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Abstract

Background—Combination antiretroviral regimens including nelfinavir (NFV) are commonly

used in pregnancy. We studied the safety, antiviral effect, and pharmacokinetics of NFV and its

M8 metabolite with two dosing regimens in combination with zidovudine (ZDV) and lamivudine

(3TC) in HIV-infected pregnant women.

Method—HIV-infected pregnant women between 14 and 34 weeks gestation received NFV

(Cohort 1: 750 mg tid, n = 10; Cohort 2: 1250 mg bid, n = 23) with ZDV and 3TC. Serial blood

sampling for NFV concentrations was performed antepartum (AP) and 6 weeks postpartum (PP).

Maternal and cord blood samples were also obtained at delivery. NFV and M8 levels were

determined by high-performance liquid chromatography. The pharmacokinetic (PK) target was an

extrapolated NFV AUC0–24 > 30 μg · h/mL. Mothers were followed frequently for potential

clinical and laboratory toxicity.

Results—Overall, NFV in combination with ZDV and 3TC was well tolerated. The PK target

was met in 3/8 AP and 5/7 PP in Cohort 1 and 17/21 AP and 16/17 PP in Cohort 2. When Cohort 2
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NFV PK parameters AP and PP were compared, median Cmax (3.90 μg/mL vs. 5.01 μg/mL, p < .

05) and AUC0–24 (56.6 vs. 86.8 μg · h/mL, p < .05) were increased PP and oral clearance (Cl/F;

44.2 vs. 28.8 L/h, p < .05) was decreased PP. The average M8/NFV ratio was increased PP

compared to AP (0.085 vs. 0.29, p < .001). Placental transfer of NFV was low with a median cord

blood:maternal plasma ratio at delivery of 0.05. Maternal mean CD4+ T cell counts increased

significantly and plasma HIV-1 RNA levels decreased from entry to delivery and 6 to 12 weeks

postpartum.

Conclusion—NFV used in combination with ZDV and 3TC was well tolerated in pregnant HIV-

infected women and produced a significant improvement in HIV disease parameters. NFV drug

exposure is inadequate in most pregnant women receiving 750 mg tid but is much improved with

1250 mg bid. NFV crosses the placenta poorly. The AP increase in NFV oral clearance and

decrease in M8/NFV ratio suggest that CYP3A activity increases relative to CYP2C19 activity

during pregnancy.
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Current antiretroviral guidelines recommending triple combination highly active

antiretroviral therapy (HAART) during pregnancy for both treatment of the mother and

prevention of mother-to-child transmission of HIV have resulted in rates of perinatal

transmission below 2%.1 Treatment with the protease inhibitor (PI) nelfinavir (NFV) in

combination with zidovudine (ZDV) and lamivudine (3TC) is a currently preferred HAART

regimen during pregnancy.1,2 In addition, this combination has been proposed for both

prophylaxis and early treatment of HIV-exposed and -infected newborns. The recent report

of excess liver toxicity associated with use of a nevirapine-based regimen in women with

CD4+ lymphocyte counts over 250 cells/mm3 emphasizes the importance of studying the

safety of antiretrovirals in pregnant women.3,4 The physiologic changes of pregnancy may

have a large impact on drug absorption, distribution, metabolism, and excretion, making it

crucial to study the pharmacokinetics of antiretrovirals during pregnancy.5,6 It is also

important to know whether antiretroviral agents cross the placenta, because placental

passage has implications for prevention of maternal–infant HIV transmission and for

potential effects on the fetus.6 This study was initiated to evaluate the pharmacokinetics and

safety of two dosing regimens of NFV when used in combination with ZDV and 3TC in

HIV-positive mothers during pregnancy and postpartum.

STUDY DESIGN

The Pediatric AIDS Clinical Trials Group (PACTG) Protocol 353 was a multicenter phase 1

study of the safety, tolerance, and pharmacokinetics of NFV co-administered with ZDV and

3TC in HIV-infected pregnant women and their infants. The data on infants have been

reported separately.7

Population

HIV-infected pregnant women between 14 and 34 weeks of gestation with singleton

pregnancies were eligible for entry after providing informed consent. Women and infants
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were enrolled between 1997 and 2002, and all women were treated in accordance with the

standard of care. In Cohort 1, women had no prior treatment with any PI and less than 3

weeks of treatment with ZDV. In Cohort 2, women could be drug naïve or have received

either less than 3 weeks of NFV or another PI in combination with nucleosides or more than

3 weeks of therapy if within the 3 months before enrollment the CD4+ T-cell count was

stable and HIV-1 RNA levels were below 400 copies/mL. Women could have no serious

medical conditions, prior history of preterm labor, or current pregnancy complications. They

had to have a normal detailed fetal ultrasound with a normal amniotic fluid volume at entry.

Drug Regimen

The study was planned to have a dose escalation depending on the pharmacokinetic targets

and tolerance results in the first cohort. Cohort 1 mothers received NFV 750 mg (three 250

mg tablets) three times daily with Combivir (ZDV 300 mg/3TC 150 mg) twice daily from

entry through 12 weeks postpartum. Cohort 2 mothers received NFV 1250 mg (five 250 mg

tablets) twice daily with Combivir twice daily. During labor, women in both groups received

intravenous ZDV and oral 3TC and NFV. Women were instructed to take their medications

with food or Ensure liquid. During labor, NFV was given with liquid dietary supplements to

enhance absorption. Baseline studies included T-cell subsets and plasma HIV-1 RNA by

Roche Amplicor 1.5 (Roche Diagnostic Systems, Inc., Branchburg, New Jersey, USA). The

ultra-sensitive HIV-1 RNA assay was performed on plasma samples with <400 copies/mL.

Follow-up samples were collected every 4 weeks, at delivery, and at 2, 4, 6, and 12 weeks

postpartum. Complete blood count (CBC) with differential and platelets and chemistry

studies were performed at baseline and follow-up at the same time points. Mothers were

followed for clinical and laboratory toxicities, and adverse events were graded according to

the National Institute of Allergy and Infectious Diseases Division of AIDS Toxicity grading

table. Toxicities were classified as follows: mild, grade 1; moderate, grade 2; severe, grade

3; and life threatening, grade 4. The site investigators managed any adverse events and

assessed their relationship to the study medications. The protocol team subsequently

reviewed all adverse events on at least a monthly basis. Protocol-targeted adverse events

included all new diagnoses, all signs and symptoms and laboratory abnormalities of grade 3

or 4, and all grade 2 levels of uric acid, SGOT (serum glutamic oxaloacetic transaminase),

SGPT (serum glutamic pyruvic transaminase), and glucose. All study drugs (ZDV, 3TC, and

NFV) were permanently discontinued for a confirmed grade 4 or persistent grade 3 toxicity.

Pharmacokinetic Samples

Serial blood samples were obtained over a dosing interval at 34 weeks gestation and again at

5–6 weeks postpartum. Samples were obtained before a morning dose and at 1, 2, 3, 4, 5, 6,

and 8 hours after the dose from mothers in Cohort 1 and before a morning dose and at 2, 4,

6, 8, 10, and 12 hours after the dose from mothers in Cohort 2. Additional samples were

collected at delivery from maternal blood and cord blood. Plasma concentrations of NFV

and M8, its active hydroxyl-tert-butylamide metabolite, were measured by high-

performance liquid chromatography (HPLC).

Samples were frozen at -20°C or colder, shipped to the central analytical lab (University of

California, San Diego, USA), and assayed on average within 2 weeks of collection. Serum

Bryson et al. Page 3

HIV Clin Trials. Author manuscript; available in PMC 2014 June 03.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



concentrations of NFV and its active metabolite M8 were determined simultaneously by

HPLC. The method was derived from that described by Wu et al.8 with the following

modifications. Proteins were precipitated from 0.1–0.3 mL serum samples (depending on the

size of the available specimen) using acetonitrile, and 0.1 mL of the supernatant was

injected directly onto a C18 reversed phase HPLC column (150 × 4.6 mm). The drugs were

separated isocratically using 10 mM potassium phosphate buffer, pH 4.0 (62%), and

acetonitrile (38%). Ultraviolet detection at 206 nm was used. The mean recovery was 97%

for NFV and 89% for M8. The assay was linear from the lower limit of quantitation of 0.1

μg/mL to 10.34 μg/mL for NFV and from the lower limit of quantitation of 0.063 to 5 μg/mL

for M8. The mean inter- and intra-assay coefficient of variation based on other controls was

10.56 ± 2.04% and 4.01 ± 2.38% for NFV and 11.6 ± 1.12% and 5.96 ± 1.69% for M8.

Noncompartmental pharmacokinetic parameters were calculated using two commercial

computer programs (WinNonlin, Pharsight Corp., Palo Alto, California, USA, and Microsoft

Excel, Redmond, Washington, USA). Predose concentration, peak concentration (Cmax),

time of peak concentration (Tmax), and concentration at the end of sampling (C8hour or

C12hour) were determined by inspection of concentration time curves. Area under the serum

concentration-time curve (AUC) during the dosing interval (8-hour AUC or 12-hour AUC)

was calculated by the trapezoidal rule. AUC values were extrapolated to a 24-hour AUC by

multiplying 8-hour AUCs by 3- and 12-hour AUCs by 2. Oral clearance (Cl/F) was

calculated from the formula Cl/F = dose/AUC. Terminal elimination half-lives (t1/2) for

Cohort 2 were determined by weighted least-squares fitting. T1/2 could not be calculated for

Cohort 1 due to prolonged absorption relative to the 8-hour dosing and sampling interval.

The ratio of M8 to NFV was calculated for each plasma sample. These ratios were then

averaged for each sampling period, excluding samples with NFV concentrations below 1.0

μg/mL.

The pharmacokinetic target for Cohorts 1 and 2 was an extrapolated 24-hour NFV AUC

above 30 μg · h/mL, which is equivalent to the 10th percentile of the AUC in nonpregnant

adults. AUCs observed after 8- and 12-hour dosing were extrapolated to 24 hours as

described previously. After the data from Cohort 1 had been analyzed, the NFV dose for

Cohort 2 was changed to 1250 mg bid.9

Statistical Analysis

The Wilcoxon test was used to compare antepartum and postpartum pharmacokinetic

parameters. The paired t test was used to evaluate mean changes in CD4+ T-cell counts

between baseline, delivery, and postpartum. McNemar’s test was used to compare the

number of patients who had HIV-1 RNA levels <400 copies/mL at baseline, delivery, and

postpartum.

RESULTS

The baseline characteristics of the 33 women (10 in Cohort 1 and 23 in Cohort 2) enrolled in

the study are shown in Table 1. The median gestational age at entry was 27 weeks overall

with median HIV-1 RNA level and CD4 T-cell count in Cohort 1 of 30,643 copies/mL and

220 CD4 T cells/mm3 versus 3,317 copies/mL and 338 CD4 T cells/mm3 in Cohort 2.
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Twenty-one women were naïve to PIs (all 10 in Cohort 1 and 11 [48%] in Cohort 2). The

remaining women in Cohort 2 only received NFV during the current pregnancy. In Cohort 1,

8 of the 10 enrolled women completed the study, one woman had an elective pregnancy

termination, and one mother had a fetal demise with obstetrical complications shortly after

starting study medications. Both of these events were considered unrelated to study

treatment. In Cohort 2, 21 of the 23 enrolled women completed the study, and 2 women

withdrew from the study postpartum.

Maternal Pharmacokinetic Results

Pharmacokinetic sampling was successfully completed in 8 women antepartum and 7

women postpartum in Cohort 1 and 21 women antepartum and 17 women postpartum in

Cohort 2. Pharmacokinetic parameters for the mothers in both cohorts are presented in Table

2. Only 3 of 8 of women in Cohort 1 met the 24-hour NFV AUC target of 30 μg · h/mL

during pregnancy, while 5 of 7 met the target postpartum. In contrast, 17 of 21 women in

Cohort 2 met the AUC target antepartum and 16 of 17 met the target postpartum. NFV

concentration time curves for Cohort 1 are presented in Figure 1 and for Cohort 2 in Figure

2. Among the Cohort 2 women, median NFV AUC, predose concentration, peak

concentration, and 12-hour postdose concentration were significantly higher postpartum

than during pregnancy, whereas median Cl/F was significantly lower (p < .05 for all

comparisons). The Cohort 2 mothers demonstrated significant diurnal variation in NFV

concentrations, with higher median predose than 12-hour postdose concentrations both

antepartum (1.45 μg/mL vs. 0.53 μg/mL, p=.02) and postpartum (2.77 μg/mL vs. 1.60

μg/mL, p = .003). The ratio of M8 to NFV plasma concentrations could be calculated for 21

women. The median M8 to NFV ratio was decreased antepartum compared to postpartum

(0.085 [range, 0 to 0.29] vs. 0.21 [range, 0.02 to 0.41], p < .001).

Placental Transfer of NFV

Plasma from the mothers at the time of delivery and from cord blood was available from 25

mothers. Plasma NFV concentration was below the assay limit of detection in one mother.

Median maternal plasma NFV concentration in the remaining 24 women at delivery was

1.12 μg/mL (range, 0.17 to 4.09 μg/mL). Median cord blood NFV concentration was 0.07

μg/mL, ranging from below the assay limit of detection in 12 infants to a maximum of 0.94

μg/mL. The median ratio of the NFV concentration in cord blood to that of maternal plasma

at delivery was 0.05.

Virologic and CD4+ T-Cell Response to HAART During Gestation and Postpartum

CD4+ T-cell counts at baseline, delivery, and 12 weeks postpartum were available in 28

women.

As shown in Table 3, 27 women had CD4 count measurements at baseline, delivery, and

postpartum. The mean CD4 T+ cell number in the two cohorts combined increased

significantly from baseline to postpartum, from a mean of 402 CD4 T+ cells/mm3 to 458

cells/mm3 at delivery (p = .101) to 524 cells/mm3 at 12 weeks postpartum (p < .001). The

mean changes from baseline to postpartum in Cohorts 1 and 2 were 102 cells/mm3 (n = 7, p

= .200) and 129 cells/mm3 (n = 20, p < .001), respectively. Across the two cohorts
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combined, PI-naïve women also showed significant increase in CD4 T+ cells (p = .003)

toward larger mean changes than PI-experienced women from baseline to 12 weeks

postpartum (133 vs. 106 cells/mm3).

Table 4 shows the virologic response on treatment as measured by the number of women

who achieved undetectable HIV-1 RNA levels in plasma (<400 HIV-1 RNA copies/mL).

Over the two cohorts combined, most women (25/31 or 81%) achieved undetectable levels

of virus at delivery and continued undetectable postpartum (15/29 or 52%). The rates

showed a trend toward improvement in the proportion with undetectable HIV-1 RNA in

Cohort 2 versus Cohort 1 at delivery (20/23 or 87% vs. 5/8 or 63%) but were more similar at

12 weeks postpartum (10/21 or 48% vs. 5/8 or 63%). In the PI-naïve group, 3/19 (16%) had

undetectable HIV RNA at entry, 14/19 (74%) at delivery, and 8/18 (44%) at 12 weeks

postpartum. One infant was infected in utero (positive DNA and RNA PCR at birth) despite

an undetectable maternal plasma viral load at delivery; however the mother had not initiated

treatment until 34 weeks gestation.

Maternal Drug Tolerance and Adverse Events

NFV in combination with ZDV and 3TC was generally well tolerated by HIV-infected

women during pregnancy, labor, and postpartum. No adverse obstetrical outcomes were

judged to be definitely related to study drugs. One woman underwent an elective pregnancy

termination, one fetal demise occurred due to obstetrical complications shortly after

treatment was started, and one neonatal death occurred due to sepsis; all three events

occurred among women enrolled in Cohort 1. The median gestational age of the infants at

birth was 38.5 weeks with median birth weight of 3028 g. There were no preterm births. No

major fetal anomalies or toxicities were noted at birth.

Table 5 summarizes protocol-targeted maternal adverse events possibly related to study

medications, the timing, and outcome. Ten adverse events were reported including

hypoglycemia, increased liver enzymes, anemia, vomiting, and neutropenia. Only one event,

grade 4 neutropenia at 12 weeks postpartum, required permanent discontinuation of study

drugs. Other laboratory abnormalities resolved, and treatment was continued.

DISCUSSION

This study showed that the PI NFV at a dose of 1250 mg bid used in combination with ZDV

and 3TC was generally well tolerated in a group of HIV-infected women during pregnancy

and postpartum and produced significant plasma HIV suppression associated with an

increase in maternal CD4+ T-cell numbers. PIs are potent inhibitors of HIV replication

especially when used in combination with other antiretrovirals as part of a HAART

regimen.2 NFV has become one of the most commonly used PIs during pregnancy because

of its tolerability and potent antiviral effect. In a clinical trial (PACTG 316) that enrolled

HIV-infected pregnant women from the United States, Europe, Brazil, and the Caribbean

between 1997 and 2000, the use of PIs was common (41%), with the majority of these

women (60%) receiving NFV.10
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NFV pharmacokinetics in nonpregnant adults are characterized by variable absorption and

diurnal variation in predose concentrations. The oral bioavailability of NFV ranges from

20% to 80% and increases two or three times when administered with food.2,11 NFV is

highly protein bound (greater than 98%) and has a volume of distribution of 2 to 7 L/kg.

NFV is extensively metabolized by enzymes of the cytochrome P-450 system. CY2C19

metabolizes NFV to its active metabolite, M8, and both NFV and M8 are eliminated via

metabolism by CYP3A family enzymes.11,12 The elimination half-life of NFV in

nonpregnant adults is 3 to 5 hours, consistent with the observed half-life of 3 hours during

pregnancy and 3.9 hours postpartum in this study.

Only three women (37%) met the target AUC during pregnancy with 750 mg tid. NFV

exposure was much improved in pregnant women who received 1250 mg bid, with only 4

(19%) of 21 pregnant women failing to meet the exposure target. When NFV

pharmacokinetic parameters in these women were compared during pregnancy and at 6

weeks postpartum, Cl/F was significantly increased and Cmax, morning and evening predose

concentrations, AUC, and M8:NFV ratio were significantly decreased during pregnancy.

Diurnal variation in NFV predose concentrations has been observed in previous studies in

non-pregnant adults.9 We observed significant diurnal variation in NFV plasma

concentrations during pregnancy and postpartum, and both morning and evening predose

concentrations were higher postpartum than during pregnancy in the current study. It is

unknown whether the diurnal variation in NFV concentrations and their change during

pregnancy are due to differences in drug absorption or elimination or both.

Several previous studies have reported NFV concentrations in pregnant women receiving

1250 mg bid. One study found NFV concentrations were significantly lower in pregnant

women compared to nonpregnant women, whereas another study showed too much

variability in the pharmacokinetic parameters to see a pregnancy effect.13,14 Although some

studies suggested that therapeutic drug monitoring might be an option for some women who

did not meet the trough target set of 0.8 μg/mL, typical diurnal variation in NFV predose

concentrations, with their average morning predose NFV concentration exceeding 1.0

μg/mL both during pregnancy and postpartum, suggest that many women may exceed the

therapeutic target in the morning.15 A recent study showed pharmacokinetic results similar

to our study when comparing AUC levels, which tend to be more reliable. Trough

concentrations are more difficult to compare with NFV because of diurnal variation. Our

median for morning trough was 1.45 μg/mL and only 6/21 were below 0.8 μg/mL, whereas

the median for evening trough was 0.53 with 12/21 falling below 0.8 μg/mL.16 During

clinical care, samples for therapeutic drug monitoring are most likely to be drawn in the

morning and do not reflect the significantly lower evening concentrations. In nonpregnant

adults receiving NFV 1250 mg bid, morning predose concentrations average 2.2 μg/mL

whereas evening predose concentrations average 0.7 μg/mL, suggesting that most

nonpregnant adults receiving 1250 mg bid would fail in the evening to meet the 0.8 μg/mL

threshold for dosage modification.9 The value of therapeutic drug monitoring of NFV has

not been established.17
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Because we did not use intravenous NFV dosing or measure NFV protein binding, we could

not determine the independent contributions of changes in protein binding, bioavailability,

volume of distribution, and clearance on the differences observed in the pharmacokinetic

parameters during pregnancy and postpartum. It was interesting to note that although the

total daily dose with 1250 mg bid is only 10% greater than the 750 mg tid, there was a

dramatic increase in the AUC with the twice-a-day dose, suggesting that a saturable process,

perhaps affecting bioavailability, may play an important role. The antepartum increase in

NFV oral clearance and decrease in M8:NFV ratio suggest that CYP3A activity increases

relative to CYP2C19 activity during pregnancy.

Cord blood NFV concentrations were low compared to maternal NFV concentrations at the

time of delivery, consistent with the growing evidence from other studies of poor placental

transport of PIs.6 In contrast, both nucleoside and non-nucleoside reverse transcriptase

inhibitors readily cross the placenta.10,18-20 Nucleoside inhibitors such as ZDV and

stavudine (d4T) can be found at higher concentrations in amniotic fluid and have cord blood

levels almost equivalent to maternal plasma levels.21,22 Poor placental transfer of PIs may

limit fetal PI exposure in utero, which may protect the fetus from potential toxic or

teratogenic effects of these agents. Over 1,600 NFV pregnancy exposures, including 496 in

the first trimester, have been reported to the Antiretroviral Pregnancy Registry with no

evidence of an increased risk of birth defects.23,24 The mechanism of action of the PIs in

reducing mother-to-child transmission is most likely by the reduction of maternal virus

load.25 Because PIs do not cross the placenta well, the administration of PIs to the mother

during labor should not provide postexposure prophylaxis of the newborn at the time of

birth, unlike NVP and nucleoside reverse transcriptase inhibitors.26,27 PIs could however be

given directly to the infant following birth.

There was a significant increase in CD4+ T-cell number observed in both cohorts during

gestation that continued into the postpartum period but was most notable (though not

significantly so) in women who were drug naïve. The entry criteria for women who were not

drug naïve included HIV RNA levels <400 copies/mL and stable CD4+ T cells for 3

months, which explains the higher CD4+ T-cell counts at entry; therefore immune

reconstitution had most likely occurred prior to study enrollment.1,3,4

This antiretroviral combination reduced maternal viral plasma RNA to <400 HIV RNA

copies/mL in the majority of the women, which is a major goal in the prevention of

MTCT.25 We did identify one infant infected in utero despite the mother having an

undetectable plasma viral load at delivery. However, she started HAART relatively late at

34 weeks gestation.

The combined regimen with NFV was well tolerated overall with no significant clinical

adverse events attributed to the treatment. Studies in non-pregnant adults have reported the

most common side effects of NFV to be gastrointestinal with diarrhea occurring in

approximately 5% of patients, which was not significant in our study. We did not observe

any preterm infants in this study, although other studies have shown controversial

results.28-32 In PACTG 353, there were 29 infants and none were preterm.
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This study, along with other recent reports of pharmacokinetics and safety of antiretrovirals

in pregnancy, emphasizes the importance and necessity of ensuring adequate drug exposure

and safety in pregnancy and in the newborn with new drugs as they become available. This

study found the dose of 1250 mg bid to be superior to the three times a day dosage. Data

describing perinatal pharmacokinetics, including placental transfer to the fetus and amniotic

fluid, are critical not only for adequate treatment of the woman during pregnancy and

postpartum but also for the design of future interventions to prevent mother-to-child HIV

transmission.
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Figure 1.
(A) Nelfinavir (NFV) concentration time plots for Cohort 1 antepartum. (B) NFV

concentration time plots for Cohort 1 at 6 weeks postpartum.
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Figure 2.
(A) Nelfinavir (NFV) concentration time plots for Cohort 2 antepartum. (B) NFV

concentration time plots for Cohort 2 at 6 weeks postpartum.
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Table 1

Baseline characteristics

Number of mothers enrolled Total (N = 33) Cohort 1 (n = 10) Cohort 2 (n = 23)

Median age, yrs (range) 27 (18–37) 28 (19–37) 27 (18–35)

Race/ethnicity, n (%)

 White, non-Hispanic 4 (12%) 3 (30%) 1 (4%)

 Black, non-Hispanic 9 (27%) 1 (10%) 8 (35%)

 Hispanic 20 (61%) 6 (60%) 14 (61%)

Median gestational age at entry, wks (range) 27 (14–37) 25 (14–29) 29 (15–37)

Median HIV-1 RNA, copies/mLa (range) 5,754 (<400–347,000) 30,643 (<400–282,000) 3,317 (<400–347,000)

Median CD4 T-cell count, cells/mm3 (range) 293 (46–1005) 220 (46–836) 338 (78–1005)

No. of patients who completed study 29 8 21

Pregnancy outcome

 Elective termination 1 1 0

 Fetal demise 1 1 0

 Neonatal death 1 1 0

 Live births 31 8 23

a
Ten women (2 in Cohort 1 and 8 in Cohort 2) had HIV-1 RNA levels <400 copies/mL at baseline.
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Table 2

Pharmacokinetic parameters for Cohorts 1 and 2

Cohort 1

Pregnant (n = 8) Postpartum (n = 7)

Median (range) Median (range)

Predose concentration, μg/mL 0.80 (0.29–2.69) 0.85 (bql–1.87)

Cmax, μg/mL 1.98 (0.80–3.07) 2.66 (1.23–3.03)

Tmax, hours 2.0 (0.0–8.0) 2.3 (1.0–5.0)

8-hour concentration, μg/mL 0.53 (0.15–1.85) 0.58 (0.23–2.09)

AUC0–24, μg · h/mL 24.7 (7.2–48.2) 38.1 (13.8–46.8)

Cl/F, L/h 91.1 (46.7–312.5) 59.1 (48.0–163.0)

Cl/F, L/h/kg 1.06 (0.56–4.53) 1.01 (0.59–2.48)

Pregnant (n = 21) Postpartum (n = 17)

Cohort 2 Median (range) Median (range)

Predose concentration, μg/mL 1.45 (bql–5.50) 2.77 (bql–9.59)*

Cmax, μg/mL 3.90 (1.37–6.72) 5.01 (1.84–10.17)*

Tmax, hours 4.0 (0.0–8.0) 4.0 (1.3–6.0)

12-hour concentration, μg/mL 0.53 (0.10–2.81) 1.60 (0.24–4.42)*

AUC0–24, μg · h/mL 56.6 (15.2–92.6) 86.8 (21.7–186.7)*

t1/2, hours 3.0 (1.9–12.3) 3.9 (2.6–9.6)

Cl/F, L/h 44.2 (27.0–164.0) 28.8 (13.4–115.3)*

Cl/F, L/h/kg 0.63 (0.30–1.88) 0.46 (0.13–1.41)

Note: bql = below quantitation limit of assay.

*
Pregnant vs. postpartum, p < .05.
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Table 4

Maternal plasma RNA levels <400 copies/mL at baseline, delivery, and postpartum

n Baseline Delivery Postpartum (12 wks)

Overall 33 10/31 (32%) 25/31 (81%) 15/29 (52%)

Naïve 21 3/19 (16%) 14/19 (74%) 8/18 (44%)

Not naïve 12 7/12 (58%) 11/12 (92%) 7/11 (64%)
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Table 5

Maternal adverse events judged to be possibly or probably treatment related

Event Grade Timing (wks from delivery) Treatment change

Clinical events

 Vomiting/nausea 3 At delivery No

 Decreased amniotic fluid volume 3 At delivery No

Laboratory abnormalities

 Hypoglycemia 2 Antepartum (10 wks prior delivery) No

 Hypoglycemia 2 Antepartum (4 wks prior delivery) No

 Elevated AST (aspartate aminotransferase) 2 Antepartum (4 wks prior delivery) No

 Elevated GGT (gamma glutamyltransferase) 3 5 wks postpartum Temporarily held, restarted without incident

 Hemoglobin 3 At delivery No

 Hemoglobin 3 At delivery No

 Total amylase 3 At delivery No

 Neutropenia 4 12 wks postpartum No

 Hemoglobina 4 2 wks postpartum Permanently discontinued

a
Normocytic normachromic anemia.
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