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obtained within the first 24 weeks from randomization, the HbA1c reduction in the saxa-
dapa arm was larger than in the dapa arm without addition of saxa (0.3%, CI (0.2, 0.5) in 
study CV181168 and 0.3% CI(0.1, 0.5) in study CV181169). Similarly, saxa-dapa 
presented a larger reduction in HbA1c when it was compared to saxa without addition of 
dapa (0.5%, CI (0.3, 0.7) in study CV181169 and 0.6%, CI (0.4, 0.8) in study 
MB102129).  
 

2. Handling dropouts. The sponsor’s analysis did not take into account data of subjects 
who were rescued or dropped out prior to the end of the short-term efficacy period, thus 
evaluating only subjects who were able to tolerate the drug.  
 

3. Missing data. The amount of missing data ranged between 5 and 10% across all 
studies. Study CV181169 had the largest amount of missing data, with the largest fraction 
of subject dropout in the dapa arm (12.3%). The lowest amount of missing data was 
observed among subjects in study CV181168, with the dapa arm having the lowest loss 
of subjects (3.7%). The largest fraction of subjects who discontinued the drug but had an 
HbA1c measurement at endpoint was observed in study MB102129 (7.5%, most of those 
subjects were from the saxa arm). 
 

4. Hierarchical testing for secondary endpoints. In studies where dapa was compared 
to saxa-dapa (studies CV181169 and CV181168), the results of change in PPG (the first 
endpoint that was pre-specified in the hierarchy) were not significant. Therefore the 
testing for the secondary endpoints was stopped after the first comparison in those 
studies. In contrast, both, PPG and FPG comparisons yielded favorable results for saxa-
dapa when the combination was compared to saxa without dapa.  
 

5. Subgroup analyses. The effects of saxa-dapa were similar across all subgroups. 
Only when data were examined by region, a comparison between the saxa-dapa and dapa 
arms showed that the effect went in the opposite direction, favoring dapa, in North 
America. (The reduction in the dapa arm was larger than in the saxa-dapa arm in study 
CV181169 0.03% CI (-0.26, 0.32), while  in study CV181168, the outcomes for the saxa-
dapa arm showed lower efficacy in North America than in any other region when 
compared to dapa).  
 

6. Longitudinal changes in FPG. Of note, the longitudinal changes in FPG had 
different patterns than changes in HbA1c, showing less difference in outcomes when 
treatment with saxa-dapa and dapa without saxa component were compared (studies 
CV181168 and CV181169). This leads me to conclude that the effect of saxa-dapa on all 
glucose parameters is not uniform. This outcome could be a result of larger variability of 
FPG as a biomarker. 

 
 
 
 
 

Reference ID: 4036707







 9 

enough. My analysis on the primary and secondary efficacy endpoints gives approximately the 
same results as those reported in the clinical study report (CSR).  
 
I derived from the submitted datasets all of the results presented in this review. I created all 
tables and figures in this review unless otherwise noted.  
 
3 STATISTICAL EVALUATION 
 
3.1 Data and Analysis Quality 
 
The submission quality was found to be reasonable. 
 
3.2 Evaluation of Efficacy 

3.2.1 Study Design and Endpoints 
 
The submission consisted of three randomized, double-blind, placebo-controlled studies with 
parallel-group design. All three studies had a 24-week short-term efficacy period. Two add-on 
studies had an additional 28-week extension. Efficacy was evaluated only for the first 24-week 
period.  
A schematic description of all three studies is presented below. 
 
 
Figure 1. Design of study CV181168 

 
Source: Clinical overview p.26 
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Figure 2. Design of Study MB102129 

 
Source: Clinical Study Report p. 3 
 
Figure 3. Design of study CV181169 

 
Source: Clinical Study report p. 3 
 
All participants in all three studies were required to be on a stable dose of metformin prior to 
randomization. During lead-in period all subjects received open-label metformin. In Studies 
CV181168 and MB102129, saxagliptin and/or dapagliflozin were coadministered with 
metformin immediate release (IR). In Study CV181169, saxagliptin and/or dapagliflozin were 
coadministered with metformin extended release (XR). Both, metformin IR and XR were dosed 
at the upper end of the dose-response for metformin. 

 
During all trials, study treatment and metformin were not to be titrated during the double-blind 
treatment period. The study drug was administered orally once daily.   
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Primary analysis population and analysis dataset: The primary analysis population consisted 
of all randomized subjects that received at least one dose of study medication during the double-
blind treatment period. HbA1c data obtained after discontinuation of protocol treatment were 
excluded from the primary analysis. 
 
FDA approach: 
Primary analysis and population: Because all post-discontinuation data points were excluded 
from the analysis, the sponsor’s analysis examines the effect of week 24 HbA1c change under 
the assumption that no subject experienced rescue during the trial. I do not believe that in clinical 
practice none of the subjects for whom the drug is intended will need rescue. Thus, the outcomes 
based on this assumption might not be realistic. Also, subjects who discontinued treatment would 
not have the same outcomes as subjects who completed the entire treatment period. Analysis that 
excludes all post-discontinuation data will not represent all subjects who participated in the 
study. Therefore my analysis will include data regardless of adherence, i.e. all available data 
points collected after rescue or discontinuation will be included in the analysis. In my view, this 
approach more appropriately describes real world outcomes. 
 
Also, in my analysis, I implemented a multiple imputation approach that imputed data for 
subjects who did not have HbA1c endpoint at week 24.  
 
Imputation approach (retrieved dropouts ANCOVA): 

1. First, 500 copies of the dataset were generated.  
2. The imputation for subjects who did not have endpoint observation was performed using 

data from subjects who discontinued, but had post-rescue data (retrieved dropouts).  
Imputations were stratified by treatment group and baseline HbA1c.  

3. For each dataset separately, the change in HbA1c at week 24 was analyzed using 
ANCOVA model. Each ANCOVA model contained baseline HbA1c and treatment group 
as covariates.  

4. Results from an ANCOVA model fit to the imputed datasets were analyzed and 
combined using Rubin’s method. Treatment effect estimates and limits from the 95% 
confidence interval (CI) were retained. 

 
Sensitivity analyses: 
Alternative imputation approach: Jump to Reference (J2R) 
A pattern mixture model was used mimicking an ITT scenario where subjects who withdrew 
from the saxa-dapa group were assumed to be switched to the comparator treatment after 
withdrawal, while subjects treated with the comparator were assumed to remain on their assigned 
treatment throughout the trial. Subjects who withdrew from the saxa-dapa group were assumed 
to be switched to the comparator used in the trial.  
 
Alternative imputation approach: Copy Reference (CR) 
Similar to Jump to Reference approach, a pattern mixture model was used. The only difference 
to Jump to Reference is that subjects who withdrew from the saxa-dapa group were assumed to 
respond as if they had been treated with the comparator for the entire trial, while subjects treated 
with the comparator were assumed to remain on their assigned treatment throughout the trial.  
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Tipping point analysis 
To further evaluate the robustness of the conclusions, a tipping point analysis of the approach 
assumed “copy reference” was performed. As described in the “copy reference” methodology 
above, in this analysis, subjects who withdrew from the saxa-dapa arm were assumed to have 
received a treatment inferior to the comparator. A ‘penalty’ was added to the endpoint HbA1c 
values that were imputed for the subjects who dropped out. The extent of ‘penalty’ was gradually 
increased to evaluate at which point saxa-dapa was no longer statistically significantly better 
than a comparator. This penalty value, also known as the tipping point, corresponded to a 
hypothetical degree of efficacy deterioration in withdrawn subjects needed to shift the treatment 
effect of saxa-dapa from being statistically significantly better than the comparator to a non-
statistically significant effect. 
 
MMRM analysis 
Similar to the sponsor, a longitudinal repeated measures analysis was used to estimate the change 
in HbA1c from baseline until week 24; the model included the categorical fixed effects of 
treatment, week, and treatment-by-week interaction as well as the continuous fixed covariates of 
baseline measurement and baseline measurement-by-week interaction. All analyses were 
performed using all data points obtained prior to and after the rescue/discontinuation. 
 

3.2.3 Patient Disposition, Demographic and Baseline Characteristics 
Demographics and baseline characteristics are presented in Table 3 and in  
Table 4. Overall, demographic characteristics were similar (Table 3). Most of the subjects were 
from North America (with exception of study mb102129).  Subjects from study CV18168 had 
slightly lower baseline HbA1c then subjects in all other studies. Baseline values were consistent 
across arms within each study. 
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5 SUMMARY AND CONCLUSIONS 
 
5.1 Statistical Issues  
 
Resolved issues: 

1. Substantial evidence of efficacy. In all Phase 3 studies, treatment with saxa-dapa 
combination resulted in larger HbA1c reduction at week 24 than saxa or dapa alone when 
given in combination with metformin. Primary analysis results were consistent between 
sponsor’s analyses and FDA analyses. Based on FDA analysis examining data obtained 
within the first 24 weeks from randomization, the HbA1c reduction in saxa-dapa arm was 
larger than is in dapa arm without addition of saxa (0.3%, CI (0.2, 0.5) in study 
CV181168 and 0.3% CI(0.1, 0.5) in study CV181169). Similarly, saxa-dapa presented a 
larger reduction in HbA1c when it was compared to saxa without addition of dapa (0.5%, 
CI (0.3, 0.7) in study CV181169 and 0.6%, CI (0.4, 0.8) in study MB102129).  
 

2. Handling of dropouts. The sponsor’s analysis did not take data of subjects who 
were rescued or dropped out prior to the end of the short-term efficacy period into 
account, thus evaluating only subjects who were able to tolerate the drug.  
 

3. Missing data. The amount of missing data ranged between 5 and 10% across all 
studies. Study CV181169 had the largest amount of missing data with the largest fraction 
of dropout subjects in the dapa arm. The lowest amount of missing data was among 
subjects in study CV181168  with the dapa arm having the lowest loss of subjects (3.7%). 
The largest fraction of subjects who discontinued the drug (retrieved dropout) was 
observed in study MB102129 (7.5%, most of those subjects were from saxa arm). 
 

Issues not resolved or only partially resolved in this submission: 
 

4. Subgroup analyses. The effects of saxa-dapa were similar across all subgroups. 
Only when data were examined by region, a comparison between the saxa-dapa and dapa 
arms showed that the effect went in the opposite direction, favoring dapa, in North 
America. (The reduction in the dapa arm was larger than in the dapa-saxa arm in study 
CV181169 0.03% CI (-0.26, 0.32), while in study CV181168, the outcomes for the dapa-
saxa arm showed the lower efficacy in North America than in any other region when 
compared to dapa. The causes for those outcomes cannot be explained. 
 

5.  
A)  Hierarchical testing for secondary endpoints. In studies where dapa was 

compared to dapa-saxa (studies CV181169 and CV181168), the results of change 
in PPG (the first endpoint that was pre-specified in the hierarchy) were not 
significant. Therefore the testing for the secondary endpoints was stopped after 
the first comparison in those studies. In contrast, both, PPG and FPG comparisons 
yielded favorable results for dapa-saxa when the combination was compared to 
saxa without dapa.  
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B) Longitudinal changes in FPG. Of note, the longitudinal changes in FPG had 
different patterns than changes in HbA1c, showing less difference in outcomes 
when treatment with dapa-saxa and dapa without the saxa component were 
compared (studies CV181168 and CV181169). That leads me to conclude that the 
effect of saxa-dapa on all glucose parameters is not uniform. This outcome could 
be a result of larger variability of FPG as a biomarker. 

 
 
5.2 Collective Evidence 
 
Substantial evidence of efficacy. In all Phase 3 studies, treatment with the saxa-dapa 
combination resulted in larger HbA1c reduction at week 24 than saxa or dapa alone when given 
in combination with metformin. Primary analysis results were consistent between sponsor’s 
analyses and FDA analyses. Based on FDA analysis examining data obtained within the first 24 
weeks from randomization, the HbA1c reduction in the saxa-dapa arm was larger than in the 
dapa arm without addition of saxa (0.3%, CI (0.2, 0.5) in study CV181168 and 0.3% CI(0.1, 0.5) 
in study CV181169). Similarly, saxa-dapa presented a larger reduction in HbA1c when it was 
compared to saxa without addition of dapa (0.5%, CI (0.3, 0.7) in study CV181169 and 0.6%, CI 
(0.4, 0.8) in study MB102129). 
 
The amount of missing data ranged between 5 and 10% across all studies. Missing data did not 
impact the results for the primary endpoint. 
 
In all three studies, subjects from North America showed a smaller HbA1c reduction among 
subjects treated with saxa-dapa than subjects on the same treatment who were from Europe or 
Latin America. There is no clear explanation for the causes of this outcome.  
 
5.3 Conclusions and Recommendations 

 
Based on collective efficacy evidence provided in all three submitted studies, treatment with 
saxa-dapa combination resulted in larger HbA1c reduction at week 24 than saxa or dapa alone 
when given on background of metformin. Therefore, I would recommend the approval of this 
fixed dose combination if the safety profile of this drug meets FDA’s requirements.  
 
 
5.4 Labeling Recommendations  
 
Update the text of section 14 of the label  
Instead, I would suggest providing the intent-to-treat (de facto) estimands, which consider the 
actual measurements of subjects regardless of adherence to treatment or use of subsequent 
therapy. A pattern-mixture imputation approach could be used to obtain those estimands. 
 
I recommend including information on dropout rates by treatment group. Also, I recommend 
including information on rates of retrieved dropouts. 

Reference ID: 4036707

(b) (4)







---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

ANNA E KETTERMANN
01/04/2017

MARK D ROTHMANN
01/05/2017
I concur

Reference ID: 4036707




