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1 Executive Summary

This review documents and supports the clinical pharmacology reviewer comments for 
an efficacy supplement that includes revisions to the daclatasvir U.S. prescribing 
information.  

Daclatasvir, a hepatitis C virus NS5A inhibitor, is currently approved for the treatment of 
genotype 3 chronic hepatitis C infection.  The applicant, BMS, submitted an efficacy 
supplement containing revisions applicable to the drug-drug interaction information for 
multiple concomitant medications (see section 2).  As part of the submission, results were 
submitted for drug-drug interaction trials that evaluated concomitant use of daclatasvir 
with buprenorphine/naloxone, dolutegravir, or certain antiretrovirals (darunavir/ritonavir, 
lopinavir/ritonavir).

Additionally, the applicant also submitted in vitro reports that included evaluating 
whether daclatasvir is a substrate of OCT1 or BCRP.

The applicant’s proposed changes to the daclatasvir U.S. prescribing information and the 
revisions proposed by the Office of Clinical Pharmacology are outlined below in section 
2.

1.1 Recommendation

With the exception of the changes proposed by the Office of Clinical Pharmacology that 
are outlined in section 2, the applicant’s revisions to the daclatasvir U.S. prescribing 
information are acceptable.  

1.2 Postmarketing Commitments or Requirements

There are no postmarketing commitments or requirements for this NDA supplement.

1.3 Summary of Important Clinical Pharmacology and Biopharmaceutics 
Findings

A) In vitro reports 

The submitted data from one of the in vitro reports does not support  
daclatasvir U.S. prescribing information (USPI) that daclatasvir is an 

OCT1 substrate.  An additional in vitro BCRP substrate study for daclatasvir was also 
conducted.  The report from the in vitro study states that the results support the 
conclusion that daclatasvir is not a BCRP substrate, consistent with previous results.  
However, the applicant’s approach does not appear to be consistent with the current FDA 
recommended approach for determining whether a drug is a BCRP substrate. 
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B) Clinical drug-drug interaction trials

Buprenorphine/naloxone

Increases in buprenorphine or norbuprenorphine exposure were observed with 
concomitant use of daclatasvir.  The applicant proposes to state in section 7 that with 
concomitant use of daclatasvir, no clinically relevant changes in buprenorphine exposure 
were observed.  However, based on discussions with the analgesia clinical pharmacology 
review team, a clinical comment addressing concomitant use of daclatasvir with 
buprenorphine or buprenorphine/naloxone will be proposed instead (see section 2).

Buprenorphine statistical analyses (dose normalized to 8 mg) with and without 
concomitant use of daclatasvir-all completers

Norbuprenorphine statistical analyses (dose normalized to 8 mg) with and without 
concomitant use of daclatasvir-all completers

Darunavir/ritonavir and lopinavir/ritonavir

Two separate trials evaluated the potential drug-drug interaction between daclatasvir and 
darunavir/ritonavir or lopinavir/ritonavir.  AI444093 evaluated the effect of 
darunavir/ritonavir or lopinavir/ritonavir on daclatasvir exposure.  Overall, increases in 
daclatasvir exposure (AUC[0-tau]) were observed with concomitant use of either 

Reference ID: 3872218



4

darunavir/ritonavir or lopinavir/ritonavir. No dose adjustment for daclatasvir with 
darunavir/ritonavir or lopinavir/ritonavir is proposed by the applicant, which is 
acceptable.  

Non dose normalized daclatasvir statistical analyses with and without concomitant 
use of darunavir/ritonavir

Non dose normalized daclatasvir statistical analyses with and without concomitant 
use of lopinavir/ritonavir

AI444043 evaluated the effect of daclatasvir on darunavir or lopinavir exposure (when 
coadministered with ritonavir).  Decreased darunavir exposure and increased lopinavir 
exposure were observed with concomitant use of daclatasvir.  The applicant proposes to 
state in section 7 that with concomitant use of daclatasvir, no clinically relevant changes 
in darunavir or lopinavir exposure (when coadministered with ritonavir) were observed, 
which is acceptable.  The clinical relevance of the changes in darunavir or lopinavir 
exposure is discussed in the AI44043 trial review (see section 3).
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Darunavir statistical analyses (darunavir/ritonavir 600 mg/100 mg BID) with and 
without concomitant use of daclatasvir 30 mg QD

Lopinavir statistical analyses (lopinavir/ritonavir 400 mg/100 mg BID) with and 
without concomitant use of daclatasvir 30 mg QD

Dolutegravir

Overall, no clinically relevant changes in daclatasvir exposure are observed with 
concomitant use of dolutegravir and increases in dolutegravir exposure were observed 
with concomitant use of daclatasvir. The applicant proposes to state in section 7 that with 
concomitant use of daclatasvir and dolutegravir, no clinically relevant changes in either 
daclatasvir or dolutegravir exposure were observed, which is acceptable.  The clinical 
relevance of the changes in dolutegravir exposure is discussed in the AI444273 (201102) 
trial review (see section 3).
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Daclatasvir statistical analyses with and without concomitant use of dolutegravir

Dolutegravir statistical analyses with and without concomitant use of daclatasvir

.
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Applicant revisions Clinical Pharmacology reviewer revisions (changes highlighted)

Section 7

None

Section 7

Clinical pharmacology reviewer comment: Based on discussions with the 
cardiovascular clinical pharmacology team, the dose adjustment 
recommendations in the digoxin USPI should be based on changes in 
digoxin AUC or trough concentrations.

Table 7-Established and Other Potentially Significant Drug Interactions

Concomitant Drug 
Class:
Drug Name

Effect on 
Concentrationa

Clinical Comment

Antiarrhythmic:
Digoxinb ↑ Digoxin Patients already receiving 

daclatasvir initiating digoxin: 
Initiate treatment using the 
lowest appropriate digoxin 
dosage. Monitor digoxin 
concentrations; adjust digoxin 
doses if necessary and continue 
monitoring.

Patients already receiving 
digoxin prior to initiating 
daclatasvir: Measure serum 
digoxin concentrations before 
initiating daclatasvir. Reduce 
digoxin concentrations by 
decreasing digoxin dosage by 
approximately 15% to 30% or 
by modifying the dosing 
frequency and continue 
monitoring.
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Applicant revisions Clinical Pharmacology reviewer revisions 

Section 12

Distribution

Section 12
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Applicant revisions Clinical Pharmacology reviewer revisions (changes highlighted)

Section 12

Table 9. Effect of DAKLINZA on the Pharmacokinetics of 
Concomitant Drugs

Ratio of Pharmacokinetic 
Parameters of 

Coadministered Drug 
Combination /No 

Combination (90% CI)

Concomitant 
Drug

Co
administered 

Drug Dose

DAKLINZA 
Dose

Cmax AUC Cmina

Darunavir 600 mg BID 
with ritonavir 
100 mg BID

30 mg QD 0.97
(0.80, 
1.17)

0.90
(0.73, 
1.11)

0.98
(0.67, 
1.44)

Ratio of Pharmacokinetic 
Parameters of 

Coadministered Drug 
Combination /No 

Combination (90% CI)

Concomitant 
Drug

Co
administered 

Drug Dose

DAKLINZA 
Dose

Cmax AUC Cmina

Lopinavir 400 mg BID 
with ritonavir 
100 mg BID

30 mg QD 1.22
(1.06, 
1.41)

1.15
(0.77, 
1.72)

1.54
(0.46, 
5.07)

Section 12

Table 9.  Effect of DAKLINZA on the Pharmacokinetics of 
Concomitant Drugs

Ratio of Pharmacokinetic 
Parameters of 

Coadministered Drug 
Combination /No 

Combination (90% CI)

Concomitant 
Drug

Co
administered 

Drug Dose

DAKLINZA 
Dose

Cmax AUC Cmina

Darunavir d 600 mg BID 
with ritonavir 
100 mg BID

30 mg QD 0.97
(0.80, 
1.17)

0.90
(0.73, 
1.11)

0.98
(0.67, 
1.44)

Ratio of Pharmacokinetic 
Parameters of 

Coadministered Drug 
Combination /No 

Combination (90% CI)

Concomitant 
Drug

Co
administered 

Drug Dose

DAKLINZA 
Dose

Cmax AUC Cmina

Lopinavird 400 mg BID 
with ritonavir 
100 mg BID

30 mg QD 1.22
(1.06, 
1.41)

1.15
(0.77, 
1.72)

1.54
(0.46, 
5.07)

d Samples up to 6 hours collected; C0h substituted for C12h concentration value
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3 Individual Trial Reviews

AI444043

1. Title

A Phase 3, open label study of safety and efficacy with BMS-790052 (daclatasvir) plus 
PEG-interferon alfa-2a and ribavirin in previously untreated HCV patients coinfected 
with human immunodeficiency virus (HIV) and hepatitis C virus (HCV)

2. Information Regarding the Clinical Trial Site and Duration of the Trial

The trial was conducted from December 13, 2011 (trial initiation) to September 10, 2014 
(trial completion).

3. Objectives

The overall trial evaluated the efficacy of daclatasvir.  The objectives of the 
pharmacokinetic subtrial included evaluating the effect of daclatasvir on the 
pharmacokinetics of antiretrovirals (e.g. darunavir/ritonavir or lopinavir/ritonavir) 
administered twice daily.

4. Trial Design

AI444043 enrolled chronic hepatitis C infected, genotype 1a or genotype 1b male and 
female subjects 18 to 70 years old.  Information on the trial design is displayed in Figure 
1.  As part of the trial, intensive pharmacokinetic sampling was conducted in the first 
eighteen subjects receiving darunavir/ritonavir (600 mg/100 mg twice daily [BID]) and 
the first eighteen subjects receiving lopinavir/ritonavir (400 mg/100 mg BID) at certain 
sites.

Figure 1-AI444043 trial design
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5. Excluded Medications, Restrictions or Exceptions

The permitted antiretroviral medications for the trial included atazanavir/ritonavir, 
darunavir/ritonavir, efavirenz, lopinavir/ritonavir, nevirapine, raltegravir, and rilpivirine. 
With the exception of the antiretrovirals that were allowed in the trial, the medications 
that were not permitted in the trial included moderate to strong cytochrome P450 (CYP) 
3A inhibitors and CYP3A inducers.

6. Dosage and Administration
 
Daclatasvir was administered with or without a meal.  This is consistent with the 
recommendations in the U.S. prescribing information (USPI) for daclatasvir.  No specific 
information was included in the protocol regarding administration of antiretovirals and 
food or meal requirements.  With use of antiretrovirals, the daclatasvir dosage regimen 
was 60 mg once daily (QD) with the following exceptions: a) with concomitant use of 
atazanavir/ritonavir, darunavir/ritonavir or lopinavir/ritonavir, the daclatasvir dosage 
regimen was 30 mg once daily (QD), and b) with concomitant use of efavirenz or 
nevirapine, the daclatasvir dosage regimen was 90 mg once daily (QD).  According to the 
trial protocol, antiretrovirals were dosed according to country specific prescribing 
information. 

7. Rationale for Doses Used in the Trial

The daclatasvir dosage regimens (with or without dosage adjustments) were based on the 
applicant’s expectations regarding CYP inhibition or induction effects on daclatasvir 
exposure for concomitantly administered antiretrovirals.

8. Drugs Used in the Trial

Information on the daclatasvir formulations administered in the trial is displayed in Table 
1.  The report does not provide information regarding whether the administered 
daclatasvir formulations are the U.S. commercially marketed formulations. In response to 
an information request, the applicant stated that the 30 mg and 60 mg Phase 3 daclatasvir 
formulations were administered.

 According to the trial protocol, antiretrovirals were not considered trial medications. 

Table 1-Daclatasvir formulations administered in the AI444043 trial 

Reference ID: 3872218
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9. Sample Collection, Bioanalysis, Pharmacokinetic Assessments, and Statistical
Analysis

Sample Collection

The blood samples that were obtained included darunavir or lopinavir predose and 
postdose blood samples on day -1 and at week 2 up to 6 hours (in the absence of a C12h 
sample, the C0h [defined in the trial report as the predose trough concentration] was 
substituted) and trough and postdose blood samples up to 4 hours at week 2 for 
daclatasvir.

Bioanalysis

Bioanalytical information for daclatasvir is not provided in this review because the 
applicant is not proposing to include exposure information for daclatasvir from the 
AI444043 trial in the daclatasvir USPI.

Based on the information included in the AI444043 darunavir and lopinavir bioanalytical 
report, it appears that at least some samples were analyzed for both the darunavir and 
lopinavir analytes.  It is not clear why this was performed for an open label trial.

The method and bioanalysis of darunavir is acceptable.  Darunavir plasma samples were 
analyzed using a validated LC/MS/MS method in K3EDTA anticoagulated plasma by 

(P1002.01) that was also used to measure the lopinavir analyte.  The blood samples 
for analysis of darunavir appear to have been collected in tubes containing K2EDTA as an 
anticoagulant.  For the AI444043 bioanalysis, initially for the first seven runs, calibration 
curve standards and quality control samples were prepared in K3EDTA anticoagulated 
plasma (only the lopinavir runs were accepted).  For subsequent runs, calibration curve 
standards and quality control samples were prepared in K2EDTA anticoagulated plasma.

For the AI444043 plasma samples that were analyzed for darunavir, the lower limit of 
quantification for darunavir was 10 ng/mL and the upper limit of quantification was 
10000 ng/mL.  There were no precision or accuracy issues identified for darunavir based 
on the bioanalytical report.  For the AI444043 trial, precision and accuracy were 
evaluated using plasma darunavir quality control (QC) samples at 30 ng/mL, 75 ng/mL, 
300 ng/mL, 1200 ng/mL and 7500 ng/mL.  The corresponding darunavir inter-run 
accuracy values were 1.03% for 30 ng/mL, 0.306% for 75 ng/mL, 1.44% for 300 ng/mL, 
0.998% for 1200 ng/mL and -1.77% for 7500 ng/mL.  The darunavir inter-run precision 
values were 3.91% for 30 ng/mL, 2.91% for 75 ng/mL, 2.14% for 300 ng/mL, 1.73% for 
1200 ng/mL and 2.32% for 7500 ng/mL.  In addition, for the darunavir dilution QC 
samples (2x dilution) at 7500 ng/mL, the accuracy and precision were -0.331% and 
2.95%, respectively.

Of the samples selected for incurred sample reanalysis for darunavir that were 
quantifiable [71 out of 78 samples], all but one sample was within 20% using the 
percentage values of the repeat and original concentrations.  The bioanalytical report 
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states that approximately 10% of the subject samples were reanalyzed (the current FDA 
recommendation is 7%).

For the AI444043 trial, the applicant provided information indicating that darunavir 
samples were stored at the trial site for no more than 2 days at -20°C, at the central 
laboratory for approximately 180 days at -20°C or  for no more than 103 days at        
-20°C.  Specific information regarding whether current reference standards were used as 
part of the stability evaluations was not included and the anticoagulant used for the 
stability samples was not consistently provided by .  The darunavir method generated 
long term stability data for darunavir including stability data at -20°C for 449 days (a 
table of contents for the method validation indicates the anticoagulant used was 
K2EDTA).  For the AI444043 trial, the generated long term stability data appears to 
covers the duration of long term stability data necessary for darunavir.

The method and bioanalysis of lopinavir is acceptable.  Lopinavir plasma samples were 
analyzed using a validated LC/MS/MS method in K3EDTA anticoagulated plasma by 

 (P1002.01) that was also used to measure the darunavir analyte.  The blood samples 
for analysis of lopinavir appear to have been collected in tubes containing K2EDTA as an 
anticoagulant.  For the AI444043 bioanalysis, initially for the first seven runs, calibration 
curve standards and quality control samples were prepared in K3EDTA anticoagulated 
plasma.  For subsequent runs, calibration curve standards and quality control samples 
were prepared in K2EDTA anticoagulated plasma.

For the AI444043 plasma samples that were analyzed for lopinavir, the lower limit of 
quantification for lopinavir was 10 ng/mL and the upper limit of quantification was 
10000 ng/mL.  There were no precision or accuracy issues identified for lopinavir based 
on the bioanalytical report.  For the AI444043 trial, precision and accuracy were 
evaluated using plasma lopinavir quality control (QC) samples at 30 ng/mL, 75 ng/mL, 
300 ng/mL, 1200 ng/mL and 7500 ng/mL.  The corresponding lopinavir inter-run 
accuracy values were 0.982% for 30 ng/mL, 1.67% for 75 ng/mL, 2.22% for 300 ng/mL, 
1.85% for 1200 ng/mL and -3.23% for 7500 ng/mL.  The lopinavir inter-run precision 
values were 3.79% for 30 ng/mL, 3.2% for 75 ng/mL, 3.57% for 300 ng/mL, 4.63% for 
1200 ng/mL and 10.6% for 7500 ng/mL.  In addition, for the lopinavir dilution QC 
samples (2x dilution) at 7500 ng/mL, the inter-run accuracy and precision were 0.509% 
and 3.34%, respectively and for the lopinavir dilution QC samples (20x dilution) at 7500 
ng/mL, the inter-run accuracy and precision were 5.33% and 1.76%, respectively.

Of the samples selected for incurred sample reanalysis for lopinavir that were 
quantifiable, all but three samples were within 20% using the percentage values of the 
repeat and original concentrations.  The bioanalytical report states that approximately 
10% of the subject samples were reanalyzed (the current FDA recommendation is 7%). 
However, there were a large number of reassayed lopinavir samples that were reported as 
BLQ (the specific reason was not provided in the bioanalytical report), so the actual 
number of reassayed lopinavir samples with available comparative data was significantly 
less (approximately 35% [29 out of 82 samples] of the reassayed samples excluding one 
sample that was reassayed again).

Reference ID: 3872218
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For the AI444043 trial, the applicant provided information indicating that lopinavir 
samples were stored at the trial site for no more than 2 days at -20°C, at the central 
laboratory for approximately 180 days at-20°C or  for no more than 97 days at          
-20°C.  Specific information regarding whether current reference standards were used as 
part of the stability evaluations was not included and the anticoagulant used for the 
stability samples was not consistently provided by .  The lopinavir method generated 
long term stability data for lopinavir including stability data at -20°C for 449 days (a 
table of contents for the method validation indicates the anticoagulant used was 
K2EDTA).  For the AI444043 trial, the generated long term stability data appears to 
covers the duration of long term stability data necessary for lopinavir.

Pharmacokinetic Assessments

Noncompartmental analysis was performed for daclatasvir, darunavir, and lopinavir.  For 
the noncompartmental analysis, daclatasvir, darunavir, and lopinavir plasma 
pharmacokinetic parameters were calculated, including Cmax and AUC(0-tau).

Statistical Analysis

The statistical analyses included deriving 90% confidence intervals for darunavir and 
lopinavir pharmacokinetic parameters comparing the test arm (darunavir/ritonavir or 
lopinavir/ritonavir in combination with daclatasvir) to the reference arm 
(darunavir/ritonavir or lopinavir/ritonavir alone).

10. Results 

10.1 Subject Demographics 

Table 2-AI444043 subject demographics
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10.2 Concomitant Medications

The concomitant medications that were administered in the trial included medications for 
cardiovascular and gastrointestinal conditions.  The conclusions of the trial are not 
expected to be significantly altered by the concomitant medications that were 
administered in the trial.

10.3 Pharmacokinetic and Statistical Analysis 

Clinical pharmacology reviewer notes: a) The daclatasvir data in Table 3A and Table 3B 
are provided for information purposes only.  The relevant daclatasvir bioanalytical 
information for the AI444043 trial was not reviewed, b) The C12h or C24h values were 
defined in the trial report as the trough 12 hour or 24 hour post dose concentrations. For 
darunavir and lopinavir, C12h concentration samples were not drawn and the C0h 
concentration samples were substituted. For daclatasvir, C24h concentration samples 
were not drawn and the C0h concentration samples were substituted.

Table 3A-Daclatasvir pharmacokinetic parameters with concomitant use of 
darunavir/ritonavir 600 mg/100 mg BID and historical data

Table 3B-Daclatasvir pharmacokinetic parameters with concomitant use of 
lopinavir/ritonavir 400 mg/100 mg BID and historical data
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Table 4-Darunavir pharmacokinetic parameters (darunavir/ritonavir 600 mg/100 
mg BID) with and without concomitant use of daclatasvir 30 mg QD

Table 5-Darunavir statistical analyses (darunavir/ritonavir 600 mg/100 mg BID) 
with and without concomitant use of daclatasvir 30 mg QD

Reference ID: 3872218
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Table 6-Lopinavir pharmacokinetic parameters (lopinavir/ritonavir 400 mg/100 mg 
BID) with and without concomitant use of daclatasvir 30 mg QD

Table 7-Lopinavir statistical analyses (lopinavir/ritonavir 400 mg/100 mg BID) with 
and without concomitant use of daclatasvir 30 mg QD

10.4 Safety Analysis

Safety information for the AI444043 trial is provided below.
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Table 8-AI444043 safety information

11. Discussion and Conclusions

Based on the results from the AI444043 trial, the following conclusions can be made:

 When daclatasvir 30 mg once daily was coadministered with darunavir/ritonavir 
600 mg/100 mg twice daily, darunavir Cmax, AUC(0-tau) , and C12h were decreased 
by 2.8%, 10%, and 1.7%  respectively, when compared with darunavir/ritonavir 
600 mg/100 mg twice daily.  The 90% confidence intervals for darunavir       
AUC(0-tau) and C12 were not within the standard “no effect” 90% confidence 
interval limits of 80%-125%.

 When daclatasvir 30 mg once daily was coadministered with lopinavir/ritonavir 
400 mg/100 mg twice daily, the lopinavir Cmax, AUC(0-tau) , and C12h were 
increased by 22%, 15%, and 54% respectively, when compared with 
lopinavir/ritonavir 400 mg/100 mg twice daily.  The 90% confidence intervals for 
lopinavir Cmax, AUC(0-tau), and C12 were not within the standard “no effect” 90% 
confidence interval limits of 80%-125%.

The magnitude of change in darunavir exposure with concomitant use of daclatasvir is 
within the observed magnitude of change in darunavir exposure with other concomitant 
medications where no dose adjustment or other clinical recommendation is applicable to 
darunavir based on the information in the darunavir USPI.  The magnitude of change in 
lopinavir exposure does not warrant a dose adjustment for lopinavir based on the 
available safety information for lopinavir/ritonavir.  

Reference ID: 3872218
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AI444064

Clinical pharmacology reviewer note: the methadone-daclatasvir drug-drug interaction 
data was previously reviewed during the initial NDA submission for daclatasvir.

1. Title

A Phase 1, open-label, drug-drug interaction study between methadone and daclatasvir, 
and between buprenorphine/naloxone and daclatasvir

2. Information Regarding the Clinical Trial Site and Duration of the Trial

The trial was conducted from January 11, 2013 (trial initiation) to December 31, 2013 
(trial completion).

3. Objectives

The objectives of the trial included evaluating the effect of daclatasvir on the 
pharmacokinetics of buprenorphine.

4. Trial Design

AI444064 enrolled male and female subjects 18 to 65 years old receiving 
buprenorphine/naloxone maintenance therapy.  Information on the trial design is 
displayed in Figure 1.  

Figure 1-AI444064 trial design

5. Excluded Medications, Restrictions or Exceptions

According to the trial protocol, unless otherwise approved, use of prescription or 
nonprescription acid modifying medications within 4 weeks prior to administering trial 
medication and nonprescription and natural (herbal) medications 2 weeks prior to 
administering trial medication and during the trial was not permitted.
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6. Dosage and Administration
 
The trial arms, including the dosage regimens that were administered, are specified in 
Figure 1.  Buprenorphine/naloxone and daclatasvir were administered under fasted 
conditions.  The daclatasvir USPI permits dosing with or without food.  The 
buprenorphine/naloxone USPI do not include specific dosing recommendations with 
regards to food or meals.

7. Rationale for Doses Used in the Trial

The daclatasvir, dosing regimens of 60 mg once daily, is consistent with the 
recommendations in the U.S. prescribing information.  The buprenorphine/naloxone 
doses are consistent with the recommendations in the buprenorphine/naloxone USPI.

8. Drugs Used in the Trial

Information on the daclatasvir formulation administered in the trial is displayed in Table 
1.  Buprenorphine/naloxone was provided by the clinical trial site.  The report does not 
provide information regarding whether the administered buprenorphine/naloxone or 
daclatasvir formulations are the U.S. commercially marketed formulations.

Table 1-Formulations administered in the AI444064 trial 

9. Sample Collection, Bioanalysis, Pharmacokinetic Assessments, and Statistical
Analysis

Sample Collection

The blood samples that were obtained included daclatasvir predose and postdose blood 
samples starting on day 9 up to 24 hours and buprenorphine and norbuprenorphine 
predose and postdose blood samples starting on days 1 and 9 up to 24 hours.

Bioanalysis

Bioanalytical information for daclatasvir is not provided in this review because the 
applicant is not proposing to include exposure information for daclatasvir from the 
AI444064 trial in the daclatasvir USPI.
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The method and bioanalysis of buprenorphine are acceptable.

Buprenorphine plasma samples were analyzed using a validated LC/MS/MS method in 
K3EDTA anticoagulated plasma by  (a combined method used to analyze 
buprenorphine, norbuprenorphine and naloxone).  The blood samples for analysis of 
buprenorphine appear to have been collected in tubes containing K2EDTA (not K3EDTA) 
as an anticoagulant, however it appears that the buprenorphine calibration curve 
standards and quality control samples were prepared in K2EDTA anticoagulated plasma.

For the plasma samples from the AI444064 trial that were analyzed for buprenorphine, 
the lower limit of quantification for buprenorphine was 20 pg/mL and the upper limit of 
quantification was 10000 pg/mL.  There were no precision or accuracy issues identified 
for buprenorphine based on the bioanalytical report.  For the AI444064 trial, precision 
and accuracy were evaluated using plasma buprenorphine quality control (QC) samples at 
50 pg/mL, 120 pg/mL, 450 pg/mL, 1600 pg/mL and 7500 pg/mL.  The corresponding 
buprenorphine inter-run accuracy values were 7.89% for 50 pg/mL, 2.88% for 120 
pg/mL, 6.71% for 450 pg/mL, 1.88% for 1600 pg/mL and 1.59% for 7500 pg/mL.  The 
buprenorphine inter-run precision values were 1.90% for 50 pg/mL, 0.801% for 120 
pg/mL, 1.10% for 450 pg/mL, 1.69% for 1600 pg/mL and 2.37% for 7500 pg/mL. In 
addition, for the buprenorphine dilution QC samples (5x dilution) at 7500 ng/mL, the 
accuracy and precision were 0.778% and 0.916%, respectively.

Of the samples selected for incurred sample reanalysis for buprenorphine, all samples 
were within 20% using the percentage values of the repeat and original concentrations.  
The bioanalytical report states that approximately 10% of the subject samples were 
reanalyzed (the current FDA recommendation is 7%).

For the AI444064 trial, the applicant provided information indicating that buprenorphine 
samples were stored at the trial site for no more than 50 days at -20°C, at the central 
laboratory for no more than 55 days at-20°C or  for no more than 196 days at
-20°C.  Specific information regarding whether current reference standards were used as 
part of the stability evaluations was not provided by .  For the AI444064 trial, the 
applicant does not have sufficient long term stability data in K2EDTA anticoagulated 
plasma with only the buprenorphine analyte.  However the long term buprenorphine 
stability data of 309 days at-20°C combined with 50 ng/mL naltrexone in K2EDTA 
anticoagulated plasma generated by  appears sufficient.  Additionally, long term 
buprenorphine stability data of 404 days at-20°C in K3EDTA anticoagulated plasma 
generated by  is also available.

For the plasma samples from the AI444064 trial that were analyzed for 
norbuprenorphine, the lower limit of quantification for norbuprenorphine was 20 pg/mL 
and the upper limit of quantification was 10000 pg/mL.  There were no precision or 
accuracy issues identified for norbuprenorphine based on the bioanalytical report.  For 
the AI444064 trial, precision and accuracy were evaluated using plasma 
norbuprenorphine quality control (QC) samples at 50 pg/mL, 120 pg/mL, 450 pg/mL, 
1600 pg/mL and 7500 pg/mL.  The corresponding norbuprenorphine inter-run accuracy 
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values were 9.11% for 50 pg/mL, 5.34% for 120 pg/mL, 9.86% for 450 pg/mL, 7.05% for 
1600 pg/mL and 6.46% for 7500 pg/mL.  The norbuprenorphine inter-run precision 
values were 3.25% for 50 pg/mL, 1.43% for 120 pg/mL, 1.73% for 450 pg/mL, 3.14% for 
1600 pg/mL and 2.72% for 7500 pg/mL.  In addition, for the norbuprenorphine dilution 
QC samples (5x dilution) at 7500 ng/mL, the accuracy and precision were 8.27% and 
0.77%, respectively.

Of the samples selected for incurred sample reanalysis for norbuprenorphine, all samples 
were within 20% using the percentage values of the repeat and original concentrations.  
The bioanalytical report states that approximately 10% of the subject samples were 
reanalyzed (the current FDA recommendation is 7%).

For the AI444064 trial, the applicant provided information indicating that 
norbuprenorphine samples were stored at the trial site for no more than 50 days at -20°C, 
at the central laboratory for no more than 55 days at-20°C or  for no more than 196 
days at -20°C.  Specific information regarding whether current reference standards were 
used as part of the stability evaluations was not provided by .  For the AI444064 
trial, the applicant does not have sufficient long term stability data in K2EDTA 
anticoagulated plasma with only the norbuprenorphine analyte.  However the long term 
norbuprenorphine stability data of 309 days at-20°C combined with 50 ng/mL naltrexone 
in K2EDTA anticoagulated plasma generated by  appears sufficient.  Additionally, 
long term norbuprenorphine stability data of 404 days at-20°C in K3EDTA 
anticoagulated plasma generated by  is also available.

Pharmacokinetic Assessments

Noncompartmental analysis was performed for buprenorphine, daclatasvir, and 
norbuprenorphine.  For the noncompartmental analysis, buprenorphine, daclatasvir, and 
norbuprenorphine plasma pharmacokinetic parameters were calculated, including Cmax 
and AUC(0-tau).

Statistical Analysis

The statistical analyses included deriving 90% confidence intervals for buprenorphine or 
norbuprenorphine pharmacokinetic parameters comparing the test arm 
(buprenorphine/naloxone in combination with daclatasvir) to the reference arm 
(buprenorphine/naloxone alone).
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10. Results 

10.1 Subject Demographics 

Table 2-AI444064 subject demographics

10.2 Concomitant Medications

The concomitant medications that were administered in the trial included acetaminophen.  
The conclusions of the trial are not expected to be significantly altered by the 
concomitant medications that were administered in the trial.
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10.3 Pharmacokinetic and Statistical Analysis 

Table 3-Buprenorphine pharmacokinetic parameters (dose normalized to 8 mg) 
with and without concomitant use of daclatasvir-evaluable subjects

Clinical pharmacology reviewer note: a) Based on the information included in the 
AI444064 trial report, it appears that two subjects (AI444064-2-8 and AI444064-2-13) 
did not have a 24 hour sample drawn prior to buprenorphine/naloxone administration on 
day 10 and were excluded from the “completer”analysis, however the PK data with 
buprenorphine/naloxone administered by itself for these subjects was included in the 
“evaluable” analysis, b) The C24 values were defined in the trial report as the 24 hour 
post dose concentrations.

Table 4-Buprenorphine statistical analyses (dose normalized to 8 mg) with and 
without concomitant use of daclatasvir-all completers 
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Table 5-Buprenorphine statistical analyses (dose normalized to 8 mg) with and 
without concomitant use of daclatasvir-evaluable subjects

Table 6-Norbuprenorphine pharmacokinetic parameters (dose normalized to 8 mg) 
with and without concomitant use of daclatasvir-evaluable subjects
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Table 7-Norbuprenorphine statistical analyses (dose normalized to 8 mg) with and 
without concomitant use of daclatasvir-all completers 

Table 8-Norbuprenorphine statistical analyses (dose normalized to 8 mg) with and 
without concomitant use of daclatasvir-evaluable subjects

Table 9-Daclatasvir pharmacokinetic parameters with concomitant use of 
buprenorphine naloxone 

Treatment Code D: Buprenorphine/naloxone 8/2 to 24/6 mg QD and Daclatasvir 60 mg QD on Day 2-9
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10.4 Safety Analysis

According to the trial report, no deaths or serious adverse events were reported for the 
trial.  

11. Discussion and Conclusions

Based on the results from the AI444064 trial, the following conclusions can be made:

 For the completer population, when daclatasvir 60 mg once daily was 
coadministered with buprenorphine/naloxone (dose normalized to 8 mg), the dose 
normalized buprenorphine. Cmax, AUC(0-tau) and C24h were increased by 29.9%, 
37.1%, and 16.5%, respectively.  The 90% confidence intervals for dose 
normalized buprenorphine Cmax, AUC(0-tau) and C24h were not within the standard 
“no effect” 90% confidence interval limits of 80%-125%.

 For the completer population, when daclatasvir 60 mg once daily was 
coadministered with buprenorphine/naloxone (dose normalized to 8 mg), the dose 
normalized norbuprenorphine Cmax, AUC(0-tau) and C24h were increased by 65.4%, 
61.8%, and 45.8%, respectively.  The 90% confidence intervals for dose 
normalized norbuprenorphine Cmax, AUC(0-tau) and C24h were not within the 
standard “no effect” 90% confidence interval limits of 80%-125%.

For buprenorphine, the applicant is currently proposing to state in section 7 of the 
daclatasvir USPI that no clinically relevant changes in buprenorphine exposure were 
observed.  However, based on discussions with the analgesia clinical pharmacology 
review team, the FDA will propose to instead include a clinical comment stating that no 
adjustment is needed for buprenorphine or buprenorphine/naloxone but clinical 
monitoring is recommended with concomitant use of buprenorphine or 
buprenorphine/naloxone plus daclatasvir.

For norbuprenorphine, based on the currently available information, the changes in 
norbuprenorphine exposure are not anticipated to have a clinically relevant impact.
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AI444093

1. Title

A Phase 1 clinical study to assess the effect of darunavir/ritonavir or lopinavir/ritonavir 
on the pharmacokinetics of daclatasvir in healthy subjects

2. Information Regarding the Clinical Trial Site and Duration of the Trial

The trial was conducted from June 4, 2014 (trial initiation) to July 29, 2014 (trial 
completion).

3. Objectives

The objectives of the trial included evaluating the effect of darunavir/ritonavir or 
lopinavir/ritonavir on the multiple dose pharmacokinetics of daclatasvir administered 
once daily.

4. Trial Design

AI444093 enrolled healthy male and female subjects 18 to 49 years old.  Information on 
the trial design is displayed in Figure 1.  

Figure 1-AI444093 trial design
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5. Excluded Medications, Restrictions or Exceptions

According to the trial protocol, unless otherwise approved, use of prescription or 
nonprescription acid modifying medications within 4 weeks prior to administering trial 
medication and nonprescription and natural (herbal) medications 2 weeks prior to 
administering trial medication and during the trial was not permitted.

6. Dosage and Administration
 
The trial arms, including the dosage regimens that were administered, are specified in 
Figure 1.  Daclatasvir, darunavir/ritonavir or lopinavir/ritonavir were administered with 
food.    This is consistent with the recommendations in the U.S. prescribing information 
(USPI) for these medications.  The daclatasvir USPI and the lopinavir/ritonavir USPI 
permits dosing with or without food and the darunavir USPI recommends dose 
administration with food.

7. Rationale for Doses Used in the Trial

The daclatasvir, darunavir/ritonavir or lopinavir/ritonavir dosing regimens of 60 mg once 
daily, 800 mg/100 mg once daily and 400 mg/100 mg twice daily, respectively are 
consistent with the recommendations in the corresponding U.S. prescribing information.  
The daclatasvir dosage regimen of 30 mg once daily is the recommended dosage regimen 
with concomitant use of strong CYP3A inhibitors.

8. Drugs Used in the Trial

Information on the formulations administered in the trial is displayed in Table 1.  The 
report does not provide information regarding whether the administered formulations are 
the U.S. commercially marketed formulations.

Table 1-Formulations administered in the AI444093 trial 
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9. Sample Collection, Bioanalysis, Pharmacokinetic Assessments, and Statistical
Analysis

Sample Collection

The blood samples that were obtained included daclatasvir predose and postdose blood 
samples starting on days 4 and 14 up to 24 hours.

Bioanalysis

The method and bioanalysis of daclatasvir is acceptable.  Daclatasvir plasma samples 
were analyzed using a validated LC/MS/MS method in EDTA anticoagulated plasma by 

 ( 11132.04).  The blood samples for analysis of daclatasvir appear to 
have been collected in tubes containing K2EDTA as an anticoagulant.

For the AI444093 plasma samples that were analyzed for daclatasvir, the lower limit of 
quantification for daclatasvir was 2 ng/mL and the upper limit of quantification was 2000
ng/mL.  There were no precision or accuracy issues identified for daclatasvir based on the
bioanalytical report.  For the AI444093 trial, precision and accuracy were evaluated using
plasma daclatasvir quality control (QC) samples at 6 ng/mL, 80 ng/mL, 800 ng/mL, and
1600 ng/mL.  The corresponding daclatasvir inter-run accuracy values were -0.8% for 6
ng/mL, 0.5% for 80 ng/mL, 1.5% for 800 ng/mL, and 0% for 1600 ng/mL.  The
daclatasvir inter-run precision values were 3.5% for 6 ng/mL, 1.9% for 80 ng/mL, 1.5% 
for 800 ng/mL, and 3.1% for 1600 ng/mL. In addition, for the daclatasvir dilution QC 
samples (20x dilution) at 10000 ng/mL, the accuracy and precision were -1.4% and 1.3%, 
respectively.

Of the samples selected for incurred sample reanalysis for daclatasvir, all quantifiable 
samples were within 20% using the percentage values of the repeat and original 
concentrations.  However, it is not clear whether the total number of daclatasvir samples 
that were reanalyzed represents 7% (the current FDA recommendation) of the total 
number of samples that were initially analyzed.

For the AI444093 trial, the applicant provided information indicating that daclatasvir 
samples were stored at the trial site for no more than 20 days at -70°C or at  
for no more than 40 days at -20°C.  The bioanalytical report states that the maximum 
duration of sample storage was 40 days.  11132 generated long term stability data 
for daclatasvir including stability data in K2EDTA anticoagulated plasma at -20°C for 
686 days and at -80°C for 658 days.  For the AI444093 trial, the generated long term 
stability data appears to covers the duration of long term stability data necessary for 
daclatasvir.

Pharmacokinetic Assessments

Noncompartmental analysis was performed for daclatasvir.  For the noncompartmental 
analysis, daclatasvir plasma pharmacokinetic parameters were calculated, including Cmax 
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and AUC(0-tau).

Statistical Analysis

The statistical analyses included deriving 90% confidence intervals for daclatasvir 
pharmacokinetic parameters comparing the test arm (darunavir/ritonavir or 
lopinavir/ritonavir in combination with daclatasvir) to the reference arm (daclatasvir 
alone).

10. Results 

10.1 Subject Demographics 

Table 2-AI444093 subject demographics

10.2 Concomitant Medications

The concomitant medications that were administered in the trial included acetaminophen, 
diphenhydramine, and loperamide.  The conclusions of the trial are not expected to be 
significantly altered by the concomitant medications that were administered in the trial.
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10.3 Pharmacokinetic and Statistical Analysis 

Table 3A-Daclatasvir pharmacokinetic parameters with and without concomitant 
use of darunavir/ritonavir
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Table 3B-Daclatasvir pharmacokinetic parameters with and without concomitant 
use of lopinavir/ritonavir
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Table 4A-Daclatasvir statistical analyses with and without concomitant use of 
darunavir/ritonavir (non dose normalized and dose normalized)

Table 4B-Daclatasvir statistical analyses with and without concomitant use of 
lopinavir/ritonavir (non dose normalized and dose normalized)
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10.4 Safety Analysis

According to the trial report, no deaths or serious adverse events were reported for the 
trial.  

11. Discussion and Conclusions

Based on the results from the AI444093 trial, the following conclusions can be made:

 When daclatasvir was coadministered with darunavir/ritonavir 800 mg/100 mg 
once daily, the dose normalized daclatasvir Cmax was decreased by 23.2%, and the 
dose normalized daclatasvir AUC(0-tau) was increased by 40.6%, respectively, 
when compared with daclatasvir 60 mg once daily.  The 90% confidence intervals 
for dose normalized daclatasvir Cmax and AUC(0-tau) were both not within the 
standard “no effect” 90% confidence interval limits of 80%-125%.

 When daclatasvir was coadministered with lopinavir/ritonavir 400 mg/100 mg 
twice daily, the dose normalized daclatasvir Cmax was decreased by 32.7%, and 
the dose normalized daclatasvir AUC(0-tau) was increased by 15.4%, respectively, 
when compared with daclatasvir 60 mg once daily.  The 90% confidence intervals 
for dose normalized daclatasvir Cmax was not within the standard “no effect” 90% 
confidence interval limits of 80%-125%.

Currently, no dose adjustment for daclatasvir is proposed in the revisions to the 
daclatasvir USPI with concomitant use of darunavir/ritonavir or lopinavir/ritonavir. The 
applicant proposes to include a clinical comment for daclatasvir with concomitant use of 
darunavir/ritonavir and other HIV protease inhibitors with moderate CYP3A inhibition 
effects similar to the existing one for moderate CYP3A inhibitors.   The applicant also 
proposes to include darunavir/ritonavir and lopinavir/ritonavir in the list of medications 
with no clinically significant changes in exposure with concomitant use of daclatasvir in 
the daclatasvir USPI (please see the AI444043 clinical pharmacology review).

The applicant’s proposed recommendations require further revisions.  The magnitude of 
change in AUC for daclatasvir with darunavir/ritonavir coadministration is similar to the 
magnitude of change in daclatasvir AUC with cyclosporine coadministration. The current 
daclatasvir USPI states that changes in daclatasvir exposure were not clinically relevant 
with concomitant use of cyclosporine and daclatasvir.  Therefore the clinical comment 
for daclatasvir with darunavir/ritonavir coadministration does not appear to be necessary.  
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AI444273 (201102)

1. Title

A Phase 1, open-label, crossover study to evaluate the drug interaction between 
dolutegravir and daclatasvir in healthy adult subjects

2. Information Regarding the Clinical Trial Site and Duration of the Trial

The trial was conducted from March 18, 2014 (trial initiation) to May 15, 2014 (trial 
completion).

3. Objectives

The objectives of the trial included evaluating the effect of dolutegravir on the 
pharmacokinetics of daclatasvir and vice versa.

4. Trial Design

AI444273 enrolled healthy male and female subjects 18 to 65 years old.  Information on 
the trial design is displayed in Figure 1.  

Figure 1-AI444273 (201102) trial design

5. Excluded Medications, Restrictions or Exceptions

Unless otherwise approved, use of prescription or nonprescription medications was not 
permitted within 7 days (or 14 days for enzyme inducers) or five half-lives (whichever 
was longer) before the first dose until after follow up.

Antacids, vitamins and calcium or iron supplements were also not permitted from 24 
hours before the first dose and during the trial, including follow up.
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Bioanalysis

The method and bioanalysis of daclatasvir is acceptable.  Daclatasvir plasma samples 
were analyzed using a validated LC/MS/MS method in EDTA anticoagulated plasma by 

 ( 11132.04).  The blood samples for analysis of daclatasvir appear to 
have been collected in tubes containing K2EDTA as an anticoagulant.

For the AI444273 (201102) plasma samples that were analyzed for daclatasvir, the lower 
limit of quantification for daclatasvir was 2 ng/mL and the upper limit of quantification 
was 2000 ng/mL.  There were no precision or accuracy issues identified for daclatasvir 
based on the bioanalytical report.  For the AI444273 (201102)  trial, precision and 
accuracy were evaluated using plasma daclatasvir quality control (QC) samples at 6 
ng/mL, 80 ng/mL, 800 ng/mL, and 1600 ng/mL.  The corresponding daclatasvir inter-run 
accuracy values were 1.3% for 6 ng/mL, 0.1% for 80 ng/mL, -3.6% for 800 ng/mL, and   
-3.1% for 1600 ng/mL.  The daclatasvir inter-run precision values were 2.5% for 6 
ng/mL, 0.6% for 80 ng/mL, 1.5% for 800 ng/mL, and 1.9% for 1600 ng/mL. 

Of the samples selected for incurred sample reanalysis for daclatasvir, all samples were 
within 20% using the percentage values of the repeat and original concentrations with the 
exception of one sample that was excluded because it appeared that the wrong sample 
was reanalyzed.  The bioanalytical report states that least 10% of the subject samples 
were reanalyzed (the current FDA recommendation is 7%).

For the AI444273 (201102) trial, the applicant provided information indicating that 
daclatasvir samples were stored at -20°C and the bioanalytical report states that the 
maximum duration of sample storage was 50 days.  11132 generated long term 
stability data for daclatasvir including stability data in K2EDTA anticoagulated plasma at 
-20°C for 686 days and at -80°C for 658 days.  For the AI444273 (201102) trial, the 
generated long term stability data appears to covers the duration of long term stability 
data necessary for daclatasvir.

The method and bioanalysis of dolutegravir is acceptable.  Dolutegravir plasma samples 
were analyzed using a validated LC/MS/MS method in K2EDTA anticoagulated plasma 
by  (P1170.02).  The blood samples for analysis of dolutegravir appear to have been 
collected in tubes containing K2EDTA as an anticoagulant.

For the AI444273 (201102) plasma samples that were analyzed for dolutegravir, the 
lower limit of quantification for dolutegravir was 20 ng/mL and the upper limit of 
quantification was 20000 ng/mL.  There were no precision or accuracy issues identified 
for dolutegravir based on the bioanalytical report.  For the AI4440273 (201102)  trial, 
precision and accuracy were evaluated using plasma dolutegravir quality control (QC) 
samples at 60 ng/mL, 160 ng/mL, 640 ng/mL, 2400 ng/mL and 15200 ng/mL.  The 
corresponding dolutegravir inter-run accuracy values were 1.84% for 60 ng/mL, 2.11% 
for 160 ng/mL, 3.13% for 640 ng/mL, 0.974% for 2400 ng/mL and -7.66% for 15200 
ng/mL.  The dolutegravir inter-run precision values were 4.63% for 60 ng/mL, 4.06% for 
160 ng/mL, 5.76% for 640 ng/mL, 3.2% for 2400 ng/mL and 5.58% for 15200 ng/mL
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Of the samples selected for incurred sample reanalysis for dolutegravir, only one sample 
was not within 20% using the percentage values of the repeat and original concentrations.  
The bioanalytical report states that approximately 10% of the subject samples were 
reanalyzed (the current FDA recommendation is 7%).

For the AI444273 (201102) trial, the applicant provided information indicating that 
dolutegravir  samples were stored at -20°C and based on the information in the 
bioanalytical report,  it appears that that samples were stored for no more than 47 days at 
-20°C.  Specific information regarding whether current reference standards were used as 
part of the stability evaluations or the anticoagulant used for the stability samples was not 
provided by .  For the AI444273 (201102) trial, the long term stability dolutegravir 
data of 558 days at-20°C and-70°C generated by  using fresh calibration standards 
appears to cover the duration of long term stability data necessary for dolutegravir.

Pharmacokinetic Assessments

Noncompartmental analysis was performed for daclatasvir and dolutegravir.  For the 
noncompartmental analysis, daclatasvir and dolutegravir plasma pharmacokinetic 
parameters were calculated, including Cmax and AUC(0-tau).

Statistical Analysis

The statistical analyses included deriving 90% confidence intervals for the following 
comparisons: a) daclatasvir pharmacokinetic parameters comparing the test arm 
(daclatasvir in combination with dolutegravir) to the reference arm (daclatasvir alone) 
and b) dolutegravir pharmacokinetic parameters comparing the test arm (daclatasvir in 
combination with dolutegravir) to the reference arm (dolutegravir alone).
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10. Results 

10.1 Subject Demographics 

Table 2-AI444273 (201102) subject demographics

10.2 Concomitant Medications

The trial report states that no concomitant medications were administered in the trial.

10.3 Pharmacokinetic and Statistical Analysis 

Clinical pharmacology reviewer note: Ctau was defined as the concentration at the end of 
the dosing interval

Table 3-Daclatasvir pharmacokinetic parameters with and without concomitant use 
of dolutegravir
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Table 4-Daclatasvir statistical analyses with and without concomitant use of 
dolutegravir

Table 5-Dolutegravir pharmacokinetic parameters with and without concomitant 
use of daclatasvir

Table 6-Dolutegravir statistical analyses with and without concomitant use of 
daclatasvir
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10.4 Safety Analysis

According to the trial report, no serious adverse events were reported for the trial.  

11. Discussion and Conclusions

Based on the results from the AI444273 (201102) trial, the following conclusions can be 
made:

 When daclatasvir 60 mg once daily was coadministered with dolutegravir 50 mg 
once daily, the daclatasvir Cmax and Ctau were increased by 3% and 6%, 
respectively, and daclatasvir AUC(0-tau) was decreased by 2.2%, when compared 
with daclatasvir 60 mg once daily.  The 90% confidence intervals for daclatasvir 
Ctau was not within the standard “no effect” 90% confidence interval limits of 
80%-125%.

 When daclatasvir 60 mg once daily was coadministered with dolutegravir 50 mg 
once daily, the dolutegravir Cmax, AUC(0-tau) and Ctau were increased by 29%, 33%, 
and 45%, respectively, when compared with dolutegravir 50 mg once daily.  The 
90% confidence intervals for dolutegravir Cmax, AUC(0-tau) and Ctau were not 
within the standard “no effect” 90% confidence interval limits of 80%-125%.

Based on the results from the AI444273 (201102) trial, in general, no clinically relevant 
changes in daclatasvir exposure are observed with concomitant use of dolutegravir. Based 
on the available exposure-safety information for dolutegravir, no clinically relevant 
safety issues are anticipated based on the observed changes in dolutegravir exposure with 
concomitant use of daclatasvir.
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Nonclinical reports

NCPK 139

1. Title

In vitro assessment of BMS-790052 as a substrate of human breast cancer resistance 
protein (BCRP)

2. Objectives

The objective of the study was to characterize whether daclatasvir is a BCRP substrate.  
A previous in vitro study (930051246) had also evaluated whether daclatasvir is a BCRP 
substrate.

3. Methods

The study evaluated MDCK wild type cells and MDCK cells that were transfected with 
BCRP.  Daclatasvir concentrations of 0.1 µM and 1 µM were evaluated.

4. Results

Table 1-BCRP substrate experiments for daclatasvir
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5. Conclusions

The recommended criteria that describe a BCRP substrate are as follows: net flux ratio of 
≥ 2 and inhibition of efflux by decreasing the efflux ratio more than 50% or to unity.  The 
report states that the results support the conclusion that daclatasvir is not a BCRP 
substrate, consistent with previous results.

However, assuming the net flux ratio refers to the efflux ratio only, the applicant’s 
approach is not consistent with the recommended approach for determining whether a 
drug is a BCRP substrate and a rationale for further adjusting using the wild type data 
was not provided.
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NCPK 160

1. Title

Assessment of the hepatic uptake of BMS-790052 into human hepatocytes in suspension

2. Objectives

The objective of the study was to characterize uptake of daclatasvir in human 
hepatocytes.

3. Methods

Table 1-Incubation information
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4. Results

Table 2-Uptake inhibition results for probenecid and pyrimethamine

Clinical pharmacology reviewer note: the report states that probenecid is an OAT2 
inhibitor and pyrimethamine is an OCT1 inhibitor.

Table 3-Uptake inhibition results for rifamycin, tenofovir and tenofovir diphosphate

Clinical pharmacology reviewer note: the report states that rifamycin is an OATP and 
NTCP inhibitor and tenofovir or tenofovir diphosphate was intended to be an OCT1 
inhibitor.

5. Conclusions

Based on the study results, it appears that OAT2 and OCT1 may be involved in the 
hepatic uptake of daclatasvir.  Additionally, the report states that at lower temperatures 
(4°C), hepatic uptake would occur through passive diffusion only, and the magnitude of 
inhibition at 4°C supports the role of active transport in the hepatic uptake of daclatasvir.
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NCPK 212

1. Title

In vitro assessment of the transport of bms-790052 by human organic cation transporter 
(OCT) 1, multidrug and toxin extrusion protein (MATE)1, and organic anion transporter 
(OAT) 2

2. Objectives

The objective of the study was to further characterize whether daclatasvir is an OAT2 and 
OCT1 substrate and to characterize whether daclatasvir is a MATE 1 substrate.

3. Methods

The study utilized human embryonic kidney-293 (HEK) cells and evaluated daclatasvir at 
0.5 µM for the substrate experiments and 0.1 µM for the inhibitor experiments. 

Table 1-Incubation information
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4. Results

Table 2-OCT1 substrate experiments for daclatasvir

Table 3- OCT1 substrate experiments for daclatasvir with inhibitors
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Table 4-MATE1 substrate experiments for daclatasvir

Table 5-MATE1 substrate experiments for daclatasvir with inhibitors
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Table 6-OAT2 substrate experiments for daclatasvir

Table 7-OAT2 substrate experiments for daclatasvir with inhibitors

5. Conclusions

The recommended criteria that describe a hepatic transporter substrate are as follows: 
Uptake is greater than two times the uptake in empty vector cells with inhibition (e.g. 
>50% reduction to unity) by an inhibitor at a concentration that is at a minimum 10 times 
its Ki. 

The report states that the results support the conclusion that daclatasvir is an OCT1 
substrate.  However, for OCT1, the reported data did not meet the recommended criteria 
with regards to uptake.   

The results of the study support the conclusion that daclatasvir is not an MATE1 or 
OAT2 substrate.  
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