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The primary endpoint was a composite, the time to occurrence, up to the end of treatment plus 7 days, of:

 Death or a treatment emergent event with a fatal outcome within 4 weeks of study treatment 
discontinuation

 Atrial septostomy or hospitalization for septostomy
 Lung transplantation or hospitalization for treatment
 Initiation of i.v. or s.c. prostanoids or hospitalization for such initiation
 Other worsening of PAH, requiring all 3 of:

− ≥ 15% decrease in 6MWD (confirmed by 2 measurements on separate days)
− worsening of PAH (increased WHO FC or no change in people already FC IV; or 

worsened R CHF not responsive to oral diuretics
− need for new PAH Rx, including one of the oral or inhaled prostanoids, new oral PDE-5 

inhibitor, ERA after stopping study treatments, IV diuretics

All of the above were subjected to blinded adjudication, including whether a death was PAH-related. 
Results were similar, however, when investigator reported events were analyzed.

The results for patients with a primary morbidity or mortality endpoint, and the components of the 
primary endpoint (there were no atrial septestomias) are shown in the following table:

Placebo

N = 250
n (%)

Macitentan
3 mg 

N = 250
n (%)

Macitentan
10 mg

N = 242
n (%)

Any primary event

   Worsening PAH
   Death, any cause
   IV/SC Prostanoid
   Lung Tx

116 (46.4)
--------

93 (37.2)
17 (6.8)
6 (2.4)

0

95 (38.0)
p = 0.01

72 (28.8)
21 (8.4)
1 (0.4)
1 (0.4)

76 (31.4)
HR 0.55 (97.5 CI 0.39-0.76); p < 0.0001

59 (24.4)
16 (6.6)
1 (0.4)

0

The Kaplan-Meier curve for the results shows early separation of the 10 mg and placebo treatments with a 
persistent advantage over time. Median treatment durations were about 2 years.
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Kaplan-Meier Estimates of the Occurrence of Death due to PAH or Hospitalization for PAH in 
SERAPHIN

This finding appears important enough to include in labeling, although it is not surprising, given the effect 
on PAH worsening. There was a favorable trend on mortality in the overall study (not for the first event) 
but it did not reach statistical significance, perhaps because people doing badly were treated with various 
therapies, including macitentan. Deaths from all causes at the end of the study, after many patients were 
receiving open-label macitentan, were fairly similar in the placebo (18%) macitentan 3 mg (19%), and 
macitentan 10 mg (14%) groups.

There was also a persistent effect on 6MWD of about 20 meters.
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All in all, macitentan has more long-term controlled data than any previously approved PAH treatment. 
There was a clear and persistent effect on symptoms (worsening) and hospitalization for PAH.

III. Safety

Safety is extensively discussed in reviews by Drs. Gordon and Southworth. Like other endothelin receptor 
antagonists, macitentan is an animal teratogen and will have a REMS linking dispensing to mandatory 
monthly pregnancy testing and use of adequate contraception in women of childbearing potential, similar 
to programs for bosentan and ambrisentan.

Liver toxicity for bosentan is clear and appears reasonably well managed with monthly testing. 
Ambrisentan no longer (after reassuring post-marketing data) bears any liver monitoring instructions.
Labeling also cites a 34 patient rechallenge study in which patients with hepatotoxic responses to 
bosentan or another ERA (8 of whom had a rechallenge, all of them positive), in which only 1 had any 
hepatotoxic response at all (and it did not recur when the drug was given again.

In SERAPHIN and phase 2 studies, rates of AT and bilirubin elevations were as follows: (CDTL review)

Macitentan Placebo

3 mg
n = 311

10 mg
n = 423

1
n = 370

ALT/AST > 3 ULN
AST/ALT > 8 ULN

3.6%
1.4%

3.1%
1.4%

3.9%
0.6%

Total Bili > 2x ULN
AST/ALT > 3x and
TBil > 2x, any time

6.0%

1.7%

5.0%

1.3%

10.6%

1.4%
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In examining the 12 (2 placebo) cases in which there was both elevated AT (> 3x ULN) plus elevated 
bilirubin (to > 2x) ULN cases, Dr. Senior (review 8/15/13) found that all but one had alternative 
explanations (bilirubin elevated at baseline, right heart failure, acute viral hepatitis, respiration failure, 
pancreatic carcinoma). Even in the absence of “clean” cases of hepatotoxicity, however, exposure is 
relatively limited, so that the sponsor will be required to conduct a post-marketing registry to provide 
further assessment. There will be, however, no suggested liver monitoring.

Anemia was observed in 11% of patients on macitentan 10 mg vs 2% on placebo and mean Hg was 1 
g/dL lower on macitentan compared to placebo, a finding similar to other ERAs.

Like other ERAs, animal data suggest testicular toxicity, probably reversible, with effects on 
spermatogenesis and sperm quality. Although there are no macitentan human data, labeling will warn 
about this.

IV. Conclusion

Macitentan is an ERA that at a dose of 10 mg provides a sustained beneficial effect in delaying time to 
clinical worsening of PAH. It also lowered the rate of hospitalization for PAH. It will be delivered under a 
system that protects against fetal exposure (it is a teratogen like other ERA’s) and will have a post-
approval registry to examine possible hepatotoxicity. Although pre-marketing data do not clearly indicate 
hepatotoxicity, labeling will state that liver enzyme tests need to be obtained prior to macitentan initiation 
but it calls for repeat tests only if clinically indicated, i.e. not routinely.
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