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We all noted the increased mortality on selexipag in the GRIPHON study, but our 
concerns were assuaged by more nearly equal mortality when one included events after 
a non-fatal primary end point event. At the time, we were unaware of how many 
subjects on placebo transitioned to active drug for open-label follow-up after 
experiencing a non-fatal end point, as shown in the figure below. 

 
After much internal discussion with the signatory authority, we conclude that analyses 
of mortality after subjects crossover is complicated by unverifiable assumptions, so  the 
best estimate of the effect of selexipag on mortality comes from the analysis censoring 
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at the time of the first event (EOT+ 7 days). The K-M analysis of mortality so censored is 
shown below. 

 
Note that no difference between the groups appears until some 18 months. 

We next looked at causes of death and its relationship to PAH per adjudication, 
acknowledging that it is unreliable to classify further than “cardiovascular”. These data 
are shown in the table below. 

Table: Summary of Deaths in Study 302 Using the Efficacy Population 

 Event  Selexipag 
(N=574) 

Placebo 
(N=582) 

Risk 
Difference 

n % n % 
EOT+7 First MM event 

(event>16AUG2011) 
140 24% 212 36% -12.0% 

EOT+7 First Death event  
(event>16AUG2011) 

25 4.4% 16 2.7% 1.6% 

EOT+7 First MM event (inclusive) 155 27% 242 42% -14.6% 
EOT+7 First death event  (inclusive) 28 4.9% 18 3.1% 1.8% 

 Due to PAHa 16 2.8% 11 2.1% 0.7% 
EOT+7 All Deaths 46 8.0% 37 6.4% 1.7% 
 Due to PAHa 33 5.7% 27 4.6% 1.1% 
 Not due to PAHb 13 2.3% 10 1.7% 0.5% 
 Unexplained deathc 3 0.5% 1 0.2% 0.4% 
 CV deathd 3 0.5% 1 0.2% 0.4% 
 Sepsis 2 0.3% 0 0.0% 0.3% 
 Respiratory failure 2 0.3% 3 0.5% -0.2% 
 Othere 3 0.5% 5 0.9% -0.3% 
EOT+30 All Deaths 53 9.2% 43 7.4% 1.8% 
Study 
Closure 

All Deaths (excludes deaths from 
study -303) 

81 14.1% 59 10.1% 4.0% 
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 Study -303 (open label selexipag 
treatment) 

Selexipag/Selexipag 
(N=63) 

Placebo/Selexipag 
(N=155) 

 

Study 
Closure 

Deaths  19 30% 46 30% 0% 

Notes: aCEC-adjudication; ball other deaths were reported by investigator; c sudden death; dincludes MI, 
coronary occlusion/insuff;  eincludes hypovolemic shock, acute right ventricular failure, deep vein 
thrombosis, road traffic accident, renal failure acute, systemic sclerosis, subdural hematoma. 

Cross-reference: Table 11-2, Table 11-4, Table 12-7 
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Note that most deaths appear to be related to the underlying disease and that no 
obvious candidate emerges as a plausible explanation of a late toxicity of selexipag. 
Indeed, despite this being the largest PAH development program to date, there appear to 
be no adverse effects of selexipag other than ones attributable to its systemic 
vasodilatory properties. 

In contrast, the benefits of selexipag on other components of the primary end point are 
large, appear early, and appear to continue unabated throughout follow-up, as shown 
in the figures below. 
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We conclude that the nominally increased mortality on selexipag is likely to be a chance 
finding, because it appears late with no corresponding safety findings, and it does not 
appear to have some unique cause. 

We recognize that this chance-finding interpretation may be incorrect. If so, selexipag’s 
best-estimated effect on mortality is about 10 more events per thousand patient-years. 
The corresponding best-estimated effect on hospitalization is a reduction of about 48 
events per thousand patient-years and for other diseases progression it is a reduction of 
about 90 events per thousand patient-years. We conclude that selexipag’s benefit 
remains positive. 

We propose labeling that gives the decomposition of primary end point events only as 
first events and inclusion of time to event curves for hospitalizations for PAH, other 
disease progression events, and for death. Other than describing the censoring for these 
analyses, we propose no further interpretation. 
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2. Background 
Selexipag is an agonist at the prostacyclin PGI2 receptor, but it is not a prostacyclin analog. 
The only other orally available prostacyclin agonist is treprostinil. The design of the study 
supporting approval was subject of a Special Protocol Agreement.  

3. Product Quality 
There are no unresolved product quality issues. All tablet strengths have a 24- or 36-month 
stability recommendation. Facility inspections have been completed.  

No post-marketing commitments are sought.  

4. Nonclinical Pharmacology/Toxicology 
Reversible effects on retinal vessels prompted additional clinical work-up and a consultative 
review by Dr. Chambers; there does not appear to be any cause for concern clinically. 

The carcinogenicity assessment committee has not met. 

No post-marketing commitments are sought.  

5. Clinical Pharmacology  
Selexipag is mostly a pro-drug for ACT-333679. Plasma levels of selexipag are slightly less 
than proportional to dose. Conversion to the active metabolite is by ubiquitous CES-1. Further 
metabolism is by CYP 2C8, 3A4, and others, with products appearing in feces through biliary 
excretion.  

The half-life1 of the parent is pretty short, but the active 
metabolite is more reasonable for twice-daily dosing.  

 

                                                 
1 Figure 2, page 12 of the clinical pharmacology review. 
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Although death trends adversely in this analysis, the primary analysis included events within 7 
days of treatment. The total mortality up to study closure was 100 on selexipag vs. 105 on 
placebo, and cause-specific death trends lower on selexipag as well. I and the review team are 
reassured by these.  

Similar effects are seen among patients who, at baseline, were on an endothelin receptor 
antagonist, a phosphodiesterase type 5 inhibitor, both, or neither.  

Asians comprised about 20% of the population and accounted for about 20% of the events. 
The results in this population trend adversely, but the overall study treatment effect lies within 
the 99% CI for Asians. I do not think that much can be made of this. 

The effect of selexipag on 6MWD was a mean of 12 m, highly statistically significant, but 
miniscule, compared with other therapies, with baseline deficits, and with intra-subject 
variability in 6MWD. It was also somewhat attributable to imputation rules.  

. 

8. Safety 
The safety database exceeds ICH standards for a chronically administered drug; this has not 
been the case for all approved drugs for PAH.  

  

Figures 2 and 3 
from the clinical 
review show 
distribution of 
doses of 
selexipag by 
time during the 
titration and 
maintenance 
phases of 
GRIPHON. 

 
Overall, the safety database attests to tolerability issues—higher rate of withdrawal on 
selexipag than on placebo, failure of many subjects to titrate to the highest dose of 1600 
mcg—generally consistent with other vasodilators with respect to adverse events observed—
headache, nausea, flushing, etc., observed mostly in the first few months of treatment. Of note, 
it took about 8 weeks to get subjects onto the 1600-mcg dose, and that distribution of doses 
remained quite stable thereafter. 

There is a small, dose-dependent, but not progressive, decrease in hemoglobin on selexipag—
as there is for all PAH drugs.  

A few observations warrant attention during post-marketing surveillance. Cerebral ischemic 
events occurred in 6 subjects on selexipag (including 2 strokes) vs. 1 on placebo (stroke). 
There were 8 cases of hyperthyroidism on selexipag vs. none on placebo.  
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9. Advisory Committee Meeting   
Although selexipag was a new molecular entity, its approval raised no issues that would justify 
an Advisory Committee meeting, and none was held. 

10. Pediatrics 
Selexipag has orphan exclusivity; no pediatric obligations exist. 

11. Other Relevant Regulatory Issues 
Office of Scientific Investigations inspected three clinical sites (Prague, Shanghai, Santiago) 
and concluded that their data were fit for use. The review team had no concerns regarding the 
adequacy of financial disclosure information. The proprietary name UPTRAVI was deemed 
acceptable. 

12. Labeling 
There are no major labeling issues, but there are numerous small matters still in negotiation 
(after several iterations) and for which the signatory authority will need to decide. 

13. Postmarketing 
No REMS has been proposed. No PMR or PMC is necessary. 
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