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Because 3-QD relies on the safety and efficacy findings from 3-DAA on the basis of 
demonstrating non-clinically relevant differences in exposures of the various components 
of 3-QD and 3-DAA, clinical and bioanalytical inspections were conducted for trial M14-
566. The results of both inspections indicated that the data from trial M14-566 can be 
used for regulatory review and decision making purposes. Please refer to the review 
from the Office of Study Integrity and Surveillance (OSIS) for details.

1.1 Recommendation

The Office of Clinical Pharmacology (OCP) has reviewed the information in this 
NDA and the information provided supports the approval of the application.
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2.2 What is the relative bioavailability of the various components of the 3-
QD regimen relative to the various components of 3-DAA regimen? 

The applicant assessed the bioavailability of the 3-QD relative to 3-DAA in trial 
M14-566, a two-part trial in which the relative bioavailability of the 3-QDD was 
assessed after single dose (part 1) and multiple dose (Part 2) under non fasting 
conditions (approximately 40% of the daily calories from fat and up to 45% of 
daily calories from carbohydrates [approximately 2,200 total calories/day]).

Table 3 shows the comparison of Cmax, AUCt and AUCinf after single dose 
administration of 3-QD and 3-DAA. Of note, although the applicant assessed the 
concentrations of M1 (the metabolite of dasabuvir) in trial M14-566 (and trial M14-
240), the conclusions from both trials are made on the basis of dasabuvir (the parent 
moiety). Table 4 shows the comparison of Cmax, AUCt and AUCinf after multiple 
dose administration of 3-QD and 3-DAA.

Based on comparison of the pharmacokinetic parameters after multiple dose 
administration under non-fasting conditions, the mean C24hrs of dasabuvir was 
decreased by 29 % and the lower bound of the 90 % CI suggest that the mean C24hrs
of dasabuvir decreased by up to 38 %.  The clinical relevance of this decrease in the 
mean C24hrs of dasabuvir is discussed in response to question 2.3. 

Based on comparison of the mean pharmacokinetic parameters after multiple dose 
administration under non-fasting conditions, the mean Cmax of paritaprevir and 
ritonavir decreased by 28 % and 21%, respectively, however; these changes are not 
expected to alter the efficacy of 3-QD as compared to 3-DAA because antiviral 
efficacy is generally driven by the minimum steady state concentrations (Cminss)
and/or total systemic exposures (AUC).   

The applicant also assessed the bioavailability of 3-QD relative to 3-DAA under 
fasting conditions in trial M14-240. Compared with administration of 3-DAA under 
fasting conditions, administration of 3-QD under fasting conditions decreased the 
mean systemic exposure of dasabuvir and paritaprevir by approximately 68 % and 
21 %, respectively and there were no changes in the exposures of ombitasvir (Table 
6). 

Of note, because 3-DAA is labeled to be administered under fed conditions and 
3-QD will also be labeled to be given under fed conditions, the review 
primarily focuses on the effect of food on various DAAs after administration of 
3-QD and the comparison of exposures of various DAAs under fed conditions 
(high fat and moderate fat conditions) after administration of 3-QD and 3-
DAA. 
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Table 3: Comparison of Point Estimates, and 90 % CI of Cmax, AUCt and 
AUCinf after single dose administration of 3-QD (test) and 3-DAA (reference)

Source: Section 2.7.1 Biopharmaceutics Studies and Analytical Methods.  Page 58-59.
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Table 4:  Comparison of the Central Value, Point Estimates, and 90 % CI of 
Cmax, AUCt and AUCinf after multiple dose administration of 3-QD (test) and 3-
DAA (reference)

Source: Section 2.7.1 Biopharmaceutics Studies and Analytical Methods.  Page 63

2.3 Will differences in the pharmacokinetic parameters between the 3-QD 
and the 3-DAA result in differences in efficacy between 3-QD and 3-DAA 
regimen? 

Lower dasabuvir Ctrough under fed conditions in patients infected with HCV 
genotype 1a

The impact of a 38% decrease in dasabuvir Ctrough under fed conditions with the 
3QD regimen on SVR12 in HCV genotype 1a patients is not predicted to be 
clinically relevant. In all genotype 1a patients and genotype 1a patients with 
multiple patient factors indicative of poorer response as predicted by the exposure-
SVR12 model (male, cirrhosis, IL28B non-CC genotype), a decrease in SVR12 of 
0.6% and 1.0%, respectively, is predicted for the 3QD regimen compared to the 3-
DAA regimen (Table 5).  
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Table 5:  Predicted Effects of 38% Lower Dasabuvir Ctrough on SVR12

Population No. of 
patients

Observed 
SVR12%

Predicted SVR12%
for 3-DAA (95%CI)

Predicted SVR12%
for 3QD (95%CI)

SVR12%
Decrease 

All patients 1253 95.0 96.8 (96.6-97.1) 96.2 (95.9-96.5) 0.6

Cirrhotic, male, IL28B 
non-CC patients 118 92.4 94.5 (93.6-95.4) 93.5 (92.4-94.5) 1.0

Source: Reviewer’s independent analysis utilizing the applicant’s model.

The SVR12 rate for genotype 1b patients was greater than 99% across all studies and
much higher than the response rate for genotype 1a patients. Therefore, genotype 1b 
patients were not included in the exposure-SVR12 analysis. Due to the high 
observed response rate in these populations, lower dasabuvir and paritaprevir 
exposures from the 3-QD compared to 3-DAA are expected to have minimal impact 
on SVR12 under fasting or fed conditions. Given the impact of food on exposures, 
as noted above, the 3-QD should be administered under fed conditions, similar to 
labeling for the 3-DAA.

2.4 What is the effect of food on the exposures of the various components of 
the 3-QD regimen? 

The effect of food on the various components of 3-QD was evaluated in trial M14-
240. Table 6 shows the comparison of Cmax, AUCt and AUCinf after single dose 
administration of 3-QD and 3-DAA under fasting conditions and the effect of food 
(high fat) on the pharmacokinetics of 3-QD.

Compared with administration of 3-QD under fasting conditions, administration of 
the 3-QD formulation under fed conditions resulted in an approximately 6-fold 
higher mean exposure of dasabuvir, 5-fold higher mean exposure of paritaprevir, 
and 2-fold higher mean exposure of ombitasvir.  Based on the available exposure-
response (safety) analysis, the increase in ombitasvir exposures is not expected to 
be clinically relevant; hence the remainder of the review focuses on comparison of 
dasabuvir and paritaprevir exposures.  
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clinically relevant changes in the dasabuvir and paritaprevir exposures if a 
patient switches treatment from 3-DAA to 3-QD.

Figure 3: Comparison of the ratio of the mean systemic exposures of 
dasabuvir and paritaprevir under fasting conditions and under various meal 
conditions after administration of 3-QD and 3-DAA

Source: Prepared by the reviewer using either mean AUC from trials M14-566 and and M1-240 
(when data was available for a given meal condition), or data from food effect trials conducted using 
3-DAA

Under fed conditions (moderate fat or high fat), the mean exposures of dasabuvir 
and paritaprevir are expected to be similar after administration of 3-QD and 3-
DAA.  On the other hand, under fasting conditions, the mean systemic exposures of 
dasabuvir and paritaprevir are anticipated to be lower (~68 % and ~20 %, 
respectively) after administration of 3-QD as compared to 3-DAA under fasting 
conditions. Of note, the lower dasabuvir and paritaprevir exposures from the 3-QD 
under fasting conditions may also help to explain, in part, the significant food effect 
on dasabuvir and paritaprevir in trial M14-240 as compared to the previous food-
effect evaluations conducted with 3-DAA.  

Overall, based on the available information and the analysis described above, 
3-QD is recommended to be taken with food. 

3 Labeling Recommendations

Labeling recommendations were under discussion at the time of finalizing this 
review.  
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4 Appendices

4.1 Individual Trial Reviews (pages 15 through 34) 

4.2 Pharmacometrics Review (pages 35 through 48)
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Relative Bioavailability Trial 

M14-566    

Title

A Comparison of the Bioavailabil ity of Dasabuvir, Ombitasvir, ABT-
450 and Ritonavir Combination Regimen Bilayer Tablets (Film Coated 
Quad ER-12: Dasabuvir/Ombitasvir/ABT-450/r 600 mg/25 mg/150 
mg/100 mg QD) and the Phase 3 Clinical Reference Regimen 
(Ombitasvir/ABT-450/r 25 mg/150 mg/100 mg QD +Dasabuvir 250 mg 
BID) in Healthy Adults  

Trial  Period

August 1, 2014 to November 13, 2014     
Final report date: August 6, 2015        

Trial Objectives

The objectives of this study were:

Part 1: To evaluate the bioavailability of dasabuvir, ombitasvir, ABT-450 and
ritonavir from the 3QD regimen (Film-Coated Quad ER-12; 
dasabuvir/ombitasvir/ABT-450/r 600 mg/25 mg/150 mg/100 mg QD) 
compared to the 3-DAA regimen (ombitasvir/ABT-450/r 25/150/100 mg QD + 
dasabuvir 250 mg BID) after 1 day dosing. 
Part 2: To evaluate the bioavailability of dasabuvir, ombitasvir, ABT-450 and
ritonavir from the 3QD regimen (Film-Coated Quad ER-12; 
dasabuvir/ombitasvir/ABT-450/r 600 mg/25 mg/150 mg/100 mg QD) 
compared to the 3-DAA regimen (ombitasvir/ABT-450/r 25/150/100 mg QD + 
dasabuvir 250 mg BID) after 14-day multiple dosing (steady state). 

Trial  Design

Phase 1, non-fasting, open label, two part study. Adult male and female subjects ( N = 
154) in general good health were selected to participate in Part 1 and Part 2 of the study 
and were randomly assigned in equal numbers to two sequences of regimens A and B as 
shown in table 1. 

15
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Table 1:  Sequence Groups in Trial M14-566  

Source:  Final Study Report of Trial M14-566, page 36. 

The various regimens evaluated in the trial were as follows:

Regimen A (3QD regimen): Three Film-Coated Quad ER-12 bilayer tablets (total
dose of dasabuvir/ombitasvir/ABT-450/r/ is 600/25/150/100 mg) administered in the 
morning under non-fasting conditions on Day 1 of each corresponding period in Part 1; 
and Study Days 1 through 14 of each corresponding period in Part 2 (Test Regimen).

Regimen B (3-DAA regimen): Two ombitasvir/ABT-450/r co-formulated tablets (total 
dose of 25/150/100 mg) with one dasabuvir IR tablet (250 mg) administered under non-
fasting conditions in the morning and one dasabuvir IR tablet (250 mg) administered 
under non-fasting conditions in the evening on Day 1 of each corresponding period in 
Part 1 and Study Days 1 through 14 of each corresponding period in Part 2 (Reference 
Regimen).

Each dose of study drug was administered orally with approximately 240 mL of water 
approximately 30 minutes after the start of standardized breakfast. The evening dose of 
dasabuvir as part of Regimen B was taken orally with approximately 240 mL of water 
approximately 30 minutes after the start of the evening snack.  

Subjects enrolled in Part 1 received single day doses of each regimen on two occasions 
upon completion. Subjects enrolled in Part 2 received two regimens for 14 days each 
upon completion. A washout interval of at least 10 days separated the doses of the study 
periods. 

Subjects received a standardized diet, providing approximately 40% of the daily calories
from fat and up to 45% of daily calories from carbohydrates (approximately 2,200 total 
calories/day) for all meals during confinement.   

16
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withdrawn from Part 1 of the study: two (Subjects 157 and 185) due to positive urine 
cotinine, one (Subject 176) due to withdrawal of consent and one (Subject 135) for
failure to check-in in Period 2. 

A total of 66 healthy volunteers were dosed during Part 2 of the study. Five subjects were
withdrawn from Part 2 of the study: one (Subject 218) due to positive urine cotinine, two
(Subjects 214 and 249) due to withdrawal of consent and two (Subjects 226 and 258) due 
to adverse events.

Table 4 shows the demographic summary of subjects enrolled in the trial. 

Table 4:  Demographic Summary of All Subjects 

Source:  Final Study Report of Trial M14-566, page 86

Pharmacokinetics 

Part 1 (Comparison after administration of single dose of 3-QD and 3-DAA 
regimen)

Fig 1 shows the mean plasma concentration of dasabuvir, dasabuvir M1, ombitasvir, 
paritaprevir, and ritonavir  

19
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Fig 1:  Mean plasma concentration of dasabuvir, dasabuvir M1, ombitasvir,  
           paritaprevir, and ritonavir  

Source:  Section 2.7.1.  Summary of Biopharmaceutic Studies and Associated Analytical Methods; Page 55

Table 5 shows the geometric mean (arithmetic mean ± SD) pharmacokinetic parameters 
of dasabuvir, dasabuvir M1, ombitasvir, paritaprevir, and ritonavir. 

20
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Table 5:  Geometric mean (arithmetic mean ± SD) pharmacokinetic parameters of 
               dasabuvir, dasabuvir M1, ombitasvir, paritaprevir, and ritonavir 

Source:  Section 2.7.1.  Summary of Biopharmaceutic Studies and Associated Analytical Methods; Page 
56-57

21
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Table 6 shows the Cmax and AUC ratios of central values and 90 % confidence intervals 
for dasabuvir, dasabuvir M1, ombitasvir, paritaprevir, and ritonavir in part 1 of study 
M14-566  

Table 6:  Cmax and AUC ratios of central values and 90 % confidence intervals 
               for dasabuvir, dasabuvir M1, ombitasvir, paritaprevir, and ritonavir in    
               part 1 of study M14-566  

Source:  Section 2.7.1.  Summary of Biopharmaceutic Studies and Associated Analytical Methods; Page 
58-59
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Part 2 (Comparison after administration of multiple dose of 3-QD and 3-DAA 
regimen)

Fig 2 shows the mean plasma concentration of dasabuvir, dasabuvir M1, ombitasvir, 
paritaprevir, and ritonavir  

Fig 2:  Mean plasma concentration of dasabuvir, dasabuvir M1, ombitasvir,  
           paritaprevir, and ritonavir  

Source:  Section 2.7.1.  Summary of Biopharmaceutic Studies and Associated Analytical Methods; Page 60
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Table 7 shows the geometric mean (arithmetic mean ± SD) pharmacokinetic parameters 
of dasabuvir, dasabuvir M1, ombitasvir, paritaprevir, and ritonavir. 

Table 7:  Geometric mean (arithmetic mean ± SD) pharmacokinetic parameters of 
               dasabuvir, dasabuvir M1, ombitasvir, paritaprevir, and ritonavir 

Source:  Section 2.7.1.  Summary of Biopharmaceutic Studies and Associated Analytical Methods; Page 
61-62

24
Reference ID: 3949995

       

 
   

   

   

         

      

         

         

      

  

   

        

       

        

         

     

 

   

      

       

         

         

       

       

    

   

   

         

        

           

          

       

 

   

       

      

          

          

      
          

          

                
               

           

                  
 

               
 

     
  
  



Table 8 shows the Cmax and AUC ratios of central values and 90 % confidence intervals 
for dasabuvir, dasabuvir M1, ombitasvir, paritaprevir, and ritonavir in part 2 of study 
M14-566  

Table 8:  Cmax and AUC ratios of central values and 90 % confidence intervals 
               for dasabuvir, dasabuvir M1, ombitasvir, paritaprevir, and ritonavir in    

part 2 of study M14-566  

Source:  Section 2.7.1.  Summary of Biopharmaceutic Studies and Associated Analytical Methods; Page 63

Discussion and Conclusion  

Comparison of the PK parameters of the various components of 3QD regimen with the 3-
DAA regimen after single dose showed that there were no clinically relevant differences 
between the PK parameters.  The mean Cmax of ABT-450 decreased by 31 %, however, 
this decrease is not anticipated to be clinically relevant. 

Comparison of the PK parameters of the various components of 3QD regimen with the 3-
DAA regimen after multiple dose showed that there were no clinically relevant 
differences between the PK parameters.  The mean Ctrough of dasabuvir and dasabuvir M1 
decreased by 29 % and 33 %, respectively and the mean Cmax of dasabuvir M1, ABT-450 
and ritonavir decreased by 21 %, 28 %, and 21 %, respectively. Based on the available 
exposure-response information, the aforementioned changes in PK parameters are not 
expected to be clinically relevant.  

25
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Food Effect Trial

M14-240    

Title

A Phase 1 Study to Evaluate the Effect of Food on the Oral 
Bioavailability of Quad ER-12 Bi-Layer Tablets ( 
Dasabuvir/Ombitasvir/ABT-450/r 600 mg/25 mg/150 mg/100 mg QD) 
and the Phase 3 Clinical Reference Regimen Under Fasting Conditions  

Trial  Period

December 23, 2014 to March 6, 2015      
Final report date: August 5, 2015

Trial Objectives

The objectives of this study were: 

Evaluate the effect of food on dasabuvir, ombitasvir, paritaprevir and ritonavir 
from the 3QD regimen (Film-Coated Quad ER-12 formulation) 
Evaluate the bioavailability of dasabuvir, ombitasvir, paritaprevir and ritonavir 
from the 3QD regimen (Film-Coated Quad ER-12; 
dasabuvir/ombitasvir/paritaprevir/r 600 mg/25 mg/150 mg/100 mg QD) compared 
to the 3-DAA regimen (ombitasvir/paritaprevir/r 25/150/100 mg QD + dasabuvir 
250 mg BID) after 1 day of dosing under fasted conditions.

Trial Design

This Phase 1, single-dose, open-label study was conducted according to a three-period, 
randomized, complete crossover design.  Adult male and female subjects (N = 46) in 
general good health were selected to participate in the study according to the selection 
criteria.Enrolled subjects were randomly assigned in equal numbers to three sequences of
Regimens A, B and C as shown in Table 1. 

26
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Table 1:  Various Sequence Groups in the Trial

Source:  Final Study Report of Trial M14-240, page 29  

The following regimens were administered on study day 1 of each period as follows: 

Regimen A (3QD regimen under fed conditions): Three Quad ER-12 bi-layer tablets 
(total dose of dasabuvir/ombitasvir/paritaprevir/r was 600/25/150/100 mg) administered 
in the morning under non-fasted conditions (high-fat meal).

Regimen B (3QD regimen under fasting conditions): Three Quad ER-12 bi-layer 
tablets (total dose of dasabuvir/ombitasvir/paritaprevir/r was 600/25/150/100 mg) 
administered in the morning under fasted conditions.

Regimen C (3-DAA regimen under fasting conditions):  Two ombitasvir/paritaprevir/r 
co-formulated tablets (total dose of 25/150/100 mg) QD with one dasabuvir immediate 
release (IR) tablet (250 mg) administered under fasted conditions in the morning and 
one dasabuvir IR tablet (250 mg) administered under fasted conditions in the evening.

The morning dose of Regimen A was administered with 240 mL of water approximately
30 minutes, and not more than 45 minutes, after the start of a high-fat breakfast.  The
morning doses of Regimens B and C were administered with 240 mL of water after a
minimum 10-hour fast and approximately 4 hours before lunch.  The evening dose of
dasabuvir as part of Regimen C was administered with approximately 240 mL of water 
approximately 12 hours after the morning dose and approximately 4 hours before dinner. 
The sequences of regimens were such that each subject had received all three regimens 
upon completion of the study.  A washout interval of at least 10 days separated the doses
of the three study periods. 

Table 2 shows the meal content for day 1 of each period. 
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Table 2:  Meal content for day 1 of each period 

Source:  Final Study Report of Trial M14-240, page 33-34

Identity of Investigational Products

Table 3 shows the identity of investigational products used in the trial 

28
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Pharmacokinetics 

Fig 1 shows the mean plasma concentration-time profiles of dasabuvir, dasabuvir M1, 
ombitasvir, paritaprevir, and ritonavir after various regimens.  
Fig 1:  Mean plasma concentration-time profiles of dasabuvir, dasabuvir M1, 
ombitasvir, paritaprevir, and ritonavir after various regimens 

Source:  Section 2.7.1.  Summary of Biopharmaceutic Studies and Associated Analytical Methods; Page 68

Table 6 shows the geometric mean (arithmetic mean ± SD) pharmacokinetic parameters 
of dasabuvir, dasabuvir M1, ombitasvir, paritaprevir, and ritonavir after administration of 
various regimens. 
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Table 6:  Geometric mean (arithmetic mean ± SD) pharmacokinetic parameters of 
               dasabuvir, dasabuvir M1, ombitasvir, paritaprevir, and ritonavir after 
               administration of various regimens 

Source:  Section 2.7.1.  Summary of Biopharmaceutic Studies and Associated Analytical Methods; Page 
69-70

Table 7 shows the Cmax and AUC ratios of central values and 90 % confidence intervals 
for dasabuvir, dasabuvir M1, ombitasvir, paritaprevir, and ritonavir.  

32
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Table 7:  Cmax and AUC ratios of central values and 90 % confidence intervals 
               for dasabuvir, dasabuvir M1, ombitasvir, paritaprevir, and ritonavir  

Source: Section 2.7.1.  Summary of Biopharmaceutic Studies and Associated Analytical Methods; Page 
71-72
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Conclusion 

Relative to administration of the 3-QD regimen under fasting conditions, 
administration of the 3-QD regimen under fed (high fat conditions) showed 
increase in mean dasabuvir, paritaprevir, ombitasvir, and ritonavir  exposure by 
approximately 5. 9 fold, 4.6 fold, 2-fold and 2-fold, respectively.    
In the fasted state, dasabuvir and paritaprevir exposures were lower 
(approximately 70% lower for dasabuvir and approximately 21% to 30% lower 
for paritaprevir) with the 3QD regimen compared to the approved 3-DAA 
regimen. Ritonavir and ombitasvir exposures with the 3QD regimen were 

-DAA regimen.
The greater magnitude of food effect on dasabuvir and paritaprevir from the 3-QD 
regimen as compared to the 3-DAA regimen appears to be primarily driven by the 
lower exposures of dasabuvir and paritaprevir in the fasted state from the 3-QD 
regimen.  
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Pharmacometric Review 

1 SUMMARY OF FINDNGS 
AbbVie has developed a fixed-dose combination tablet composed of a once daily preparation of 
dasabuvir (200 mg) with immediate release (IR) ombitasvir, paritaprevir and ritonavir (8.33/50/33.33 
mg).  This formulation is intended to replace the existing direct-acting antiviral (3-DAA) regimen of two 
ombitasvir/paritaprevir/ritonavir (12.5/ 75/50 mg) tablets QD plus one dasabuvir (250 mg) tablet BID. 
For adults, the new fixed dose combination is comprised of 3 tablets taken orally QD, for a total daily 
dosage of 600 mg of dasabuvir, 25 mg of ombitasvir, 150 mg of paritaprevir, and 100 mg of ritonavir 
(3QD) with or without ribavirin. No efficacy or safety studies were conducted with the 3QD regimen.  
Determination of the acceptability of the 3QD regimen is based on:  i) bioavailability comparisons 
between the 3QD and 3-DAA regimens under fasting and fed conditions; ii) efficacy and safety 
observations using the 3-DAA regimen from the original NDA 206619 submission; and iii) impact 
assessment of ombitasvir, paritaprevir, and dasabuvir PK differences based on exposure-response 
modeling.   

To compare the exposures of each component of the 3-DAAs and 3QD regimens under non-fasting 
conditions, Phase 1 Study (Study M14-566) was conducted. The results are listed in Table 1. 

Table 1 Relative Bioavailability for the 3QD Regimen versus the 3-DAA Reference Regimen for 
Dasabuvir, Ombitasvir, Paritaprevir and Ritonavir after Multiple Dose Administration in Study M14-
566 

 

Source: Applicant’s exposure-SVR12 analysis report, Page 20, Table 3. 

The results indicate that the 3QD regimen yielded comparable exposures to the 3-DAA reference 
regimen following multiple dose administration under non-fasting conditions for most of the PK 
parameters and compounds.  Exceptions to this were steady-state dasabuvir Ctrough, paritaprevir Cmax, 
and ritonavir Cmax, which were lower for the 3QD tablet regimen compared to the 3-DAA reference 
regimen by 29%, 28% and 21% respectively. The maximum decrease in dasabuvir Ctrough, based on the 
lower bound of 90% CI of the geometric mean ratio (0.710 [0.622, 0.812]) was 38%.  
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A separate Phase 1 study (Study M14-240) evaluated the bioavailability of the 3QD regimen relative to 
the 3-DAA reference regimen after single dose administration under fasting conditions. The results from 
this study are described in Table 2. 

Table 2 Relative Bioavailability for the 3QD Regimen versus the 3-DAA Reference Regimen for 
Dasabuvir, Ombitasvir, Paritaprevir, and Ritonavir after Single Dose Administration under Fasting 
Conditions in Study M14-240 

 

Source: Applicant’s exposure-SVR12 analysis report, Page 22, Table 4. 

These data suggest that under fasting conditions, dasabuvir AUC  was 68% lower and a maximum of 73% 
lower based on the lower bound of 90% CI for the geometric mean ratio (0.317 [0.272, 0.370]). 
Paritaprevir AUC  was 21% lower and a maximum of 35% lower based on the lower bound of 90% CI for 
the geometric mean ratio (0.792 [0.654, 0.958]) for the 3QD regimen, compared to the 3-DAA regimen.   

1.1 Key Review Questions 
Based on the results from these two bioavailability studies, the following key review questions were 
identified:  

1.1.1 What is the impact of lower dasabuvir Ctrough under fed conditions from the 3QD 
regimen on SVR12 in patients infected with HCV genotype 1a? 
The impact of a 38% decrease in dasabuvir Ctrough under fed conditions with the 3QD regimen on SVR12 in 
HCV genotype 1a patients is predicted to be not clinically relevant. In all genotype 1a patients and 
genotype 1a patients with multiple patient factors (male, cirrhosis, IL28B non-CC genotype) indicative of 
poorer response, a decrease in SVR12 of 0.6% and 1.0%, respectively, is predicted for the 3QD regimen 
compared to the 3-DAA regimen.  This conclusion is based on: i) observations from M11-652 treatment 
arms that did not include dasabuvir (only paritaprevir, ombitasvir, ritonavir, and ribavirin); ii) safety and 
efficacy data from the 3-DAA regimen in genotype 1a patients; and iii) exposure-response analyses 
assessing the impact of changes in exposure on SVR12. 

Observed results from treatment arms with no dasabuvir (lower bound) show that the SVR12 of 
genotype 1a patients could be as low as 86%, around 10% reduction compared to that of 250 BID dosing. 
Higher dose of dasabuvir would not result in higher response rate (Table 3). The predicted response 
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rates based on the exposure-SVR12 analysis submitted by the Applicant was comparable with 
observations, further confirming the exposure-SRV12 relationship could be well described by the model.  

Table 3 Observed and predicted response rates for genotype 1a patients in clinical trials with different 
dose regimens of dasabuvir (Predicted based on Ctrough) 

Dasabuvir Dose No. of Subjects Observed SVR12 Predicted SVR12 
0 N=77 85.7% 88.6% (85.7%-90.9%) 
250 mg BID N=1021 96.1% 97.5% (97.2%-97.7%) 
400 mg BID N=155 91.6% 94.8% (93.5-95.8) 
Source: Reviewer’s analysis 

The impact of lower dasabuvir Ctrough of under fed conditions are expecting to be less than 1% based on 
the exposure-SVR12 analysis submitted by the Applicant. The reviewer performed an independent 
exposure-response analysis and confirmed the Applicant’s results. The lower bound of Ctrough ratio (62%) 
was used in the analysis. The effect of the lower dasabuvir Ctrough on SVR12 was predicted for the whole 
population and a subpopulation representing the hard-to-treat population (Cirrhotic, male, IL28B non-
CC patients) based on the exposure-response relationship as presented in Table 4. 

Table 4 Predicted Effects of 38% Lower Dasabuvir Ctrough on SVR12 

Population No. of 
patients 

Observed 
SVR12% 

Predicted SVR12% 
for 3-DAA (95%CI) 

Predicted SVR12% 
for 3QD (95%CI) 

Decrease in 
SVR12% 

All patients 1253 95.0 96.8 (96.6-97.1) 96.2 (95.9-96.5) 0.6 
Cirrhotic, male, 
IL28B non-CC 
patients 

118 92.4 94.5 (93.6-95.4) 93.5 (92.4-94.5) 1.0 

Source: Reviewer’s analysis 

1.1.2 What is the impact of lower dasabuvir and paritaprevir AUC under fasting conditions 
from the 3QD regimen on SVR12 in patients infected with HCV genotype 1a? 
The combined impact of a 73% and 35% decrease in dasabuvir and paritaprevir AUC, respectively, under 
fasting conditions with the 3QD regimen on SVR12 in HCV genotype 1a patients is predicted to be larger 
than those under fed conditions.  This conclusion is based on: i) observations from M11-652 treatment 
arms that did not include dasabuvir (only paritaprevir, ombitasvir, ritonavir, and ribavirin); ii) dose 
ranging for paritaprevir from M11-652; iii) safety and efficacy data from the 3-DAA regimen in genotype 
1a patients; and iv) exposure-response analyses assessing the impact of changes in exposure on SVR12. 

Based on these differences in SVR12, the 3QD regimen should be administered under fed conditions, 
similar to labeling for the 3-DAA regimen.  

Observed results from treatment arms with 100 mg paritaprevir show that the SVR12 of genotype 1a 
patients was 5% lower compared to that of 150 mg dosing. Higher dose of paritaprevir would not result 
in higher response rate (Table 5).  The predicted response rates based on the exposure-SVR12 analysis 
submitted by the Applicant was comparable with observations with a little bit overestimated response 
rate for dasabuvir with 400 mg BID and paritaprevir with 100 mg QD (Table 5). 
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Table 5 Observed response rates for genotype 1a patients in clinical trials with different dose 
regimens of dasabuvir and paritaprevir (Predicted based on AUC) 

Drug Dose  No. of Subjects Observed SVR12 Predicted SVR12 
Dasabuvir 0 N=77 85.7% 87.1% (84.1%-89.6%) 

250 mg BID N=1021 96.1% 97.2% (97.0%-97.4%) 
400 mg BID N=155 91.6% 96.6% (95.8-97.3) 

Paritaprevir 100 mg QD N=67 91.0% 95.0% (92.6%-96.6%) 
150 mg QD N=1135 95.6% 97.1% (96.8%-97.3%) 
200 mg QD N=51 86.3% 89.0% (85.8%-91.5%) 

Source: Reviewer’s analysis 

In all genotype 1a patients and genotype 1a patients with multiple patient factors (male, cirrhosis, IL28B 
non-CC genotype) indicative of poorer response, a decrease in SVR12 of 2.3% and 3.8%, respectively, is 
predicted for the 3QD regimen compared to the 3-DAA regimen under fasting conditions (Table 6).  
However, it is worth noting that the predictions are based on exposure-SVR12 analysis using data under 
fed conditions. 

Table 6 Predicted Combined Effects of 73% Lower Dasabuvir AUC and 35% Lower Paritaprevir AUC on 
SVR12 

Population No. of 
patients 

Observed 
SVR12% 

Predicted SVR12% 
for 3-DAA (95%CI) 

Predicted SVR12% 
for 3QD (95%CI) 

Decrease in 
SVR12% 

All patients 1253 95.0 96.7 (96.5-97.0) 94.4(94.0-94.8) 2.3 
Cirrhotic, male, 
IL28B non-CC 
patients 

118 92.4 94.3 (93.4-95.0) 90.5(89.1-91.7) 3.8 

Source: Reviewer’s analysis 

1.1.3 What is the impact of lower exposures under fasting or fed conditions with the 3QD 
regimen on SVR12 in patients infected with HCV genotype 1b? 
The SVR12 rate for genotype 1b patients was higher than 99% across the studies, much higher than the 
response rate for genotype 1a patients. Therefore, genotype 1b patients were not included in the 
exposure-SVR12 analysis. Due to the high observed response rate in these populations, even smaller 
effects of lower exposures on response rate are expected under fasting or fed conditions with the 3QD 
regimens. 

1.2 Recommendations 
The Division of Pharmacometrics (Office of Clinical Pharmacology) has reviewed this application and 
recommends approval of the fixed-dose combination composed of dasabuvir, ombitasvir, paritaprevir 
and ritonavir (200/8.33/50/33.33 mg) administered three tablets once daily. The reviewer agrees with 
the Applicant’s conclusion from the exposure-SVR12 analysis that the fixed-dose combination is 
predicted to have similar efficacy profile under the proposed dosing recommendation in HCV GT1a- and 
GT1b-infected subjects. Based on the bioavailability studies with the 3QD regimen under fasting 
conditions, the reviewer agrees that the 3QD regimen should be administered with food.  This 
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recommendation is similar to the recommendation for the 3-DAA regimen, which also was to be 
administered with food. 

2 PERTINENT REGULATORY BACKGROUND 
AbbVie’s 3-DAA was approved on 12/19/2014 and is indicated for the treatment of patients with 
genotype 1 chronic hepatitis C virus (HCV) infection including those with compensated cirrhosis with or 
without ribavirin. The approved regimen, available in a co-packaged configuration, consists of two 
tablets of the fixed dose combination (FDC) of ombitasvir/paritaprevir/ritonavir (12.5/75/50 mg) given 
once daily (QD) with dasabuvir (250 mg) given twice daily (BID). When specified as a component of the 
treatment, ribavirin co-administered with the regimen is intended to be administered BID based on 
patient weight. AbbVie has now developed an alternative FDC, denoted as 3QD, to provide QD dosing 
regimen for all of dasabuvir/ombitasvir/paritaprevir/ritonavir (200/8.33/50/33.33 mg per tablet) given 
three tablets orally QD for a total dosage of dasabuvir 600 mg, ombitasvir 25 mg, paritaprevir 150 mg, 
and ritonavir 100 mg, plus a patient weight based dosing of ribavirin. The new NDA application was 
submitted on 9/28/2015 with two bioavailability studies, one population PK study and two exposure-
response analysis studies. 

3 RESULT OF APPLICANT’s ANALYSIS 

3.1 Exposure-response Analysis 

3.1.1 Objectives 
 To develop two separate relationships between 3-DAA and ribavirin steady-state Ctrough or AUC 

and SVR12 following administration of the 3-DAA regimen with and without ribavirin in GT1a-
infected subjects in four Phase 3 studies and two Phase 2 studies. 

 To predict the impact on SVR12 of a 29% lower dasabuvir Ctrough (maximum of 38% lower) with 
the 3QD regimen relative to the approved 3-DAA regimen in GT1a-infected subjects under fed 
conditions. 

 To determine the impact on SVR12 of a 68% lower dasabuvir steady state AUC (maximum of 73% 
lower) and a 21% lower paritaprevir steady state AUC (maximum of 35% lower) for the 3QD 
regimen in subjects under fasting conditions. 

3.1.2 Trial included in the exposure-response analysis 
The data for the exposure-SVR12 analysis was collected from HCV GT1a-infected subjects following 
treatment with the 3-DAA regimen of paritaprevir/ritonavir/ombitasvir and dasabuvir or 2-DAA regimen 
(in the absence of either dasabuvir or ombitasvir) with and without ribavirin in four Phase 3 studies and 
two Phase 2 studies. A list of Phase 2/3 studies is provided in Table 7. In these studies, the treatment 
regimen was administered under non-fasting conditions. 

Table 7 Study Drug Regimens Used in Phase 2/3 Studies 
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Source: Applicant’s exposure-SVR12 analysis report, Page 25, Table 5. 

Reviewer’s comments:  The studies included in the exposure-response analysis involved different 
formulations with different bioavailability for the drugs.  In addition, M11-652 included paritaprevir 
dosing of 100, 150 or 200 mg, not just 100 or 150 mg. All the 400 mg BID dosing for dasabuvir included 
in the analysis was from in M11-652, none of them from other study as listed from the table.  

3.1.3 Data analysis plan 
Data analysis was performed using logistic regression procedure in SAS version 9.2 with SVR12, a binary 
response (Yes or No) as the dependent variable and 3-DAA and ribavirin steady state Ctrough or AUC as 
predictor and subject or study specific variables as covariates. 

The covariates investigated in the exposure-response analysis included: 

 Demographics (age, weight, body mass index [BMI], body surface area [BSA], sex, ethnicity 
[Hispanic/Latino versus Non-Hispanic/Latino] and race [Black versus Non-Black]), 

 Baseline HCV RNA, 
 IL28B genotype (CC, Non-CC [CT, TT]), 
 Prior pegIFN/ribavirin treatment experience (naïve and pegIFN/ribavirin treatment experienced), 

and 
 Compensated liver cirrhosis (Child-Pugh A). 

The empirical Bayes post-hoc estimates of the pharmacokinetic parameters of the 3-DAAs for each 
subject-estimated using the respective population pharmacokinetic models were used to provide the 
steady state 3-DAA and ribavirin exposure variable (Ctrough or AUC). Relevant details are presented in 
reports R&D/14/0047 (Studies M11-646, M13-098, M14-002, M13-099 and M14-103) and R&D/13/1098 
(Study M11-652). 

Only data from GT1a-infected subjects were included in the current analysis as > 99% of GT1b-infected 
subjects who completed assigned treatment achieved SVR12. Continuous covariates including log10 
baseline viral load (BSVL or HCV RNA), sex, age, BMI and categorical covariates including IL28B genotype, 
prior pegIFN/ribavirin treatment experience, race, ethnicity and cirrhosis were evaluated in the multiple 
linear logistic regression models. The association between SVR12 and covariates was evaluated in the 
model at the alpha level of 0.05. 
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The backward elimination procedure and clinical relevance were used for selecting the appropriate 
covariates in the logistic regression model of SVR12 with covariates including log-transformed steady 
state Ctrough for the 3-DAAs and ribavirin. The same approach was utilized when log-transformed steady 
state AUC was used for the 3-DAAs and ribavirin in the analysis. 

Reviewer comments:  The population PK analyses were previously reviewed and found acceptable in the 
original NDA 206619 submission.  No additional assessments of the population PK analyses were 
conducted during this submission. 

3.1.4 Prediction and simulation methodology 
The impact of a dasabuvir Ctrough (29% and a maximum of 38% lower) reduction from the 3QD regimen 
on percent SVR12 in comparison to that of the reference 3-DAA regimen was determined for various sub-
populations based on statistically significant covariates and clinical relevance. Four sub-populations 
were selected and are listed below: 

 Non-cirrhotic females with IL28B CC genotype 
 Non-cirrhotic males with IL28B CC genotype 
 Cirrhotic females with IL28B non-CC genotype 
 Cirrhotic males with IL28B non-CC genotype 

For the 3-DAA regimen and 3QD regimens, SVR12 rates, differences in SVR12 rates (delta SVR12), and the 
pharmacodynamic equivalence ratio (the ratio of SVR12 rates between the 3QD and 3-DAA regimens as 
well as the 90% CI of the ratio) between the 2 regimens were estimated for the following scenarios for 
each sub-population. 

a. Geometric mean of dasabuvir Ctrough (representing the 3-DAA regimen as reference) 
b. 29% reduction in dasabuvir Ctrough (representing a point estimate of 0.71 for the 3QD regimen as 

test) 
c. 38% reduction in dasabuvir Ctrough (representing the lower bound of the 90% CI 0.62 for the 3QD 

regimen as test, conservative scenario) 

A similar approach was utilized for evaluating the impact of lower dasabuvir and paritaprevir AUC  on 
SVR12 under fasting conditions, using the relationship with steady state AUC as the exposure variable for 
3-DAAs and ribavirin and covariates based on clinical relevance. The following test scenarios were 
selected to predict the impact of reduction in dasabuvir and paritaprevir AUC  on SVR12 for the 3QD 
regimen under fasting conditions for the sub-populations listed above. 

a. Geometric mean of dasabuvir and paritaprevir AUC (representing the 3-DAA regimen as 
reference) 

b. 68% and 21% lower dasabuvir and paritaprevir steady state AUC, respectively (representing 
point estimates of 0.317 and 0.792 for the 3QD regimen as test). 

c. 73% and 35% lower dasabuvir and paritaprevir steady state AUC, respectively (representing the 
lower bound of the 90% CI of 0.272 and 0.654 for the 3QD regimen as test, (conservative 
scenario). 
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3.1.5 Result of exposure-response logistic regression analyses 
Two separate multiple linear logistic regression analyses were performed to explore the relationships 
between steady-state DAAs and ribavirin Ctrough values (to evaluate impact on SVR12 under non-fasting 
conditions) or AUC values (to evaluate impact on SVR12 corresponding to lower exposures under fasting 
conditions) and SVR12 rate in HCV GT1a-infected subjects. 

Ctrough was selected as the primary exposure variable for assessing the impact of PK differences from the 
3QD regimen under fed conditions (intended label instruction).  In bioavailability study M14-566, the 
steady state AUC values for the 3-DAAs were comparable (90% CI for the geometric mean ratios were 
within 0.8 and 1.25) while dasabuvir Ctrough was 29% lower (maximum of 38% lower, representing the 
lower bound of the 90% CI 0.62 for 3-QD regimen, as shown in Table 1.  

In summary, Ctrough for all 3-DAAs and ribavirin were statistically significant predictors of SVR12 (p < 0.05) 
such that an increase in Ln Ctrough was positively correlated with percent SVR12 (Table 8). Amongst the 
demographic covariates, baseline viral load and subject age were negatively correlated with SVR12 (p < 
0.01). Subjects with IL28B non-CC genotype (CT or TT) were predicted to achieve lower SVR12 rates in 
comparison to subjects with IL28B CC genotype. Sex was a marginally non-significant covariate (p = 
0.067) and hence was retained in the final model. Although the presence of cirrhosis was statistically 
non-significant (p = 0.2), based on clinical relevance of cirrhosis it was retained in the model. Prior 
treatment experience and Black race were also considered to be clinically important covariates but were 
not retained in the model as they were highly non-significant (p-values of > 0.75). 

Table 8 Summary of Predictor Variables (3-DAA or 2-DAA ± Ribavirin Regimens; Based on Ctrough) 

 

Source: Applicant’s exposure-SVR12 analysis report, Page 58, Table 10. 

To evaluate the impact on SVR12 of lower dasabuvir and paritaprevir steady state AUC under fasting 
conditions (contrary to the proposed labeling that recommend administration under fed conditions), 
similar analyses were performed using steady state AUC as the exposure variable. Potential baseline and 
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demographic covariates were also evaluated in both approaches to determine the relationship to SVR12. 
Summary of the estimates for the predictor variables and odds ratios are presented in Table 9. 

Table 9 Summary of Predictor Variables (3-DAA or 2-DAA ± Ribavirin Regimens; Based on AUC) 

Predictor Variable (unit) β SE p-value 
Intercept 12.2412 2.2075 <0.0001 
Baseline VL (log10 IU/mL) -0.8206 0.3022 0.0066 
Age (year) -0.0493 0.0178 0.0058 
Ln Ombitasvir AUC(mg·hr/L) 0.4009 0.0925 <0.0001 
Ln Dasabuvir AUC (mg·hr /L) 0.2727 0.0502 <0.0001 
Ln Paritaprevir AUC (mg·hr /L) 0.3556 0.1240 0.0041 
Ln Ribavirin AUC(mg·hr /L) 0.1506 0.0337 <0.0001 
Sex (Male) -0.9899 0.4021 0.0138 
Presence of Cirrhosis -0.5456 0.4357 0.2105 
IL28B (non-CC) -1.0940 0.4014 0.0064 
Source: Applicant’s exposure-SVR12 analysis report, Page 130, Appendix 14.5_2.1. 

3.1.6 Prediction of impact of Ctrough/AUC reduction on SVR12 for different populations 
As summarized in Table 10, the mean baseline viral load and age in each sub-population along with the 
geometric mean values for the DAAs and ribavirin Ctrough values (from the dataset comprised of Phase 2 
and 3 studies used to develop the model) were used to predict SVR12 for the reference 3-DAA regimen. 
For the 3QD regimen, dasabuvir exposures were reduced by 29% and 38% for predictions. 

Table 10 Geometric Mean and Variability (% CV) for Variables Used in Simulations with Ctrough as the 
Exposure Variable 

 

Source: Applicant’s exposure-SVR12 analysis report, Page 61, Table 12. 

3.1.6.1 Predicted effect of lower dasabuvir Ctrough for the 3QD regimen on SVR12 

The effect of lower dasabuvir Ctrough from the 3QD regimen compared to the 3-DAA regimen on model 
predicted SVR12 are summarized in Table 11. 
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Table 11 Predicted Effect of Lower Dasabuvir Ctrough on SVR12 

 

Source: Applicant’s exposure-SVR12 analysis report, Page 63, Table 14. 

As shown in Table 11, a 29% lower dasabuvir Ctrough for the 3QD regimen is expected to have a minimal 
impact on SVR12 rates (0.02% to 0.54% lower SVR12) compared to the current 3-DAA regimen as the 
reference. A conservative scenario of a 38% lower mean dasabuvir Ctrough level, based on the lower 
bound of the 90% CI for the geometric mean ratio of the 3QD regimen obtained in Study M14-566 
[0.710 (90% CI; 0.622, 0.812)], may lead to 0.04% to 0.77% lower SVR12. Even for the most difficult to 
treat sub-population (patients with multiple factors identified as reducing the likelihood of achieving 
SVR12 such as cirrhosis,  male gender, and IL28B non-CC genotype), the difference in SVR12 was predicted 
to be 0.77 (95% CI 0.14, 1.34) for 38% lower dasabuvir Ctrough for the 3QD regimen. 

Reviewer’s comments: The Reviewer conducted an independent prediction for effect of 38% lower 
dasabuvir Ctrough on SVR12 as shown in Table 4. The Reviewer used actual covariates values for each 
patient instead of mean baseline viral load, 3-DAA and ribavirin Ctrough value to predict the response rate 
for all patients and hard-to-treat population. The results seem to be consistent between the Applicant’s 
and the Reviewer analyses. 
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3.1.6.2 Predicted effect of lower dasabuvir and paritaprevir steady state AUC for the 3QD 
regimen under fasting conditions on SVR12 

The mean baseline viral load and age in each sub-population along with the geometric mean values for 
the DAAs and ribavirin AUC (from the dataset comprised of Phase 2 and 3 studies used to develop the 
model) that was used to predict SVR12 for the reference 3-DAA regimen under fasting conditions are 
summarized in Table 12. 

Table 12 Geometric Mean and Variability (% CV) for Variables Used in Predicting SVR12 Using AUC as 
Exposure Variable 

 

Source: Applicant’s exposure-SVR12 analysis report, Page 71, Table 18. 

The test scenarios were based on geometric mean ratios and the 90% CI obtained for dasabuvir AUC  

(0.317 [90% CI; 0.272, 0.370]) and paritaprevir AUC  (0.792 [90% CI; 0.654, 0.958]), from the relative 
bioavailability study (Study M14-240, Table 2). The predicted results are summarized in Table 13. 

As shown in Table 13, a 68% lower dasabuvir and 21% lower paritaprevir steady state AUC for the 3QD 
regimen is expected to decrease SVR12 rates by 0.17% to 3.3% compared to the current 3-DAA regimen 
under fasting conditions. A conservative scenario of a maximum of 73% dasabuvir and 35% lower 
paritaprevir steady state AUC (based on the lower bound of the 90% CI for the geometric mean ratio of 
the 3QD regimen obtained in Study M14-240, dasabuvir AUC  (0.317 [90% CI; 0.272, 0.370]) and 
paritaprevir AUC  (0.792 [90% CI; 0.654, 0.958]), is predicted to lower SVR12 by 0.24% to 4.5%. Even for 
the most difficult to treat sub-population (cirrhotic males with IL28B non-CC genotype), the reduction in 
SVR12 was predicted to be 4.50 (95% CI 1.04, 7.97) for 73% lower dasabuvir AUC (35% lower paritaprevir 
for the 3QD regimen. 
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Table 13 Predicted Effect of Lower Dasabuvir and Paritaprevir Steady-State AUC for the 3QD Regimen 
Compared to the 3-DAA Regimen on SVR12 under Fasting Conditions 

 

Source: Applicant’s exposure-SVR12 analysis report, Page 72, Table 19. 

Reviewer’s comments: The Reviewer conducted an independent prediction for effect of 73% lower 
dasabuvir AUC and 35% lower paritaprevir AUC on SVR12 as shown in Table 6. The Reviewer used actual 
covariates values for each patient instead of mean baseline viral load, 3-DAA and ribavirin AUC value to 
predict the response rate for all patients and hard-to-treat population. The results seem to be consistent 
between the Applicant’s and the Reviewer analyses. 

3.1.7 Applicant’s conclusion 
Data from the Phase 2 and Phase 3 studies with paritaprevir/ritonavir with ombitasvir and/or dasabuvir 
regimen with and without ribavirin were used to develop an exposure-response relationship using 
logistic regression in HCV GT1a subjects. 

The relationship was used to predict the impact of lower dasabuvir Ctrough from the 3QD regimen on 
SVR12 rates compared to the 3-DAA + ribavirin regimen in HCV GT1a subjects. In addition, simulations 
were conducted to predict the impact of lower dasabuvir Ctrough on SVR12 rates. Results from these 
predictions as well as simulations indicated that: 
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 Under non-fasting conditions 38% lower dasabuvir Ctrough from the 3QD regimen will 
result in a minimal impact on SVR12 rates compared to SVR12 rates with the 3-DAA 
regimen. The decrease in SVR12 rates was predicted to range from 0.02% to 0.5% across 
the various populations for a 38% decrease in dasabuvir Ctrough values in HCV GT1a 
subjects. With an even shallower exposure-SVR12 relationship than HCV GT1a subjects, 
negligible impact of this change on SVR12 is expected in HCV GT1b-infected subjects. 

 If the 3QD regimen is administered under fasting conditions throughout the entire 
dosing period contrary to the label proposed non-fasting conditions, 0.2% to 0.8% lower 
SVR12 and 0.7 to 3.3% lower SVR12 is anticipated in non-cirrhotic and cirrhotic HCV GT1a 
subjects respectively. 

Overall, considering the differences in the plasma concentration-time profiles between the two 
regimens, the two products are predicted to have similar efficacy profiles under the proposed dosing 
recommendations in HCV GT1a- and GT1b-infected subjects. 

Reviewer’s comments: The reviewer verified the Applicant’s exposure-SVR12 analyses for dasabuvir, 
ombitasvir, paritaprevir and ribavirin. The covariates for the logistic model include concentrations of the 
four drugs, baseline viral load, age, sex, presence of cirrhosis and IL28B non-CC genotype, which are in a 
good agreement with the Applicant’s analyses. The reviewer performed the independent simulation 
based on the exposure-SVR12 relationships for genotype 1a patients regardless of covariates and with 
covariates representative of the most difficult-to-treat patients. Overall, the results are consistent with 
the Applicant’s predictions. Although there was a statistically significant correlation between dasabuvir 
Ctrough and SVR12, the relationship is flat (Figure 1) and minimum impact on SVR12 is predicted in GT1a 
patients.  Independent analyses were not conducted for GT1b patients.  However, given that such 
patients have higher response rates than GT1a patients with the 3-DAA regimen, the predicted impact of 
the PK differences is expected to be even less.  

It is noteworthy that both the 3-DAA regimen and the 3QD regimen have considerably lower 3-DAA 
exposures under fasting conditions and the magnitude of food effect is even greater for the 3QD regimen 
compared to 3-DAA regimen. Hence it is expected that under fasting conditions the SVR12 for the 3QD 
regimen would be slightly lower compared to 3-DAA regimen. Similar to the 3-DAA regimen, the 3QD 
regimen should therefore be administered with food. 
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Figure 1 Relationship between Dasabuvir Ctrough and SVR12 in male, cirrhotic and IL28B non-CC patients 

Source: Reviewer’s analysis 
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