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52ABSTRACT:

53The purpose of this study was to evaluate the pharmacokinetics of ritonavir-
54boosted fosamprenavir during pregnancy and postpartum. Amprenavir (the
55active moiety of fosamprenavir) and ritonavir intensive pharmacokinetic
56evaluations were performed at steady-state during the second and third
57trimesters of pregnancy and postpartum. Plasma concentrations of
58amprenavir and ritonavir were measured using high-performance liquid
59chromatography. Target amprenavir area under the concentration time curve
60(AUC) was >10™ percentile (27.7 ug*hr/mL) of median area under the curve
61for ritonavir-boosted fosamprenavir in adults receiving twice-daily
62fosamprenavir/ritonavir, 700mg/100 mg. Twenty-nine women were included
63in the analysis. Amprenavir AUCo.1, was lower [(geometric mean ratio (GMR)
640.60 (Cl 0.49-0.72; p<0.001)] while its apparent oral clearance was higher
65[(GMR 1.68 (Cl 1.38-2.03; p<0.001)] in the third trimester compared to
66postpartum. Similarly, ritonavir AUCy.1, was lower in the second [GMR 0.51 (ClI
670.28-0.91; p=0.09)] and third trimesters [(GMR 0.72 (Cl 0.55-0.95; p=0.005)]
68compared to postpartum, while its apparent oral clearance was higher in the
69second [GMR 1.98 (Cl 1.10-3.56; p=0.06)] and third trimesters [(GMR 1.38
70(Cl 1.05-1.82; p=0.009)] compared to postpartum. Amprenavir area under
71the curve exceeded the target for 6/8 (75%) in the 2™ trimester; 18/28 (64%)
72in the 3™ trimester; and 19/22 (86.4%) postpartum, and the trough
73concentrations (Cmin) of amprevavir were 4-16 fold above the mean

74amprenavir-protein-adjusted I1Cso of 0.146ug/mL. Although amprenavir
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75plasma concentrations in women receiving ritonavir-boosted fosamprenavir
76were lower during pregnancy compared to postpartum, the reduced
77amprenavir concentrations were still above the exposures needed for viral
78suppression.

79Word count: 243/250 max.

80

S81INTRODUCTION:

82Fosamprenavir (FPV), a calcium phosphoester prodrug of amprenavir (APV),
83in combination with low-dose ritonavir (RTV), is a protease inhibitor (PIs) that
84is not recommended for use in pregnant women living with HIV, but may be
85an option in certain circumstances. FPV is available as 700 mg tablets, and is
86currently dosed as FPV/RTV 700mg/100mg twice daily (1). Although FPV/RTV
87is not routinely used in preventing perinatal transmission, it is still of benefit
88in people living with HIV in countries where novel Pls are currently
89unavailable, or in FPV treatment-experienced adults living with HIV (2). APV
90has also been shown to be efficacious against breast cancer by inhibiting the
91lactivity of extracellular signal-regulated kinase 2 (ERK2), inhibiting tumor
92growth in human MCF-7 cancer cells, and inducing apoptosis both in-vitro
93and in-vivo, making APV a promising drug for future anti-cancer therapeutics
94(3).

95

96Fosamprenavir, upon oral administration, is rapidly and extensively
97converted to the active drug APV in the intestinal mucosa (4-6). APV is
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98subsequently metabolized in the liver by cytochrome P450 3A4 (CYP3A4),

99primarily by oxidation to two major metabolites - M2 and M3 (7). APV is an
100inhibitor of the HIV-1 protease enzyme - it binds to the HIV protease active
101site, and blocks replication by inhibiting the cleavage of HIV-1 55 gag
102precursor protein into pl7 and p24 core proteins, which are necessary for
103viral maturation (8). APV and its metabolites are excreted mainly in feces
104(75%) and urine (14%) (9). Due to physiological and immunological changes
105that occur during pregnancy (increased CYP3A activity,(10) increased
106volume of distribution, and increased renal clearance), there is decreased
107exposure of many antiretrovirals (ARVs), particularly the Pls during the
108second and third trimesters of pregnancy (11, 12).
109
110The pharmacokinetics (PK) of FPV/RTV have been studied previously in
111pregnant and postpartum women attending HIV pregnancy clinics in New
112York, United States by Cespedes et al (13). Amprenavir exposure decreased
113by 35% during the 2" trimester of pregnancy and by 25% during the 3™
114trimester with 700mg/100mg FPV/RTV twice daily dosing when compared to
115postpartum (13). Similarly, APV trough plasma concentrations (Cmin)
116decreased by 36% during the 2™ trimester and by 38% in the 3™ trimester of
117pregnancy with 700mg/100mg FPV/RTV twice daily dosing when compared to
118postpartum. However, the PK analysis of the Cespedes et al study was
119limited to six patients in the second trimester and nine patients in the third
120trimester and postpartum (13). A larger sample size is critically important in
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12



121PK studies as it provides a better understanding of intra and inter-individual
122variability needed for robust PK predictions (14). Therefore, the goal of the
123current study was to evaluate the PK of FPV/RTV (700/100 twice daily) during
124pregnancy using a larger and diverse sample size of women living with HIV

125from multiple countries.

126RESULTS:

127Demographic characteristics and clinical outcomes for the 29 participants
128are shown in Table 1. Of the 29 participants, 8 were sampled in the second
129trimester, 28 in the third trimester, and 22 postpartum. The median age at
130delivery of the mothers participating in this study was 31 years (IQR 25.4,
13134.1). Twelve (41%) women were non-Hispanic Black, 15 were Hispanic
132(52%), 1 participant (3%) was Asian, and 1 (3%) was White non-Hispanic. The
133median gestational age at the time of sampling was 24.6 weeks (IQR: 21.2,
13425.6 weeks) in the 2" trimester, 32.7 weeks (IQR 31.6, 35.0 weeks) in the 3™
135trimester, and median postpartum sampling time was 6.7 weeks after
136delivery (IQR 6.0, 9.9) - Table 1.

137

138Plasma HIV-1 RNA was <75 copies/mL in 38% (3/8) of participants in the
139second trimester, 70% (19/27) in the third trimester, and 76% (13/17)
140postpartum. The median CD4 count (cells/mL) was 485 (IQR, 418, 571) in the
141second trimester, 491 (IQR 356, 635) in the third trimester, and 590 (IQR

142394, 794) postpartum. The median gestational age at the time of delivery
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143was 38.7 (IQR 37.9, 39.4) weeks, and the median neonatal birth weight was
1443238 grams (IQR 2935, 3478) - Table 1.

145

146Amprenavir and ritonavir PK parameters with standard adult dosing (FPV
147700mg/ RTV 100mg twice daily) during the second trimester (n=8), third
148trimester (n=28), and two weeks postpartum (n=22) are presented in Table
1492 and Table 3. Since FPV is the prodrug for APV, APV exposure was
150measured. APV AUC .12 was lower in the 3™ trimester (geometric mean ratio,
151GMR 0.60 (CI 0.49-0.72; p<0.001) compared to postpartum - Figure 1. The
152median and interquartile range of APV AUC was 43.5 pg*hr/mL (IQR 38.5,
15350.4 pug*hr/mL) during the second trimester, 32.2 pug*hr/L (IQR 21.5, 39.7
154ug*hr/mL) during the third trimester, and 51.6 ug*hr/mL (IQR 45.2, 59.6
155ug*hr/mL) postpartum - Table 2. APV AUC exceeded the target for 6/8 (75%)
156in the 2" trimester, 18/28 (64%) in the 3™ trimester, and 19/22 (86.4%)
157postpartum - Figure 1.

158

159Amprenavir apparent oral clearance (CL/F) was higher in the 3™ trimester
160(GMR 1.68 (Cl 1.38-2.03; p<0.001) compared to postpartum (P<0.001).
161Amprenavir minimum plasma concentration (Cmin) [(GMR 0.97 (Cl 0.55-1.71);
162p=0.01), APV initial serum concentration (Co) [GMR 0.91(0.50-1.65)], and
163APV last observable quantifiable plasma concentration (Ciast) [(GMR 0.60 (ClI
1640.45-0.81); p=0.004) were lower in the 3™ trimester compared to
165postpartum. Similarly, APV maximum plasma concentration (Cmax) [(GMR 0.74
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166(Cl 0.58-0.93); p=0.03) and trough serum concentrations at 12 hours (Ci,)
167[GMR 0.56 (0.43-0.72)] were lower in the 3™ trimester compared to
168postpartum - Figure 2. The minimum APV target trough concentrations for
169wild type virus of 0.4 ug/mL(15) was exceeded by 87.5% (7/8) women in the
1702 trimester, 96.4% (27/28) in the 3™ trimester, and 95.5% (21/22)
171postpartum - Figure 2.

172

173Ritonavir PK data are shown in Table 3. Ritonavir AUCy.1> was lower in the 2™
174[GMR 0.51 (CI 0.28-0.91; p=0.09)] and 3™ trimesters [(GMR 0.73 (ClI 0.55-
1750.95; p=0.005)] compared to postpartum. Ritonavir apparent oral clearance
176(CL/F) was higher in the 2" [GMR 1.98 (Cl 1.10-3.56; p=0.06)] and 3™
177trimesters [(GMR 1.38 (Cl 1.05-1.82; p=0.005)] compared to postpartum.
178Ritonavir last observed quantifiable plasma concentration (Ci.st) [(GMR 0.45
179(Cl 0.20-1.03); p=0.08)] and minimum serum concentrations (Cmin) [(GMR
1800.49 (Cl 0.24-0.99); p=0.08)] were lower in the 2" trimester compared to
181postpartum. Ritonavir trough serum concentration at 12 hours (Ci2) [GMR
1820.70 (0.53-0.91); p=0.03] was lower in the 3" trimester compared to
183postpartum.

184

185Third trimester APV and RTV PK parameters by viral load (= 75 copies/mL
186versus >75 copies/mL) are shown in Table 4. No statistically significant
187associations between drug exposure and viral load suppression were
188detected. (Table 4). Four women (13.8 %) experienced adverse events that
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189were possibly treatment-related, including moderate to severe elevation of
190alanine aminotransferase (ALT) and aspartate aminotransferase (AST). All
191antiretrovirals received, and the number of mothers taking each at the time
1920f PK evaluations, are summarized in Table 5.

193

194

195DISCUSSION:

196Pregnancy is known to modify the actions of some drug metabolizing
197enzymes, impacting drug exposure (16-18). Previous PK data from the
198IMPAACT P1026s and the Pediatric AIDS Clinical Trials Group (PACTG) 353
199studies demonstrated decreases in exposure of Pls during pregnhancy,
200including lopinavir, atazanavir, saquinavir, indinavir, darunavir and nelfinavir
201(19-26). The largest decreases are notable in the third trimester, while
202second trimester concentrations were generally decreased to a lesser extent
203(27, 28). However, boosting with RTV improves the PK and
204pharmacodynamic (PD) profiles of most Pls (29, 30). For example, when APV
205is used without RTV, Cmin values (0.280 ug/mL) were found to be very close to
206the ECy (concentration producing 90% of the maximal antiviral effect) value
2070f 0.228 pg/mL (5). However, with RTV boosting, Cnin values were 8-9 fold
208higher (1.92 pg/mL) (31). These have direct implications for perinatal
209transmission and HIV viral resistance.

210
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211Physiologic changes during pregnancy can explain the decreased drug
212exposures of APV and RTV. FPV is rapidly and almost entirely hydrolyzed to
213APV and inorganic phosphate as it is absorbed from the gastrointestinal tract
214after oral administration (5, 6). APV is transported by P-glycoprotein (P-gp),
215and has a large apparent volume of distribution of over 430 liters (8). APV
216has a T, of 7.7 hours when unboosted, but increases to 15-23 hours when
217boosted with RTV. APV is a substrate of cytochrome P450 (CYP3A) enzymes;
218inhibitor of CYP3A4,(32) BRCP,(32) P-gp,(33) and OATS,(34) and is almost
219exclusively metabolized by CYP3A isoforms (2, 8). Therefore, the large
220volume of distribution, increased clearance, and increases in CYP3A activity
221during pregnancy (35% to 38%),(35) especially during the third trimester,
222likely contribute to the lower drug exposures and enhanced clearance of APV
223from the maternal plasma. APV is highly protein bound, with 90% of
224circulating plasma APV levels bound to plasma proteins (mainly alpha-1-acid
225glycoprotein) (36).

226

227An understanding of known pharmacokinetic-pharmacodynamic (PKPD)
228relationships of APV (AUC, viral response and protein-adjusted ICso/ICq) in the
229context of lower exposures is needed to evaluate whether the decrease in
230APV exposure is clinically relevant during pregnancy. To effectively and
231consistently suppress HIV replication in people living with HIV, antiretroviral
232drug concentrations must achieve certain concentrations, and be maintained
233at concentrations that exceed the susceptibility of the virus to that
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234medication (15). This requires that the minimum drug concentrations exceed
235the inhibitory concentrations for particular strains of HIV virus (wild type,
236resistant type) (37). Steady state PKPD and efficacy relationships show that
237trough concentrations (Cmin) of APV are good predictors of a decrease in viral
238load (5). In this study, the minimum APV target trough concentration for wild
239type virus of 0.4 ug/mL was exceeded by 87.5% (7/8) in the 2" trimester,
24096.4% (27/28) in the 3™ trimester, and 95.5% (21/22) postpartum - Figure
2412. Also, the trough concentrations (Cmin) of APV were 4-16 fold above the
242mean APV protein-adjusted ICso of 0.146ug/mL(5, 31) for wild-type HIV-1
243virus - Table 2. The 10™ percentile median AUC for RTV-boosted FPV in
244adults on twice daily FPV/RTV, 700/100 mg (27.7 pg*hr/mL) was exceeded by
245100% (8/8) in the second trimester, 92.9% (26/28) in the third trimester, and
246100% (22/22) postpartum - Table 2. In addition, using a cut off value of =75
247copies/mL versus >75 copies/mL for undetectable viral load, we were not
248able to identify any statistically significant associations between drug
249exposure and viral load suppression (Table 4), although this was most likely
250due to the small sample size and lack of statistical power. Many women met
251the minimum trough concentrations during the second and third trimesters
2520f pregnancy, as well as postpartum, suggesting that reductions in RTV-
253boosted APV exposures were not clinically significant.

254

255While our current findings suggest that use of FPV/RTV 700mg/100mg twice
256daily in pregnant women do not provide comparable exposure to that of non-
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257pregnant adults, a dose adjustment may not be necessary as the majority of
258women fell above the 10™ percentile AUC and had trough levels greater than
2590.4 pg/mL. Those pregnant women whose APV troughs fell below this target
260may have an inadequate virologic response, so close monitoring of viral load
261in pregnant women receiving FPV is warranted. No participant in our study
262received an increased dose of FPV, so our data provide no information on the
263impact of dose adjustment on APV exposures during pregnancy. APV
264exposure may also be increased by increasing the RTV dose. Increased
265plasma RTV could provide a higher exposure to the boosted PI, slowing down
266metabolism of APV and increasing minimum trough concentrations, half-life
267and AUC values while minimizing adverse effects by concurrently decreasing
268the time to maximum plasma concentration (Tmax) and Cnax. However, RTV is
2690ften not well-tolerated due to gastrointestinal side effects, possibly limiting
270enthusiasm for using an increased dose in pregnant women.

271

2720ur study has several strengths. First, pregnant patients in the FPV arm of
273the IMPAACT 1026s study were followed in a longitudinal pattern throughout
274pregnancy and postpartum, during which evaluation of clinical findings
275related to FPV exposure occurred at regular time intervals. Second, because
276this was a prospective cohort study, confounding, recall and selection biases
277were minimized. Third, within-participant comparisons (second or third
278trimester versus postpartum) reduced concerns about heterogeneity during
279this PK study. Fourth, another strength of this study is the sample size - 29
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280participants. Fifth, complete PK data were available for 96.5% (28/29)
281participants evaluated in the third trimester of pregnancy and for 76%
282(22/29) evaluated postpartum.

283

284This study had its limitations. First, this is an observational PK/safety study of
285a heterogeneous group of pregnant women receiving FPV/RTV for clinical
286care. There was variation in their background characteristics, and pregnant
287women who began FPV/RTV but did not tolerate it or demonstrated
288inadequate initial efficacy would have been taken off drug and not be eligible
289for the study. Second, we did not assess the pharmacogenomic relationship
290between FPV/RTV dosing and genetic resistance to HIV in pregnancy.

291

292In conclusion, our findings confirm that RTV-boosted FPV exposure is
293decreased during pregnancy. Although exposure was lower during
294pregnancy, few women were found to have a trough level below the
295recommended trough level of 0.4 ug/mL, and the majority of women met the
29610™ percentile AUC of 27.7ug*hr/L during the second and third trimesters of
297pregnancy and postpartum. Most participants achieved a viral load <75
298copies/mL, further suggesting adequate viral suppression despite decreased
299ARV exposure. However, our sample size was small, and further
300investigation of methods to achieve APV exposure during pregnancy
301equivalent to that in non-pregnant adults, such as increasing the ritonavir
302dose, is warranted.
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303MATERIALS & METHODS:

304The study protocol, the informed consent documents, and all subsequent
305modifications were reviewed and approved by the local institutional review
306board (IRB)/Ethics Committee responsible for oversight of the study. The
307study followed all relevant human subject research guidelines. All
308participants provided signed informed consent before participation, and the
309study was registered in ClinicalTrials.gov [NCT00042289]. This study was
310done as part of the International Maternal Pediatric Adolescent AIDS Clinical
311Trials (IMPAACT) network P1026s, “Pharmacokinetic Properties of
312Antiretroviral and Related Drugs during Pregnancy and Postpartum”
313(ClinicalTrials.gov NCT00042289), an ongoing, multicenter, non-blinded,
314prospective Phase IV study of the PK and safety of selected ARVs in women
315living with HIV. The study included an arm for pregnant women receiving FPV
316700 mg with ritonavir 100 mg twice daily.

317

318Pregnant women living with HIV were eligible for enrolment if they were
319receiving 700mg/100mg FPV/RTV as part of clinical care for at least two
320weeks, and planned to continue the regimen. Exclusion criteria were
321concurrent use of medications known to interfere with the absorption,
322metabolism, or clearance of FPV or RTV, including multiple gestation and
323clinical or laboratory toxicity that, in the opinion of the site investigator,
324would likely require a change in the medication regimen during the study.
325Medications were prescribed by the participant’s healthcare provider who
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326remained responsible for her clinical management throughout the study.
327Participants continued on study until the completion of postpartum PK
328sampling. For women enrolling during the second trimester of pregnancy,
329APV PK were determined in real time between 20 and 26 weeks gestation
330and repeated between 30 and 36 weeks gestation. Women enrolling in the
331third trimester had PK sampling performed between 30 and 36 weeks
332gestation. PK sampling was repeated between 6 and 12 weeks postpartum.
333Infants were enrolled at the same time as their mothers with maternal
334consent. An infant was considered HIV-negative if at least two nucleic acid
335tests were negative with one after 1 month and the other after 4 months of
336age. An infant was considered HIV-infection indeterminate if nucleic acid
337tests were negative but were not sufficient to meet the definitively negative
338criterion (i.e. two negative nucleic acid tests with one after 1 month and the
339other after 4 months of age), often because of withdrawal from the study
340before age 4 months.

341

342Clinical and Laboratory Monitoring:

343Maternal data obtained for this analysis were maternal age, ethnicity,
344weight, concomitant medications, CD4 and plasma viral load assay results.
345Plasma viral load assays were done locally and had lower limits of detection
346as high as 75 copies per milliliter, so all viral load measurements of 75 copies
347per milliliter or less were set to 75 copies per milliliter for data analyses.
348Maternal clinical and laboratory toxicities were assessed through clinical
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349evaluations (history and physical examination) and laboratory assays
350(alanine aminotransferase, aspartate aminotransferase, creatinine, BUN,
351albumin, bilirubin, hemoglobin) on each PK sampling day and at delivery.
352Infant data included birth weight, gestational age at birth, and HIV status, if
353available. The study team reviewed toxicity reports on monthly conference
354calls, although the participant’'s provider was responsible for clinical
355management. The Division of AIDS (DAIDS)/National Institute of Allergy and
356Infectious Diseases Toxicity Table for Grading Severity of Adult Adverse
357Experiences were used to report adverse events for study participants (38).
358All toxicities were followed through resolution.

359

360Sample Collection and drug assays:

361Participants were stable on their ARV regimen for at least 2 weeks before PK
362sampling. Seven plasma samples were drawn at the second trimester, third
363trimester, and postpartum PK evaluation visits, starting immediately before
364an oral FPV/RTV dose and at 1, 2, 4, 6, 8, 12 hours post-dose. Fosamprenavir/
365ritonavir were given as an observed dose. Other information collected
366included the time of the two prior doses, the two most recent meals,
367maternal height and weight. A single maternal plasma sample and an
368umbilical cord sample after the cord was clamped were collected at delivery.
369The University of California, San Diego (UCSD) Pediatric Clinical
370Pharmacology Laboratory, using a validated, reversed-phase multiplex high-
371performance liquid chromatography method, measured APV and RTV. The
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372lower limit of quantitation was 0.047 mcg/mL for APV and 0.094 mcg/mL for
373RTV. The University of California, San Diego, laboratory has been enrolled in
374the AIDS Clinical Trials Group Quality Assurance/Quality Control Proficiency
375Testing Program since 2001, which performs standardized inter-laboratory
376testing twice a year.

377

378Pharmacokinetic and statistical analyses:

379The maximum plasma concentration (Cnax), minimum plasma concentration
380(Cmin), and 12-hour post-dose concentration (C;z) were determined by direct
38linspection. For concentrations below the assay limit of detection, a value of
382o0ne-half of the detection limit (0.024 mcg/mL for amprenavir and 0.047 mcg/
383mL for ritonavir) was used in summary calculations. AUCy.1> during the dosing
384interval (from time 0 to 12 hours post-dose) for APV and RTV were estimated
385using the trapezoidal rule. Apparent oral clearance (CL/F) from plasma was
386calculated as dose divided by AUC,.12. The terminal slope of the curve (A;)
387was estimated from the last two measurable and declining concentrations
388between 6 and 12 hours post-dose. Half-life was calculated as dose divided
389by A;, and apparent volume of distribution (Vd/F) was determined by CL/F
390divided by A,. Amprenavir AUCo-1, was calculated for each woman, and
391compared with APV AUCy.1; in non-pregnant adults. Each participant’s
392provider was notified of the participant’s plasma concentrations and AUCo.12
393within 2 weeks. If the APV AUC,.1> was below the target of 27.7 pg*hr/mL (the
39410 percentile in non-pregnant adult populations), the provider was offered
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395the option of discussing the results and possible dose modifications with a
396study team pharmacologist.

397

398Within-participant comparisons (second or third trimester versus
399postpartum) were performed for continuous outcome measures using the
400Wilcoxon signed-rank test and for dichotomous outcome measures using the
401McNemar’s test, with p<0.1 considered statistically significant. 90%
402confidence limits for the geometric mean ratio of the PK exposure
403parameters were calculated to describe the range of values that were
404consistent with the observed data to assess whether there was a clinically
405significant difference in exposure. Data analysis was done using SAS (version
4069.4, SAS Institute, Cary NC).

407
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468

469

470Table 1: Demographic Characteristics and Outcomes (n=29)

471

Maternal characteristics

N(%) or median (Interquartile

Range)

Age at delivery (years)

30.8 (25.4, 35.1)

Weight at delivery (kg)

83.0 (77.7, 99.0)

Race/Ethnicity
Black Non-Hispanic

Hispanic (Regardless of Race)

White Non-Hispanic

Asian, Pacific Islander
Country
Argentina
Brazil
USA

12 (41%)
15 (52%)
1 (3%)
1 (3%)

2 (7%)
6 (21%)
21 (72%)

Second Trimester PK Evaluation

Gestational age (weeks)

24.6 (21.2, 25.6)

Duration of FPV before PK evaluations
(weeks)

7.2 (5.1, 63.1)

HIV-1 RNA in copies/mL (median)

159.0 (44.0, 627.5)

Number of mothers with viral load <75
copies/mL

3 (38%)

CD4 (cells/mm?3)

484.5 (417.5, 571.0)

Third Trimester PK Evaluation

Gestational age (weeks)

32.7 (31.6, 35.0)

Duration of FPV before PK evaluations
(weeks)

19.2 (10.7, 101.7)

HIV-1 RNA in copies/mL (median)

50.0 (48.0, 120.0)

Number of mothers with viral load <75

19 (70%)

43
44
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copies/mL

CD4 (cells/mm?3)

491.0 (356.0, 635.0)

At Delivery

HIV-1 RNA in copies/mL (median)

50.0 (48.0, 77.5)

Gestational age (weeks)

38.7 (37.9, 39.4)

Number of mothers with viral load <75
copies/mL

21 (75%)

CD4 (cells/mm?3)

491.0 (358.0, 699.0)

Postpartum PK Evaluation

Weeks post-delivery (weeks) 6.7 (6.0, 9.9)
HIV-1 RNA in 50 copies/mL (median) 50.0 (48.0, 56.0)
Number of mothers with viral load <75 | 13 (76%)

copies/mL

CD4 (cells/mm?3)

590.0 (394.0, 794.0)

Pregnancy outcomes

Birth weight (grams)

3237.5 (2935.0, 3477.9)

Infant infection status

26 (90%) uninfected; 2 (7%)
indeterminate®; 1 (3%) pending
based on available data.

472

473*An infant was considered HIV-infection indeterminate if nucleic acid tests
474were negative but were not sufficient to meet the definitively negative
475criterion (i.e. two negative nucleic acid tests with one after 1 month and the
4760ther after 4 months of age), often because of withdrawal from the study

477before age 4 months.
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478Table 2: Amprenavir (APV) Pharmacokinetics Comparison of 2nd Trimester (N=8) versus Postpartum

479(N=22); and 3™ Trimester (N=28) versus Postpartum (N=22)

PK Parameter Second Third trimester Postpartum Geometric mean p- Geometric p-
trimester (2T) (37) (PP) value mean value
median (IQR) Ratio, GMR [90%
median (IQR) median (IQR) Cl]; 2T/PP Ratio, GMR
(n=8) [90% CI];
(n=28) (n=22) 3T/PP
APV AUCq.12 43.50 (38.50, 32.15 (21.45, 51.60 (45.20, 0.68 [0.44, 1.04] 0.22 0.60 [0.49, <0.00
(ng*hr/mL) 50.40) 39.70) 59.60) 0.72] 1
APV CL/F (L/hr) 13.79 (11.91, 18.66 (15.11, 11.63 (10.07, 1.48 [0.96, 2.27] 0.22 1.68[1.38, <0.00
15.58) 28.23) 13.27) 2.03] 1
APV T2 (hours) 8.67 (5.90, 13.57) | 12.98 (8.50, 31.62) | 14.26 (8.22, 0.41 [0.009, 17.97] | 1.00 1.02[0.42, 0.637
28.25) 2.49]
APV Cuin (pg/mL) 1.91 (0.34, 2.39) 1.48 (0.86, 1.80) 2.42 (1.36, 0.37 [0.10, 1.40] 0.16 0.97 [0.55, 0.01
3.08) 1.71]
APV Ciast (Hg/mL) 2.05 (1.56, 2.65) 1.67 (1.13, 2.24) 2.80 (1.93, 0.39[0.10, 1.54] 0.22 0.60 [0.45, 0.004
3.82) 0.81]
APV Cpax (Hg/mL) 5.61 (4.47, 6.64) 5.12 (3.60, 6.26) 6.75 (4.31, 0.83[0.56, 1.22] 0.16 0.74 [0.58, 0.03
9.24) 0.93]
APV Co (ng/mL) 2.19 (1.05, 3.13) 1.70 (1.34, 2.28) 3.14 (1.56, 0.71[0.40, 1.27] 0.47 0.91 [0.50, <0.00
4.94) 1.65] 1
APV Ci; (pg/mL) 2.12 (1.39, 2.67) 1.64 (1.16, 2.21) 2.87 (2.34, 0.48 [0.14, 1.65] 0.44 0.56 [0.43, <0.00
3.41) 0.72] 1
480
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481*p-value for Wilcoxon rank-sum test; IQR = interquartile range, AUC,.1, = area under concentration (AUC) vs time
482curve (0 to 12 hours post-dose); CI/F = apparent oral clearance; Cnin= minimum concentration; Cnax= maximum

483concentration; Ty, = elimination half-life; Clast = last observed quantifiable concentration; Co

484at time zero; C;; = concentration at 12 hours post-dose.

485
486

487

488Table 3: Ritonavir (RTV) Pharmacokinetics Comparison of 2nd Trimester (N=8) versus Postpartum

489(N=22); and 3™ Trimester (N=28) versus Postpartum (N=22)

initial concentration

PK Parameter Second Third trimester Postpartum Geometric mean p- Geometric p-
trimester (2T) (3T) (PP) . value mean value
Median (IQR) Ratio, GMR
Median (IQR) Median (IQR) [90% CI]; 2T/PP Ratio, GMR
(n=8) [90% CI];
(n=28) (n=22) 3T/PP
RTV AUCo.12 (ug*hr/ | 2.52 (1.35, 4.10) | 3.68 (2.76, 5.64) | 4.86 (2.73, 6.60) 0.51[0.28, 0.91] 0.09 0.72 [0.55, 0.005
mL) 0.95]
RTV CL/F (L/hr) 47.16 (24.61, 27.20 (17.74, 20.63 (15.15, 1.98[1.10, 3.56] 0.06 1.38 [1.05, 0.009
74.15) 36.22) 36.72) 1.82]
RTV Ty (hours) 3.71 (3.06, 4.08 (3.47, 6.65) | 4.92 (3.03, 6.64) 1.05[0.18, 6.14] 1.00 1.45[0.57, 0.520
10.92) 3.69]
RTV Cuin (Hg/mL) 0.07 (0.05, 0.12) | 0.12(0.05, 0.15) | 0.10(0.05, 0.20) 0.49 [0.24, 0.99] 0.08 1.08 [0.87, 0.720
49 25
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1.33]

RTV Ciast (Mg/mL)

0.09 (0.06, 0.16)

0.13 (0.06, 0.24)

0.18 (0.08, 0.26)

0.45 [0.20, 1.03]

0.08

0.83[0.63,
1.10]

0.250

RTV Crmax (Mg/mL)

0.41 (0.25, 0.73)

0.64 (0.51, 1.07)

0.77 (0.51, 1.08)

0.65[0.37, 1.12]

0.30

0.83[0.61,
1.11]

0.475

RTV Co (ug/mL)

0.13 (0.06, 0.24)

0.16 (0.11, 0.31)

0.19 (0.09, 0.41)

0.59[0.31, 1.10]

0.30

0.87 [0.62,
1.22]

0.134

RTV Ci (pg/mL)

0.12 (0.05, 0.29)

0.16 (0.05, 0.20)

0.19 (0.08, 0.26)

0.71 [0.24, 2.14]

0.69

0.70[0.53,
0.91]

0.029

490

491*p-value for Wilcoxon rank-sum test; IQR = interquartile range, AUC,.1; = area under concentration (AUC) vs time

492curve (0 to 12 hours post-dose); CI/F = apparent oral clearance; Cnin= minimum concentration; Cmnax= maximum

493concentration; Ty, = elimination half-life; Clast = last observed quantifiable concentration; Co = initial concentration

494at time zero; Ci> = concentration at 12 hours post-dose.

495
496

497Table 4: Third Trimester APV and RTV PK Parameters by Viral Load Category

PK parameter

Amprenavir (APV)

Ritonavir (RTV)

Viral load = | Viral load Total (N=27) | P - Viral load = Viral load >75 | Total (N=27) | p-value*
75 (N=19) >75 (N=8) value | 75 (N=19) (N=8)
*k
AUCq.12 30.4 (17.3, 33.3(31.4, 32.1(19.4, 0.159 | 3.36 (1.85, 3.68 (3.37, 3.61 (2.76, 0.580
(Mg*hr/mL)** 39.6) 38.9) 39.6) 6.19) 5.38) 5.64)
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>AUCo.1> median 0.103 1.000
Yes 7 (54%) 6 (46%) 13 8 (67%) 4 (33%) 12
No 12 (86%) 2 (14%) 14 11 (73%) 4 (27%) 15
Co (Hg/mL)** 1.84 (1.03, 1.58 (1.41, 1.76 (1.26, 0.577 | 0.18 (0.10, 0.13 (0.12, 0.16 (0.11, 0.441
2.51) 2.16) 2.28) 0.34) 0.18) 0.31)
>C, median 0.420 0.420
Yes 11 (79%) 3(21%) 14 11 (79%) 3 (21%) 14
No 8 (62%) 5 (38%) 13 8 (62%) 5 (38%) 13
Cmin (Lg/mL)** 1.29 (0.74, 1.48 (1.32, 1.42 (0.85, 0.958 | 0.13 (0.05, 0.12 (0.09, 0.12 (0.05, 0.872
2.20) 1.72) 1.83) 0.16) 0.15) 0.16)
>Cmin median 1.000 1.000
Yes 9 (69%) 4 (31%) 13 10 (71%) 4 (29%) 14
No 10 (71%) 4 (29%) 14 9 (69%) 4 (31%) 13
498

499*Fishers exact test for categorized PK parameters, and Wilcoxon rank sum test for continuous PK parameters;

500**AUC,.1, = area under concentration (AUC) vs time curve (0 to 12 hours post-dose); Cmin= minimum (trough) drug

501concentration; Co = initial drug concentration at time zero. Median (IQR) is shown in the table.

53
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502Table 5: Number of Mothers Taking Each ARV at the Time of PK

503Evaluations.

Drug

Number of mothers
taking ARVs at the 2™
trimester PK visit

Number of mothers
taking ARVs at the 3™
trimester PK visit

3TC (Lamivudine) 4 15
ABC (Abacavir) 0 2
DDI (Didanosine) 0 1
FPV 8 28
(Fosamprenavir)

FTC (Emtricitabine) 4 12
NVP (Nevirapine) 0 1
RTV (Ritonavir) 8 27
TDF (Tenofovir 4 15
disoproxil

fumarate)

ZDV (Zidovudine) 4 14

504

505
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507
508
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524

525
526
527Figure 1: Amprenavir AUC in women during the 2" and 3™ trimester and
528postpartum.
529
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531The estimated 10th percentile for the AUC of amprenavir after FPV/RTV
532700/100 mgq twice daily dosing is 27.7 mcg*hr/mL (represented by dashed
533line). One, ten, and two women fell below 10 percentile line in the second
534and third trimesters and postpartum states respectively.
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540

541Figure 2: Amprenavir trough concentration at 12 hours in women during the
5422 and 3" trimester and postpartum.
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545

546Dashed line represents 0.4mcg/mL, the minimum target trough
547concentration for wild type virus. One woman had a trough below this level
548at each evaluation period (2" trimester, 3rd trimester, and postpartum).
549
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