved the
protocol at all participating sites and signed informed consent was
obtained from all subjects prior to participation.

Antiretroviral drug concentration measurement
Lopinavir and ritonavir plasma drug concentrations were measured using
validated reversed-phase HPLC methods. Plasma samples collected from
women enrolled in PHPT-5 were assayed at the PHPT laboratory at the
Faculty of Associated Medical Sciences, Chiang Mai University, Thailand.
The average accuracy was 103%–112% and precision (interassay and
intra-assay) was ,4% of the coefficient of variation (CV). The lower limit
of assay quantification (LLOQ) was 0.078 mg/L for lopinavir and 0.048 mg/L
for ritonavir. Samples collected from women enrolled in P1026s in the USA
were assayed at the Paediatric Clinical Pharmacology Laboratory at the
University of California, San Diego, USA. The LLOQ was 0.091 mg/L for lopi-
navir and 0.094 mg/L for ritonavir. The interassay CV was 11% at the LLOQ
for both drugs and ,10% CV for low, middle and high controls. Both
pharmacology laboratories participate in the AIDS Clinical Trial Group
(USA) Pharmacology Quality Control (Precision Testing) programme,
which performs standardized interlaboratory testing twice a year.11
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Population pharmacokinetic analysis
To estimate the population means and variances of lopinavir pharmacoki-
netic parameters, the plasma concentration data were analysed using
non-linear mixed-effects regression. Using the software program
Monolix version 4.20 (http://www.lixoft.eu),12,13 concentration –time
data were fitted by computing the maximum likelihood estimator of the
parameters without any approximation of the model (no linearization)
using the stochastic approximation expectation maximization algorithm
combined with a Markov chain Monte Carlo procedure. Drug concentration
data below the LLOQ of the assay are set to LLOQ/2 values. Pharmacokinetic
models were assessed using both statistical and graphical methods. The
objective function value (OFV) (i.e. a likelihood ratio test including the 22x
log-likelihood) was used to test different hypotheses regarding the final
model, covariate effect(s) on pharmacokinetic parameter(s), residual
variability model and structure of the variance–covariance matrix for the
IIV parameters. Diagnostic graphics were generated using the R program
(version 2.11.1).

One- and two-compartment pharmacokinetic models with linear and
non-linear elimination were fitted to the data. Zero- and first-order absorp-
tion models, with and without a lag time, were tested. Using transit com-
partments to describe the absorption process was also assessed.14 An
exponential error model was used to describe IIV in the pharmacokinetic
parameters, i.e. CL/Fi¼TVCL×exp (hi), where CL/Fi represents the oral
clearance of the ith individual, TVCL is the population CL/F value and hi is
the interindividual random effect with mean 0 and variance v2.
Covariances between the individual random effects of the pharmacoki-
netic parameters were assessed graphically. The shrinkage of the empirical
Bayesian estimates are taken into account when assessing diagnostic
plots.15 Interoccasion variability (IOV) in the pharmacokinetic parameters
was also tested. Proportional, constant and combined error models were
investigated to describe the residual variability (e). Individual patient char-
acteristics that could potentially influence pharmacokinetic parameters
were evaluated for their inclusion in the model. The patient characteristics
assessed included age, weight, BMI, gestational age (GA) and fat-free
mass. All continuous covariates were modelled using a power relationship,
e.g. CL/Fi¼TVCL×(WTi/MWT)uBW, where WT represents the weight of the
ith individual, MWT is the median weight of the study population and
uBW is the factor associated with body weight that influences lopinavir
oral clearance. A ‘Study’ effect was also tested as a binary covariate
using the following equation: CL/Fi¼TVCL×u(Study21), where u is the factor
associated with Study that influences lopinavir oral clearance using Study
equals 1 for women enrolled in PHPT-5 and 2 for women enrolled in
P1026s. The inclusion of observed ritonavir concentrations to predict lopi-
navir concentrations was also assessed using a maximum-effects (Emax)
model with observed ritonavir concentrations inhibiting lopinavir CL/F.
Covariates were tested using a stepwise forward inclusion and backward
elimination model building procedure.

The final population model was evaluated using a visual predictive
check.16 Lopinavir concentration profiles were simulated and compared
with the observed data to evaluate the predictive performance of
the model.

Bayesian estimates of the pharmacokinetic parameters were used to
calculate the individual lopinavir Ctrough, i.e. 12 h post-dose.

Model simulations
The impact of body weight on lopinavir concentrations during pregnancy
was assessed using the final model. Lopinavir Ctrough were simulated for
pregnant women weighing 40–130 kg (at 5.0 kg increments) receiving the
standard (400/100 mg, twice daily) and increased (600/150 mg, twice
daily) doses. One-thousand Monte Carlo simulations were performed at
each body weight. The proportions of women achieving lopinavir target
Ctrough (.1.0 mg/L for treatment-naive patients) at different weights
were calculated by dividing the number of simulated concentrations
above the target by the total number of simulated troughs.

Lopinavir concentrations profiles were also simulated for a theoretical
population of pregnant women weighing 40–130 kg following a single
‘missed dose’ while receiving standard and increased lopinavir/ritonavir
doses. The proportion of women having a lopinavir Ctrough .1.0 mg/L fol-
lowing a missed dose (i.e. 12 h after a missed dose) was determined for
each dose. The 95% CI was calculated using the study sample size
(n¼154) rather than the number of simulations performed.

Results
Lopinavir and ritonavir concentration data from 154 HIV-infected
pregnant women (123 Thai and 31 American) were included in
the analysis. A total of 634 lopinavir and 634 ritonavir plasma con-
centrations were available (note: no samples were below the
LLOQ). Sixty-nine women had full pharmacokinetic curves and
85 women had sparse evaluations. The characteristics of the
women in the PHPT-5 and P1026s studies are shown in Table 1.
Overall, the median (range) age, weight and GA were 28 years
(18–43), 62 kg (45–123) and 33 weeks (29–38), respectively.

Lopinavir population pharmacokinetic model

Lopinavir concentrations were best described by a one-
compartment pharmacokinetic model with first-order absorption
and linear elimination. Study-specific residual variability was eval-
uated, but a single combined additive and proportional error
model was found to provide the best model fit. The addition of

Table 1. Characteristics of HIV-infected pregnant women

PHPT-5 study P1026s study Total

Number of women 123 31 154
Number of lopinavir concentrations 430 204 634
Number of ritonavir concentrations 430 204 634
Age (years) 27 (18–43) 30 (22–39) 28 (18–43)
GA (weeks) 32 (29–38) 35 (30–37) 33 (29–38)
Weight (kg) 61 (45–100) 79 (58–123) 62 (45–123)
BMI (kg/m2) 25 (19–41) 31 (23–44) 26 (19–44)
Race/ethnicity Thai 6 black, 19 Hispanic and 6 white

Values: median (range), unless otherwise stated.
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an absorption lag time improved the model fit (OFV �73).
Estimating IIV for CL/F and IOV on lag time, Ka and bioavailability
(F) further improved the model fit (OFV �70). Using transit absorp-
tion compartments rather that a lag time did not improve the
model fit. Among the covariates tested, only body weight influ-
enced lopinavir pharmacokinetic parameters. In a univariate
analysis, body weight significantly influenced both lopinavir CL/F
(OFV �10) and V/F (OFV �8). A model estimating both the power
exponents for CL/F and V/F (i.e. uBW) significantly reduced the
objective function (OFV �27) and corresponding interindividual
CL/F variability by 5%. The power exponents were 0.4 for CL/F
and 0.7 for V/F. Allometrically scaling CL/F and V/F to a 70 kg
adult provided a similar fit, i.e. CL/F (L/h/70 kg)¼TVCL×(WT/70)0.75

and V/F (L/70 kg)¼TVV×(WT/70) and was selected in the final
model. A model with lopinavir CL/F inhibited by observed ritonavir
concentrations following a maximum-effects model significantly
improved the fit (OFV �724). The maximum inhibition effect of
ritonavir on lopinavir (Emax) was estimated to be 0.90 and
the ritonavir concentration required to reach half of Emax (EC50)
was 0.053 mg/L. The theoretical CL/F of lopinavir in the absence
of ritonavir was estimated to be 25.7 L/h/70 kg and V/F was
111 L/70 kg; however, the Ka estimate was small, 0.1 h21, less
than the elimination rate constant indicating a flip-flop effect.
At the same time, it was thought that adding this level of
complexity may restrict the application of the model in clinical
settings, especially as ritonavir concentrations are not always
available. The lopinavir model without including ritonavir concen-
trations provided accurate estimates of the pharmacokinetic
parameters and the visual predictive check provide a good fit to

the observed concentration data for both lopinavir/ritonavir
doses (Figure 1). Thus, to facilitate the interpretation and applica-
tion of the pharmacokinetic model developed, the simpler model
without ritonavir was selected. The final population pharmacoki-
netic parameters for lopinavir are presented in Table 2.

Impact of body weight on lopinavir Ctrough

Lopinavir Ctrough were simulated for pregnant women weigh-
ing 40 –130 kg receiving either 400/100 or 600/150 mg of
lopinavir/ritonavir twice daily. Only 1% of pregnant women weigh-
ing 40 kg would have lopinavir Ctrough ,1.0 mg/L using the stand-
ard 400/100 mg dose; however, this percentage increases to
�7% for women weighing 130 kg (Figure 2). At the higher
600/150 mg dose, it was predicted that ,2% of women would
have a lopinavir Ctrough below target across the entire weight range.

Impact of missed dose of lopinavir/ritonavir on lopinavir
concentrations following standard and increased doses
during last pregnancy

With standard and increased lopinavir/ritonavir doses, the lopina-
vir Ctrough at steady-state was predicted prior to a missed dose (i.e.
12 h post-dose), after a missed dose (i.e. 24 h post-dose) and
following the next dose (Figure 3). Among pregnant women
weighing between 40 and 130 kg, it was estimated that 3%
(95% CI: 1%–7%) would have a lopinavir Ctrough below target at
the standard 400/100 mg twice-daily dose during the third tri-
mester of pregnancy; however, if the next 12 hourly dose was

(a) 400/100 mg, twice daily (b) 600/150 mg, twice daily
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Figure 1. Visual predictive check for lopinavir population pharmacokinetic models following (a) 400/100 mg of lopinavir/ritonavir twice daily and (b)
600/150 mg of lopinavir/ritonavir twice daily. Lines represent the predicted population 5%, 50% and 95% percentiles and shaded areas are the 90%
CIs. Observed concentrations from the patients are superimposed.
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missed, 61% (95% CI: 53%–69%) of women would have a Ctrough

below target prior to the next scheduled dose (Figure 3a). If a
lopinavir/ritonavir dose was taken as scheduled after this missed
dose, only 6% of women would have a trough below target 12 h
later. The increased 600/150 mg dose is more forgiving following
a missed dose. Prior to a missed dose, ,1% (95% CI: 0.1%–5%) of
women have a Ctrough below target, while following a missed dose
42% (95% CI: 34%–50%) of women would have a trough below
target 12 h later (Figure 3b).

Discussion
Combination ART is now recommended for all HIV-infected preg-
nant women.10,17,18 Lopinavir/ritonavir-based ART remains one of
the favoured regimens during pregnancy due to its potency and
safety profile. Lopinavir exposure is reduced during pregnancy
and there is debate whether a lopinavir/ritonavir dose increase
is required during late pregnancy. It has also been speculated
that body weight may contribute to the impact of pregnancy on
lopinavir exposure.7

We developed a population pharmacokinetic model to
describe lopinavir concentrations during the third trimester of
pregnancy using data from studies in Thailand and the USA,
focusing on assessing the influence of body weight on lopinavir
pharmacokinetics and, in the context of reduced exposure, the
possible advantage of a higher dose in terms of maintaining tar-
get concentrations following a missed dose. A robust lopinavir
pharmacokinetic model was developed and body weight was
found to influence lopinavir oral CL/F and V/F. Among women
weighing 40–130 kg, the predicted risk of subtherapeutic lopinavir

Ctrough was relatively low with both standard and increased dos-
ing. The highest risk was for women weighing .100 kg using
the standard dose, with �7% of women having a Ctrough

,1.0 mg/L. The risk of subtherapeutic Ctrough with the higher
600/150 mg dose was minimal across the entire weight range
(,2%). As expected, the higher lopinavir/ritonavir dose was
more ‘forgiving’ than the standard dose. At the standard dose,
.60% of the women are expected to have a Ctrough below target
prior to the next scheduled dose, compared with �40% of women
at the higher dose.

Several population pharmacokinetic models of lopinavir in
HIV-infected adults have been published. The mean population
estimate of lopinavir CL/F in our model was 6.21 L/h/70 kg. This
mean CL/F during pregnancy produces lopinavir AUCs of 96.6
and 64.4 mg.h/L/70 kg following increased and standard doses,
respectively. A population model developed in non-pregnant
adults also found that body weight influenced lopinavir CL/F
and the mean population estimate of lopinavir CL/F was
4.74 L/h/70 kg.9 A study assessing pregnancy-related modifica-
tions on lopinavir pharmacokinetics included pregnancy status
as a binary covariate and reported that GA .15 weeks increased
lopinavir CL/F by 39% to 6.1 L/h.19

Some models have incorporated ritonavir exposure or concen-
trations into the model to estimate lopinavir clearance, either
sequentially20 or simultaneously.21 Similar to Molto et al.,22 we
assessed a model that simultaneously modelled lopinavir and
ritonavir plasma concentrations, wherein lopinavir CL/F was inhib-
ited by ritonavir concentrations following a maximum-effects
model. Including the observed ritonavir concentrations signifi-
cantly improved the model fit and reduced the IIV of CL/F. The

Table 2. Population pharmacokinetic parameter estimates for lopinavir in
HIV-infected women during the third trimester of pregnancy

Estimate RSE (%)

Lopinavir parameters
Tlag (h) 0.76 13
Ka (h21) 0.67 11
CL/F (L/h/70 kg) 6.21 3
V/F (L/70 kg) 52.6 4

IIV
CL 24 8

IOV
Tlag 114 9
Ka 74 11
F 14 16

Residual error
additive (mg/L) 0.44 19
proportional (%) 0.05 27

CL/F, oral clearance; V/F, apparent volume of distribution; Ka, absorption
rate constant; Tlag, lag time; F, bioavailability; RSE, relative standard error
(standard error of estimate/estimate×100).
CL/F¼6.21×(WT/70)0.75; V/F¼52.6×(WT/70).
All variability parameters are expressed as % CV.
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estimates of the Emax (0.9) and EC50 (0.05 mg/L) parameters were
comparable to those previously reported.22 However, it was
thought that adding the necessity of ritonavir concentrations to
the model may restrict its application in clinical settings. Clearly,
the inclusion of the ritonavir concentrations will yield a more
pharmacologically accurate model, but given that the model
without including ritonavir concentrations provided accurate esti-
mates, we opted for the simpler model. Indeed, several lopinavir
pharmacokinetic models have been published in children23 and
adults24 without including ritonavir concentrations.

Body weight and ritonavir concentrations were found to explain
part of the interpatient variability observed. Nevertheless, there
are clearly other factors involved in explaining interpatient vari-
ability. Lopinavir is primarily metabolized by the hepatic cyto-
chrome 3A4 enzyme (CYP3A4) and host genetic polymorphisms
could play a role in lopinavir pharmacokinetics. Evidence suggests
that polymorphisms within the CYP3A and SLCO1B1 (a member of
the organic anion transporting polypeptides family) genes con-
tribute towards variability in lopinavir pharmacokinetics.25,26

Including individual pharmacogenetic information on metabolic
enzyme or drug transporters in the model may improve the
predictions.

The recommended Ctrough target for patients receiving lopi-
navir is 1.0 mg/L.27 This target is �15 times the IC50 and
has been reported to correlate with an HIV RNA viral load of
,400 copies/mL.28 Although the clinical consequences of reduced
exposure during pregnancy remain unclear, it is rational to target
equivalent drug exposures during pregnancy to those seen in non-
pregnant adults. The improved bioavailability of the new melt
extrusion tablet formulation of lopinavir/ritonavir has been
shown to reduce the impact of pregnancy on lopinavir exposure.29

The intensive pharmacokinetic data collected within PHPT-5 on
400/100 mg of lopinavir/ritonavir (tablets) showed a 20% reduc-
tion in AUC during pregnancy but only 3% of pregnant women had
a Ctrough ,1.0 mg/L (median body weight 61 kg). The higher bio-
availability of the tablet coupled with the lower body weight in
Thai women and unknown host genetic polymorphisms probably
explains the more modest reduction in exposure observed during

the third trimester in the PHPT-5 study compared with US women
in P1026s.7 In our model of tablet dosing, the risk of suboptimal
concentrations at higher body weights is not negligible, especially
for women who weigh .100 kg, and higher lopinavir/ritonavir
doses may be preferred for these women to limit this risk. An argu-
ment supporting the use of the higher lopinavir/ritonavir dose can
also be made in terms of forgiveness for women who may have
potential adherence issues, especially in treatment-experienced
women with partial viral resistance to lopinavir. A recent studying
assessing the standard and increased dose of lopinavir/ritonavir
during pregnancy found that the percentage of women who dis-
continued lopinavir/ritonavir treatment because of adverse
events was not significantly different between doses, while
the increased dose was preferred for women with a viral load
.50 copies/mL at baseline.30

Overall, using the standard dose of lopinavir/ritonavir during
pregnancy provides therapeutic Ctrough for the majority of
treatment-naive women up to 130 kg; however, higher doses
could be considered in women weighing .100 kg and/or
women who may be suspected of poor drug adherence and
women with a history of lopinavir use prior to pregnancy.
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Limtrakul. Nopparat Rajathanee Hospital: Boonsong Rawangban. Bhumibol
Adulyadej Hospital: Sinart Prommas. Hat Yai Hospital: Tapnarong
Jarupanich. Nong Khai Hospital: Noossara Puarattana.aroonkorn.
Samutsakhon Hospital: Supang Varadisai. Nakhonpathom Hospital: Rucha
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Figure 3. Simulated lopinavir concentration–time curves following a missed dose with (a) 400/100 mg of lopinavir/ritonavir twice daily and (b)
600/150 mg of lopinavir/ritonavir twice daily. Lines represent the 5%, 50% and 95% percentiles and shaded areas are the 90% CIs. The broken line
represents the target lopinavir Ctrough of 1.0 mg/L for treatment-naive patients. LPV/r, lopinavir/ritonavir; bd, twice daily.
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Kongpanichkul. Samutprakarn Hospital: Prapan Sabsanong. Lampang
Hospital: Prateung Lianpongsabuddhi. Vachira Phuket Hospital: Somnuk
Chirayus. Pathumthani Hospital: Boonrak Wiriyachoke. Panasnikom
Hospital: Manoch Chakorngowit. Ministry of Public Health: Nipunporn
Voramongkol. PHPT-IRD174: Sophie Le Coeur, Ken McIntosh, Pra-ornsuda
Sukrakanchana, Suwalai Chalermpantmetagul, Kanchana Than-in-at,
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