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3National

ABSTRACT (updated)

2. METHODS

• Background: It is important to achieve effective concentrations of antiretroviral drugs in the
blood to prevent treatment failure and the development of resistance. During pregnancy
physiological changes take place influencing the pharmacokinetics (PK) of medicines.
Mostly, the net effect will be a decreased exposure during pregnancy. Very limited data are
available on the PK behavior of darunavir (DRV) during pregnancy and placental passage
and for atazanavir (ATV) the data have been interpreted inconsistently.
In 2008, a European network was established to study the pharmacokinetics of newly
developed antiretroviral drugs during pregnancy (PANNA). We present data on 3rd
trimester exposure to DRV, ATV and ritonavir (RTV, used as booster).
• Materials & Methods: Patients treated with DRV/RTV (600mg/100mg BID or
800mg/100mg QD) or ATV/RTV (300mg/100mg QD) during pregnancy were screened and
a pharmacokinetic curve (t = 0, 0.5, 1, 2, 3, 4, 6, 8, 12, 24h) was taken in the 3rd trimester
and at least 2 weeks post-partum. Where possible a cord blood sample and matching
maternal blood sample were taken at delivery. Safety and antiviral efficacy were evaluated.
• Results: Paired plasma concentration curves (3rd trimester and post-partum) were
available for 6 patients on DRV; 13 patients on ATV and 19 patients using RTV as booster.
For DRV, geometric means ratios (GMR) + 90% confidence interval (CI) of PK parameters
3rd trimester/post-partum DRV were: 0.64 (0.47-0.86) for AUCtau; 0.71 (0.49-1.03) for Cmax;
0.45 (0.22-0.91) for Clast. For ATV GMRs (90% CI) were: 0.67 (0.53-0.83) for AUCtau; 0.71
(0.56-0.91) for Cmax; 0.67 (0.46-0.97) for C24h. For RTV GMRs (90% CI) were: 0.47 (0.350.64) for AUCtau; 0.41 (0.31-0.55) for Cmax. For DRV 2/9 patients showed concentrations
below the target concentration (0.55 mg/L) in the 3rd trimester, compared to none on ATV
(target 0.15 mg/L).
The ratio of cord blood/maternal plasma concentrations ranged from 0.11-0.67 for ATV
(n=7) and was <0.076 for DRV (n=5); for RTV all cord blood samples were <LOQ (n=12).
All children were HIV uninfected, no birth defects were reported.
• Conclusions: Exposure to DRV, ATV and RTV was significantly lower during pregnancy
(third trimester) than post-partum, with the most important effect for the boosting agent
RTV. This is in line with previously reported exposure to protease inhibitors. Transplacental
passage of ATV, DRV and RTV is low. Evidence-based recommendations for ARVs in
pregnancy are urgently needed.

• This is part of a non-randomized, open-label, parallel-group, multi-center phase-IV
study in HIV-infected pregnant women recruited from 17 HIV treatment centers in
Europe.
• Here, we report on pregnant HIV-infected patients treated with DRV/RTV or ATV/RTV
as part of their cART.
• Blood was collected for a 12h or 24h pharmacokinetic curve (t = 0, 0.5, 1, 2, 3, 4, 6, 8,
12, 24h) after supervised intake of the medication in the third trimester. At least 2
weeks post-partum intensive PK sampling was repeated.
• Where possible a cord blood sample and matching maternal blood sample were taken
at delivery.
• Safety and antiviral efficacy were evaluated.
• DRV, ATV and RTV plasma concentrations were determined by a validated UPLC
method, pharmacokinetic parameters were calculated using WinNonlin version 5.2.
• Paired samples t-test was performed on the log-transformed data (using SPSS 18.0).

Table 2: Pharmacokinetic parameters

3. RESULTS (continued)
Pharmacokinetics

* Geometric means + 95% confidence intervals

Figure 1: Individual AUCo-tau

3. RESULTS

• Exposure (AUCtau) during pregnancy to DRV, ATV and RTV was 36, 33 and 53%
lower than post-partum.
The decreased exposure could be caused by an increased volume of distribution or
decreased absorption. Because the half life seems to be similar during and after
pregnancy, increased elimination is less likely to be the reason for thr decreased
exposure.
• Concomitant use of tenofovir (used by 14 patients (8 on DRV and 6 on ATV) seemed
not to have influenced the DRV or ATV exposure. Raltegravir was concomitantly
used with DRV only, no interaction was expected. All other concomitant medication
used was not expected to interact with DRV or ATV.
• The PK parameters as determined post-partum are in line with the reference values
for DRV and ATV.
• For DRV 2/9 patients showed concentrations below the target concentration (0.55
mg/L) in the 3rd trimester, compared to none on ATV (target >0.15 mg/L).

Safety

• For 9 HIV-infected women who used DRV/RTV during pregnancy (6 on DRV/RTV
800/100mg QD; 3 on DRV/RTV 600/100mg BID) data are available. For ATV/RTV
300/100mg QD data are available of 13 women.
• Three patients on DRV/RTV 800/100mg QD withdrew consent for the post partum
curve or stopped using the medication after delivery.
• Cord blood and maternal samples are available for 5 patients on DRV and 7 patients
on ATV.

• One SAE was reported: a patient (on ATV/RTV) was admitted to the hospital because
she thought the baby was not moving. She was admitted for safety reasons and
observation only. This was not judged to be medication related.
• No congenital abnormalities have been reported.
• Two weeks prior to delivery one patient showed still a substantial viral load: (28,711
copies/mL in the third trimester). This patient was thought to be non-compliant and
had observed drug intake until delivery. The child was born uninfected.

Table 1: Demographics

4.
•
Table 3: Geometric mean ratios (90% CI)

1. INTRODUCTION
• During pregnancy physiological changes cause a decreased exposure to the HIV
protease inhibitor lopinavir. Very limited data are available on the pharmacokinetic
behavior of darunavir (DRV) during pregnancy and placental passage and for
atazanavir (ATV) the data have been interpreted inconsistently.

•
•

• The PANNA network has been established to describe the pharmacokinetics of
anitretroviral agents in the third trimester of pregnant HIV-infected women in
comparison to post-partum pharmacokinetics (www.pannastudy.com).

* Significant difference paired samples t-test (on log-transformed data)

• A secondary objective is to describe the safety of the antiretroviral agents during
pregnancy and the efficacy in terms of viral load response of the mother and
prevention of mother to child transmission.

Table 4: Cord blood / maternal blood ratios

Median (range) for continuous variables, n for categorical variables. Kivexa® = Epzicom®
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CONCLUSIONS
Exposure to DRV, ATV and RTV was significantly lower
during pregnancy (third trimester) than post-partum, with
the most important effect for the boosting agent RTV. This
is in line with previously reported exposure to protease
inhibitors.
Transplacental passage of ATV, DRV and RTV is low.
Evidence-based recommendations for ARVs in
pregnancy are urgently needed.

