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" TABLE 22.  Pulmonary hemorrhages

[ e i

g_pemnh{e) of patients.
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at any time by birth weight.- Number/total

IIT TBW - <700 ¢ S1350 ¢
Infasurf 27/570 (4.7) - [19/190°(10) - |8/36122y— OOy
Exosurf 28/556 (5) 18/210 (8.5) | 6/34 (17.6) | 4/309 (1.3) 3
pvalue — |.90 23 elar T ' -
*Fisher's two-tailed test -
—(5) Sé-\-lerity- of BPD - |
The severity of BPD was determined from the type of
respiratory support required at 28 days post-birth and 36
weeks PCA. There was no significant difference between
" “treatment groups in the distribution-of BPD/chronic lung
disease severity as related to the type or amount of oxygen
supplementation required at either 28 days or 36 weeks PCA
for either the ITT or TBW populations. Table 23 shows the
distribution of the respiratory support received per treatment
. group at 28 days, Table 24 presents the data at 36 weeks
-~ PCA. oo
TABLE 23. hespiratory Requirements at 28 da‘ys - Number (Percentage) of Patients - ITT and
TBW Populations ‘
' ITT Population TBW Population (700-1350 g)
(N=1126) - (N=403)
Parameter Infasurf Exosurf p-Value | Infasurf Exosurf p-Value
-(N=523) (N=488) Distributional| (N=168) (N=180) . Distributional
Ventllateq 74 (14.1) 84 (16.9) 0.37 §5 (32.7) 87 (31.7) 0.62
CPAP 21(40) 11(22) L] 188.9) 10 (5.6)
Hood Oxygen | 8 {1.5) 10 (2.0) 3 8 (3.0) 9 (5.0)
Nasal Cannula| 75(14.3) 71 (14.3) 39 (23.2) 40 (22.2)
Room Alr | 345(66.0) 321(64.5) 64(321) 64(35.6)
Unknown 0 (0.0) 1(0.2) 0 (0.0) .0 (0.0) .

Cross Reference: Data Listing 9 of Case Report Tabulations (NDA Section Xi)
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TABLE 24. ' Respiratory Rbéhire‘ﬁmeﬁg at 36 WQc;ks PCA - Number (Perce-ntage) of Patients
- ITT and TBW Populations S
_ TT.Population - -~ ---- -TBW Population (700-1350 g)
(N=1126) (N=403)
Pammetgr Infasurf Exosurf p-Value infasurf Exosurf p-Value
((N=521) = (N=493). . Distributional | .(N=466) . (N=177) Distributional

Ventilated 31 (6.0) 33 (6.7) 0.23 12(7.2) 14(7.9) -~ 0.24
CPAP 427 408 . |lT@2 2¢O
Hood Oxygen | 8(1.5). 9 (1.8) T ana). 64
Nasal Cannula | 91 (17.‘5)"" 88(17.8) ' © - 7" 7"1.62(31.3) 47 (26.6)
Room Alr  — 325(62.4) 327 (66.3) e 83 (56.0) 107 (60.5)
Unknown 0 (0.0) 3 (0.6) 0 (0.0) 1 (0.6)

Cross Reference: Data Llstmg 9 of Case’ Repon Tabulations (NDA SGctton ) 4}

D. Safety Results

(1)

Incidence and Severity of IVH

The incidence and severity of IVH was determined from
bram sonograms read by the radiologist at each study slte.

Bram sonograms were scheduled at 3-7 days and 4-8
weeks and read by the radiologist at each study site to
detect IVH and PVL. If no lesion was detected on ;
sonograms available, the patient was rreported as having
no [VH or PVL.

in the ITT population, significantly fewer (p=0.01) Infasurf-
treated patients developed IVH only (21.3%) than did
Exosurf-treated infants (28.0%); within the TBW
population, the two treatment groups were comparable. in
the ITT and TBW-populations, between treatment group
comparisons showed there were no significant between .
treatment group differences in the identification of PVL
only. The incidence of patients with both PVL and IVH,
within the ITT population, was significantly iess (p=0.04) in
the Exosurf treatment group (2%) than in the infasurf
treatment group (5%); within the TBW population, there
was no significant difference between the treatment
groups. When patients with IV, PVL, or both were
combined and analyzed, no significant between treatment
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- group differences were noted within the ITT or TBW
. populations. There'were no significant differences
T 'betwesn treahnent‘g‘roups in n the dnstributnon of IVH grades
R elther the T or TBW populahons o

" TABLE 25 presents the number (percentage) of infants in
each treatment group who developed IVH only, PVL only,
both PVL and IVH; IVH, PVL or both, and the dlstrlbutnon of

.....

 pirth’ wel_ght. e TR

‘__.-,..-_:..:..._ CaviirmiTTL LI T

Pk et P A NS Sl

TABLE 25. Incldence of IVH PVL. PVL lnd IVH Comblned lncldence. lnd Severity Grade of
’ {VH - as Determined at smdy Slbas Number (Por_'cantage) of Pahents lTT and

TBW Populations. - —-- - Y I
ITT Population TBW Population (700-1350 g)
- (N=1033) - | “(N=382)
Parameter infasurf  Exosurf p-Value| infasurf  -Exosurf p-Value
: (N=526)  (N=507) (N=184)  (N=198)
IVH only* 112(21.3) 142(28.0) 0.01' | 54(29.3) 72(364) 0.17°
PVLonly* | 14{27) . 11(22) 069 |  T(8)._.5(25 05 |
PVLandvi* | 25(48)._ 12(2.4): 0.4 13(71)--~~--s(40)--~----'o.zs~-----
PVL, IVH, orboth| 151(28.7) 165(32.5) = 0.17' 74 (40.2) "85 (42. 29) 064"
IVT-I , lnfasurgﬁf- . lnfasurf Exosurf
Grade * (N=136)t (N=154) " (N=67) (N=80)
| 62 (45.6) 80 (51.9) 26 (38.8) 34 (42.5)
1 24 (17.6) 29 (18.8) 12 (17.9) 16 (20.0) ’
m - 36(26.5) = 22(44.3) 21(313) | 14(17.5)
v .. | 14@103) 23149 | B9 . 16(20.0)
" Distributional ' —
" p-Value p = 0.07 p=0.21 -

. "Denominator is the number of infants with either an1VH or PVL determination

' Based on logistic regression mode!

* By readers at individual centers

| = Subependymal hemorrhage : -

il = intraventricular, no ascute ventricular dilatation

iIl = Intraventricular, with acute ventricular dilatation

fV = intraparenchymal

1 - One patient had no recorded IVH grade.

Cross Reference: Data Listing 13 and 14 of Case Report Tabulations (NDA Section XI)
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TABLE 26.' " Incidence ofIVH,PVL, and both Combined Incidence; and:-Severity of IVH-as. -
. Determined at Study Sites - Number (Percentage) of Patients -Birth Weight
Populations <700 g and > 1350 g
‘ Birth Weight Population: <700.g |. Birth Weight Population: > 1350 g
. TTTTTTT (N=58) - (N=583)
Parameter infasurf Exosurf p-Value Infasurf  Exosurf p-Value
(N=28) (N=30) ] (N=314) - (N=279)
IVH only* - 11(39.3) 17(56.7) . - 0.29' 47 (15.0) 63 (19.0) -- 0.20"
PVL only* 1(3.6) 1(33) 100 | €(18) "5(1.8) 100 -
PVL and IVH* 4(143) 3(10.0) 070 | 8(26) 1(0.4) 0.04
PVL, IVH, or both* 16(57.1) 21(70.0) _ 0.39° 61(194) 59(21.2) 0.58'
IVH _ | Infasurf Exosurf Infasurf Exosurf
Grade * (N=15) {N=20) (N=54)1 (N=54)
I 2(13.3) 6 (30.0) - 34 (63.0) 40 (74.1)
|| 3 {20.0) 4 (20.0) - 9 (36.7) 9 (16.7)
m 8 (53.3) 5 (25.0) 7 (33.0) 3 (5.6)
v 2(13.3) 5 (25.0) 4(7.4) 2(3.7)
Distributional
p-Value p=035 p=0.52

* Denominator is the number of infants with either an IVH or PVL determination
! Based on logistic regression model

* By readers at individual centes

i = Subependymal hemorrhage

11l = Intraventricular, with acute ventricular dilatation

fl = intraventricular, no acute ventricular dilatation

1+ One patient had no recorded IVH grade.
Cross Reference: Data Listing 13 and 14 of Case Report Tabulations (NDA Section Xi)

When comparing the two treatment groups in terms of poor

IV = Intraparenchymal

‘.

acute outcomes, l.e., patients with severe IVH (grades il and
V), PVYL or pafients who died, it was found that no statistical
significance was reached in any of the birth weight subsets.
Table 27 presents patients in the ITT and the TBW

populations with poor-acute outcomes, and those who
survived without PVL or severe [VH.

)
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- TABLE 27. Poor Acute Outcomes: -Patignts Who Died or Survived with PVL
: and/or Severe IVH - Number (Parcentago) of Patients - ITT and TBW
Populations - e
: ' ITT Population - - TBW Poputation (700 - 1350 9)
Severe IVH*, PVL {N=1126) -- b ey (N=403) .
andfor Death infasurff  Exosurf | -Infasurf--- . ‘Exosurf | -
= (N=570) (N=556) | - :f-a(mso):-:- (N=213) Sl BN
- Died, or Survived with T BB
PVL and/or Severe IVH| 109 (19.1) 113 (20.3) " §6 (29.5) 69 (32 4) -
Survived without PVL e e
or Severe IVH 461 (80.9) 443’(79 7) 434 (_7025)' SR V7 (67.6)
- Distributional e
) p-Value p=0S8' |77 T ' p=059

* Severe IVH is defined as grade lll or IV on study site avaluation.
i Based on logistic regressionmadel. .. ... .
Cross Reference: Data Listing 7, 13 and 14 of Case Report Tabulations_(NDA Sechon XI) .

,_(_ - Reviewer's note: The Infasurf group again had statistically significantly more cases
N of PVL and IVH in the ITT than the Exosurf group. In this trial, however, Exosurf
_ had statistically significantly (p=0.01) more IVH cases than the Infasurf treatment
T group. For those sonograms centra.“y read at the coorcl;natxng study center, the
analysxs yleldetl about the same .rem]ts as when n.na.lyze& at the study sites except that
significantly fewer Exosurf-treated patients than Infasurf-treated patients were
identified with IVH, PVL, or both within the ITT population (Infasurf 40.9%,
Exosurf 33.3%; p=0.03) and the TBW population (Infasurf 41.7%, Exosurf 30.4%;
p=0.01). The data was then analyzed in terms of poor outcome, i.e., patients who
died or were alive but with severe IVH (grades III or IV) or PVL. Regardless of where
the determinations were made, within both the ITT and TBW. populations, there was
: no significhnt difference between treatment groups in the distribution of those
— patients with poor outcomes (those who died, or survived but had PVL and/or severe
IVH), and those with positive outcomes (i.e., who survived without PVL or severe
IVH). _ i [ -

- . ' (2) Complications of Prematurity
The complications of prematurity included: retinopathy of
, prematurity (ROP), posthemorrhagic hydrocephalus (PHHC),
( , o necrotizing enterocolitis (NEC), and patent ductus ‘
. ’ arteriosus (PDA). For all complications evaluated, the
- between treatment group comparisons show the incidences
" to be similar in the Infasurf-treated and Exosurf-treated
infants.
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(3) Adverse Events BT

-——a P

If any of the following occurred in association with
surfactant administration they were recorded as adverse

, events. -
Bradycardia Sustained decrease in heart rate < 100
’durlng surfactant administration, air leak,
_ _ ..or loss of the endotracheal tube requiring
intervention (e.g., increased peak
inspiratory pressure or intermittent
- mandatory ventilation, increased fraction
= of inspired oxygen , thoracentesis, or
oz reintubation).
= |
¢ Airway Clinical diagnosis; must require and
( . = - ~obstruction respond to intervention (increased peak
\ e o inspiratory pressure, suctioning, or
< : reintubation).
Reflux - “Surfactant reflux through the mouth or
~ nares after delivery of surfactant through
the endotracheal tube.
Cyanosis - Onset or increase in cyanosis during

surfactant administration that requires
intervention (as under bradycardia).

- o ' _ The between treatment group comparisons showed more
: ‘ adverse events associated with Infasurf administration than

with Exosurf. Among all ‘patients, 72% of Infasurf-treated
neonates (411 of 570) and 64% of Exosurf-treated neonates
(358 of 556) experienced at ieast one complication (p=0.006)

- : ' durmg firstor secand dose of therapy

_ TABLE 28 presents the incidence of adverse events
. reported over the course of treatment for patients in both
( treatment groups in the ITT and TBW populations.
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k\ TABLE és. Total Adverse Events - Number (Percmnuge) of Patnents ITT and TBW
. Populations- -~ - .
) n'r Population = - - TBW Population (700- -1350 g) .
Parameter CqN=t126) T © T (N=403)
infasurf Exosurf  p-Value {nfasurf Exosurf p-Value
(N=570) ~ (N=556) C(N=180)  (N=213)
Bradycardia - | 131{23.0) - 66(10.1)...-<0.001( 53(27.8)  29(13.6) _. <0.001
N Airway | 145 25.4) 64 (115) <0, 001) 62(274)  22(10 3) <0.001
Obstruction Co DTS SO0 TN KB A e im IR wyirm g
Reflux 120 (21.1) 101'(13.2) c023 | 42 (221) 30(141) 004
Cyanosis 332(58.3) 280(50.4) .0.008 | 113 (9. s')""'wz (479) 002
- . Reintubation | 13 (2.3) 2(04) 0007 - "3(1.5) ... :1(0.5) 0.35
Manual 58(10.2) 23(4.1)  <0.001] 21(11.1) 7(3.3) 0.003
Ventitation o T —— )
Any - 411(724) 358(64.4) 0.006 | 140(73.7) 134 (62.9) 0.03

Cross Reference: Data Listing 15 of Case Report Tat!}_::!:a_'ifons (NDA Section XI)

Reviewer's note: There is an increase in AE's with the administration of Infasurf.

- The sponsor c]au-ns that the statxstlca]]y ngmﬁcant increase in adverse events dunng
the a&mmxstrahon of the second close, not seen clunng the administration of the first
dose (data not presented bere), is l:ecause of the lower levels of FiO2 that the infants
on Infasurf were receiving at the time of tlxe second J.ose The sponsor attempte& to
explain this phenomenon for various variables like FiO2, MAP, etc. to demonstrate

an association between some ventl]atory va.nal:les and the occurrence of the adverse *.
events. The model fit is "
FiO2 = Treatxnent + Bra&ycarclia + Treatment x Bra&lycarrlia

. The stahshcal mocle] used Ly the sponsor failed to demonstrate such a relahonslup
consistently in the treatment trial. In addition, the validity of the model is
questxonal)le since Lradyca.r«lm cyanosis, aml‘hu-way obstruction are outcomes of the
stu&y and not predictors.

10; Summary

In the Treatment Trial, 570 premature infants were treated for RDS with
Infasurf and 556 premature infants were treated with Exosurf.
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infants in the Exosurf group were slightly lighter than infants
__randomized to receive Infasurf (1564 g vs. 1648 g; p=0.04) and had a
slightly younger gestational age.(30.6 weeks vs. 31.0 weeks; p=0.02). The
_—‘—‘cﬂrm:af stgmﬁcme'mrdtﬁwammmned specially
) the difference in gesta‘bonal age. 7 , ,
Obstetncal demographncs between treatment groups were, in general
" similar. i -

J— - LtETION

X —Most infants in both treatment groups presented for surfactant therapy
"7 'with moderate RDS, i.e., 57% of the infants randomized to receive
~'——-lnfasurhndJ.':é':"A;—caf—th'.e—mfaﬂts—remdcwmzed—w-recewe Exosurf.-The
- -overall distribution of RDS severity at entry was similar-between both
treatment groups (p-o .85).

. ——— —— - P

. __Results that Support the Approval of Infasurf, L

) Infasurf showed a statistically significant-superiority over Exosurf on
the primary efficacy endpoint, air leaks. Pneumothorax and pulmonary
interstitial emphysema, when assessed individually, were also
documented in statistically significantly fewer infasurf-treated infants
than Exosurf-treated infants.

There was a tendency of improved survival to discharge: in the Infasurf-
treated group than in the Exosurf-treated group (p=0.07).. The 95% -
confidence intervals of the difference between Infasurf and Exosurf-on: -
total neonatal mortality, (-0.069, 0:003) indicate with high confidence that
Infasurf can be as much as 7% better or as much as 0.3% worse than
Exosurf on this endpoint. :

The Infasurf group was statistically significantly worse in the incidence
of PVL and IVH combined in the ITT population than the Exosurf group.
When:the two treatment groups were compared in terms of having poor

- - prognosis (those patients who died or had PVL or severe IVH) vs. good

: prognosis (patients who survived without PVL or severe IVH), Infasurf

showed comparable results). Infasarfalso showed a statistically
significant increase in adverse,events, i.e., bradycardia, cyanosis, and
endotracheal obstruction, dunng its admlmstratxon, as seen in the

- - prophylaxis trial.

Other Results

Infasurf and Exosurf were comparable in total mortality as discussed

above; total respiratory mortality (95% CI of the difference are -0.053,
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0 0038 as assngned by the study sutes and -0.042, 0.094 by the

- committae);—-RDS related mortality.{85%Cl =-0.039, 0.008 study sites,

. <0.024,0.022 committee) and incidence of BPD. Infasurf did not seem to

1.

increase in this study the incidence of the most common complications

of prematurity (PDA, ROP, PHHC, and NEC) or pulmonary hemorrhage,

.seen in both treatment groups.

Dlscusswn and Conclusuons
The SCT-T trial showed that Infasurf was more effective than Exosurf in
the treatment of RDS in-premature infants by reducing more pulmonary
air leaks as complications of RDS in premature infants, and by showing
a comparabﬂe effect on total neonatal mortality, total respiratory
mortality and mortality due to RDS, clinically relevant parameters on
which Exosurf consistently demonstrated its superiority to placebo in its
pivotal studies. Infasurf and Exosurf had similar incidence of BPD. This
finding-agrees with other trials published in the literature, where
surfactants in general have not consistently made an impact in the
incidence of BPD.

Due to the nature of the disease studied, the safety profile includes the
parameters discussed above (total mortality, mortality by cause, and air
ieaks). Besides these major variables, on which Infasurf demonstrated
to have lower/comparable incidence when compared to Exosurf,
Infasurf did show an increased incidence on two parameters: 1)
intracranial hemorrhages, also found in the prophylaxis study, and as
discussed before, the phenomenon will be further discussed with the
Advisory Committee panel to determine its implication in the overali
safety of the drug; and 2) AE's (bradycardia, cyanosis, airway
obstruction, reintubation and manual ventilation) with the administration
of Infasurf. The reason for the increase in the incidence of these adverse
events during the administration of Infasurf is not clear, but these

H

~ findings were consistently present in all the controlled trials. Even

though the AE's were reported as transient and with no further
consequences to the patients after their resolution, they should be
properly addressed in the label.

APPEARS THIS WAY
- ON ORIGINAL
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1.

2.

3.

5.

Comparison of Natural -Surfactants In the Prevention (CNS-P) and Treatment
(CNS-T) of Resplratory Dlstress'Syndrome

Pnnclpal Inveshgator Barry.T. BIoo;ﬁ —MD Umversity of Kansas -
’ WiChlta R R
Objective: Compare-lpfasurf:to:Swrvanta--_(aeractant),-in -

efficacy and-safety for prophylaxis-and treatment of
‘RDS in-Premature,infants.. .

ande T e

Study Design: - A multlcenter, prospecitlve. randomtzed masked,
- multidose, active treatment concurrent control
(Survanta) study with two arms: prophylaxis for

- " RDS and treatment @f RDS.” 7
Study_s_lze— ) mérophylaxis: infasurf = 227; ‘ o
Survanta = 236

Treatment: infasurf = 329;
Survanta = 333
lncluswn Criteria:
Pmphylax's_,_'_mhom.. SRS AN o S A A A e ——e
<30 weeks gestation, )

<1250 grams birth weight,

without major anomaly,
without congenital sepsis.

Treatment:  X-ray diagnosis of RDS,
S o gl A PO £0.22,
' <2000 grams birth weight,
< 48 hours of age, ,
without congenital sepsis.

Dosage: Survanta 4 mllka of 25 mg/ml suspension
infasurf 4 ml/kg of 25 mg/ml suspension.”

Reviewer's note: Infasurf had 25 mg/ml! of phospholxpuls the proposed
concentration for marketing is 35 mg/ml.
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7. Administration: _ Both drugs were administered following the
777 instructions in the package insert for Survanta:
through a 5§ French feeding tube inserted in the
endotracheal tube. The_total dose was given in
four aliquots with the patient in 4 different
positions. Repeat doses were administered
before 96 hours of age, when more than 6 hours
- _had elapsed since the previous dose and the
.. _ _patient was_on >30% oxygen for RDS with a
APPEARS THIS WAY Pa0, <80, or had an a/A PO, <0.33. A maximum
ON ORIGINAL of 4 doses was required in the protocol. If there
- -~ was-stilbon-going:respiratary-disease after-four
doses, the patient's physician could-administer .-
additional dose(s) of the study surfactant or
cross over the patient to the other surfactant.

8. Efficacy Endpoints: - A. | Intact éé_rdiobulmdnary survival

B. incidence of RDS (Prophylaxis arm
only)---- '

C. Severity of RDS: as measured by
. -need for retreatment, respiratory
support requirements and
_ incidence of pulmonary
—- ‘ complications of RDS.

Reviewer's note: The endpoints in dle protocol were #ot ipec:.f:e& as primary or
secondary. Intact cardiopulmonary survival was retrospectively defined as
primary. . . e E e

9. Safety Endpoints: A. incidence of serious complications ™ -—
) of prematurity _
B. ° Adverse events atdosing -
S C. Unexpected adverse events

~ 10. Statistical Analysis: y ' T
Study Size _CNS-P -A study with 80% power and an alpha
error of .05 to show that infasurf reduced
. the Survanta rate of two or more doses by
15% or more (Survanta’ s two dose rate =
60%) required a total of 372 evaluable
patients. ‘
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/ — — . - e -

\ ' ’ " GNST It was originally calculated that a study
: - o T with 80% power and a 5% false positive
rate to show that infasurf reduced the 64%
o o Survanta rate of three or more doses to
T T '46% or less would require 320 evaluable
- patients. However early in the study it
was observed that the overall expected
APPEARS THIS WAY : - rate of three or more doses-had been
- QW————-—- M———ovomumatod,-so-a new-study size was
calculated with the same power and
sensitivity and the assumption that the
" Infasurf rate would be 3/4 ths or less of
~ the Survanta rate when the Survanta rate
—- - was56%. A new study size of 600
. o ‘evaluable patients was determined.

Rewe.werk note: The slibﬁ;c;;&ialt-lot un])lmd the treatment groups when t}xey ‘
did the reestnmahon of the sa.mp]e sxze No mtenm ana]ysxs “Was performe
either.

11. Results

{n the prophylaxis trial, 227 patients were randomized to receive
infasurf, ard 236 patients to receive Survanta. [n each treatment
-group, 3 patients never received surfactant treatment. This left the
intent-to-treat (ITT) population with 224 subjects in the Infasurf
group, and 233 subjects in the Survanta group.

in the treatment arm, 331 and 334 patients were randomized to
receive Infasurf and Survanta respectively. Two patients in the
: ~4nfasurf group and 1 patient in the Survanta group were never
_ : treated. Therefore, the ITT population consisted of 329 and 333
' ' patients in the infasurf and Survanh groups, respecﬁvely

mmmmammmmmmm
Prospectively, the protocol identified certain congenital anomalies
_ _ which would prevent invitation to enroll, if present. The Data
) Monitoring and Advisory Committee (DM&AC) decided on a case-
by-case basis to include or exclude patients whose anomalies were
( . only diagnosed after randomization. The DM&AC decided that all
patients randomized with congenital anomalies or pre-existing
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conditions which would have excluded them if known before

— - --randomization should-all be éxcluded and not reviewed

individually. In addition, infants accidentally enrolled who

R —_exceeded the weight limitation, outborn infants wrongly enrolled in
- - - -the prophylaxis trial and "major” protocol deviations were
proposed to be excluded from the primary analysis by the Study
Chairman, and that decision was approved by the DM&AC "Major”
protocol deviations were:— _

® Fallure to give dose #1 in CNS-P at birth; in CNS-T within 12
hours of qualifying.
° Failure to give dose #2 withnn 8 hours of bemg indicated in
- e et Both-CNS-P-and-CNST— =%

~e " Failure to give indicated dose #3 in CNS-T
e  Retreated by error with wrong drug
- e ——Retreated without meeting- Flez-cntena e

“Includes patients within the evaluable population with a birth
weight of 600 - 1250 grams. This subset was extracted post hoc
from the data base to provide a subset that parallels the patient
population profile of the ongmal Survanta placebo controlled
treatment trial.

Reviewer’s note: The distribution of and the causes for the exclusion of patients
‘from the randomized and treated population (ITT) is shown in TABLE 1. It is
unknown whether these patients were excluded ; in an nnlwhn&e& manner or after
an initial ana]ysu; of the data had been done. In a.tm.xhon, the protocol did not
specify some of the criteria that were later used as basis for exclusion of
patients, i.e., the maximum peno&aﬂowe& to administer the initial dose after
qualifying, or a repeat dose (after the required 6 hours post last &ose of

t) once it was indicated.

;
’ .

APPEARS THS WAY
ON ORIGINAL
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e

TABLE 1. Patients excluded from the m"pc:p\jaho;ﬁlay.arm and treatme;t dmi Number of ‘patients.

Prophylaxis arm Treatment arm
Exclusions . “ioz=iii|-Infasad | -Burvanta *pevalue | Infasurf _Survanta p-value
(N=224) (N=233) | ™N=329) (N=333)

Outborn Infantfnot eligible 10 3 0 3

~ | Bisth weight above critesion’ | -5 12— 3 0

- | Congenital anomaly -2 l 3 2 3 1
Hydrops _ 0 1 1 1
Congenital sepsis 14 10 10 15

" | Major protocol deviations 12 11 9 8
Evaluable population 1 180 194 0.09° | 303 305 0.322
'>1250 grams for the Prophylaxis arm, and > 2000 grams for the Treatment arm.

2Di_s_t:ri_h_i.t_l:i¢m p-value.

A. Demographics

. Patients in the Prophylaxis arm showed a statistically -
- significant increase in mean birth weight in favor of Infasurf

significant differences’ inthe demographics of both
treatment groups in the ITT or in the evaluable population.
TABLES 2 and 3 show the demographic characteristics of
the prophylaxis and the treatment trials respectively.

APPEARS THIS WAY
ON ORIGINAL’ --

— Tin thé'evaluable population {(p=0.04). This difference was not
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TABLE2. Demographic characteristics. Prophylaxis Arm
_ TREATED POPULATION EVALUABLE PDPULATION! EVALUABLE TBW POPULATION
DEMOGRAPHIC £1250 grams’ - 600-1250 grams
VARIABLES infasurf Survanta infasurf Survanta - - T-|=intasurf Survanta
(N=224) (Ns233) pvalue (N=180) (N=184) p-alue| (No158) (N=172) p-value
Birth Weight (g 266 878 073...| 891---845. .-004 .| 941 889 -0.01
£23 3 238 t221 2205 2186 $174
Gestationa! Age (wks)'|- 263 263 098 .. | 264° 264 o 268 26%° 0.28
£ 1.8 2 18 : ti.l 247 217 216 o
Sex, Males S117(62) 113(49) 046 | 95(83) oo(u)‘__ 026 |esisey o781 0.32
Race, White 103(48) 101(43) 0.57. . az(ce) 78(40) 0.35 72(46)  67(39). 0.26
Singleton Births 176(79) 195(84) 0.19 _ |142(79) 164(85)- - - 0.18 .- - 23(78)- 143(83) 0.27 .
SGA* 20(13) _ 23(10) _ 0.31 21(12) _20(10) 0.74 13(8)  13(8) 0.84
* All quantitative values givon s mean $ Standard Deviation
* SGA is small for gestational age, less than the 10th percentile by convomion
Cross Reference: Data Listings 2, 3 in Appendix
TABLE 3.  Demographic characteristics. Treatment Arm.
TREATED POPULATION EVALUABLE POPULATION} EVALUABLE TBW POPULATION
DEMOGRAPHIC infasurf Survanta infasurf Survanta infasurf Survanta
VARIABLES {N©=329) (N=333) p-value (N=303) (N=305) p-value] (N=251) (N=260) p-value
Birth Weight () 1,171 1,485 0.86 1,162 1,166 0.92 1,130 14115 0.61
t 414 2 402 | te08 240t £320 2323
Gestational Age (wksy'|- - 28.3 282 0.68 283 282 0.80 28.2 280 0.56
_ % 30 = 28 228 229 26 226
Sex, Males 189(57) 191(57) 1.00 173(57) 176(58) 0.94 46(58) 145(56) 0.66
Race, White 165(50) 159{48) 0.69 154(51) 145(48) 0.47 18(47) 120(48) 0.86
Singleton Births 247(75) 257(77) 0.68 225(74) 238(76) 0.30 85(74) 198(77) 048
SGA® 39{(12)  36(11) _ 0.57 37(12) 32(40) 0.89 31(42)  27(10) _ 0.79

° All quantitative values given as mean 2 Standard Deviation -
* SGA Is small for gestational age, less than the 10th percentile by convention.
Cross Reference: Dats Lbﬂn_gs 18, 16 in Appendix

Reviewer's noie In the Prophylaxis arm there were no statistically significant

differences between the surfactant groups in regard to prenatal steroid f:]:erapy,
endogenous surfactant detected in amniotic fluid and APGAR scores at 1 and 5
minutes in the [TT and the evaluable populatxons In the Treatment arm, more
Infasurf patients received “any” steroids prenatally in the ITT population, this

difference was not statistically significant in the evaluable population: (Even when any

prenatal steroid may decrease the incidence a.nJ, the severity of RDS, both surfactant
groups presented similar degree of RDS seventy at randomization). Reference Data
listings 2, 3 in Appen&lx.
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" YABLE 4.

: Efﬂcac:y -Outcome&

(1) Intact Cardhopulmonary (CP) Suwuval

Page 83

This outcome is the number of enrolled patlents who
survived to 28 days or 36 weeks post-conceptional age
without chronic lung disease. .

= There was no statistically significant difference in the intact

CP Survival between the two surfactant groups, in either arm
in the ITT and the avaluable population. TABLE 4 shows
intact CP survival in the ITT, esvaluable and svaluable TBW
populations in the Prophylaxis arm. TABLE § shows same

analysis in the Treatment arm. .

intact Cardiopulmonary. Survival. Prophylaxis arm. Number (percentage) of patients.
INTACT.C-P - ITT POPULATION EVALUABLE POPULATION EVALUABLE TBW POPULATION
SURVIVAL Infasurf Survanta p- Infagurf Survanta p- infasurf  Survanta p-
- (N=224) {N=233) wvalue {N=180) {N=194) volue {N=158)  (N=172) value
Alive at 28 days, FIO, 114(51) 138(59) 0.08 96(53) 116(60) 0.21 93(58) 114(66) 0.17
£30%
( Alive at 36 wks PCA, 140(63) 157(67) 0.28 120(67) 1.34(69) 0.66 114{72) 128(74) 0.71
) no 0, .

‘References: data listings 5, 6 in Appendix.

(N=329) (N=333) value

{(N=303) (N=305)

value

TABLE 5. Intact CP survivai in the Treatment arm. Number {percentage) of patients.
. INTACT C-P ~ ITT POPULATION EVALUABLE POPULATION EVALUABLE TBW POPULATION
SURVIVAL infasurf Survanta pP- infasurf- Survanta p- Infasurf Survanta p-

(N=251) (N=260) value

Alive at 2B days, FI0, 221(67) 206(62) 0.17 208(69) 1980(62) 0.11 176(70) 159(61) 0.&4
<30%
Alive at 36 wks PCA, 206(63) 199(60) 047 142(63) 181(59) 0.32 163(65) 152(58) 0.15
no 0,

- References: data listings 1[ 19n Appendix.

Reviewer's note:

In the ITT population of the Prophylaxis arm, intact CP survival showed a

trend favoring Survanta at 28 days (p=.08). The difference was less obvious at 36 weeks
PCA. See reviewer's comments on mortality below. In the ITT population of the Treatment

arm there was no statistically significant difference between both surfactant groups.
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e __.__(2)__.~Monahty Do T

All deaths that occurrad during the hospml stay were
__inciuded. e .

Deaths were separated into respiratory and non-respiratory.
RDS, chronic lung disease and direct complications of these
diseases were the causes of death categorized as respiratory.

_ ~  All deaths that were-not categonzed as respiratory were
- . ‘ reported as non-respiratory. :

in the Prophylaxis trial, in the ITT population, total mortality
and respiratory deaths were statistically significantly lower in
the Survanta treated population than in the Infasurf treated
population (11% versus 18%, p=0.03 and 4% vs 11%, p=0.005,
respectively). - In the evaluable population, total deaths was
numerically higher in the infasurf-group than in Survanta
group (Infasurf 14%, Survanta 8%, p=0.07), and respiratory
deaths was statistically significantly higher in the Infasurf
group than in the Survanta group (9% vs 4%, p=0.03). In the
evaluable TBW Population, (which includes infants from 600
to 1250 grams of birth weight only), total and respiratory
_ mortality were similar (12/158 [8%)] vs 11/172 [6%)], p=0.67;
- and 9/158 [6%] vs 5/172 [3%), p=0.21, in Infasurf and Survanta
- respectively). TABLE 6 shows the cause of death (respiratory
or non-respiratory) in the Prophy[laxls arm.

TABLE 6. Mortality by cause in the Prophylaxis arm. Number (Percentage) of patients.
ITT POPULATION EVALUABLE POPULATION EVALUABLE TBW POPULATION
PARAMETER Infasurt Survanta p- infasurf | Survanta p- infasurf Survanta .8
(N-224) - (N=233) value | (N=180) | (N=194) value (N=158) (N=172) value
‘Yotal Deaths 4(18) ,_is (11) 0.03 26 (14) 16(8) 0.07 12 (8) 1148) 0.67
Resp. Desths 4(11) X)) 0.005 A7 (9) 7(4) - 0.03 8 (6) 6 (3) o1
_MHon Respiratory | - 186(7) 16 () 0.91 0 (5) 0 (5) 1.00 3 (2) 6 (3) 0.38
_Deaths : =

[

in the Treatment arm, there were no statistically significant
_ differences in total deaths, respiratory deaths, or non-
- . respiratory deaths, between Infasurf and Survanta in the ITT
- and evaluable patients. TABLE 7 shows mortality by cause in
the [TT, the evaluable and the evaluable TBW populations.
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;'ABLE 7. Monalit!gy cause.in the Treatment Arm. Number (Percentage) of patients.
RN 13 § POPULA'I"ION ' EVALUABl:E POPULATION EVALUABLE TBW
— POPULATION
infasurf |. Survanta 1 * infasurf Summa P infasurf Survanta p-value
PARAMETER (ve229) | Ne333) . | welue: g (=303). f - (NeB08): | - valus | (N=251) - (N=250)
Total Deaths 63(19). 58(17) 0.62 65(18) 83(17) - 0.83 | - 39(46) 44(17) 0.72
"Resp. Deaths 44(13) 42(13) 0.79 39(13) 40(13) 1.00 -26(10) 33(13) -0.41
Non o I RN P
Respiratory 19(6) -| 16(5) 0.59 16(5) | -13(4) 0.57 13(5) _ - 11(4) 0.61
+ - Deaths i -

o Revnewers note: Tlxe J;Herence seen in the incidence o{ mortalxty between the

surfactant groups, in the propl:lylans trial; was claimed to be due to an
unexpectedly low mortality in the infants with birth weight <600 grams in the
Survanta group (survival of 74%). A panel of 5 neonatologists, gathered by the
sponsor to analyze this issue, was not able to explain the increased survival found
in patients weighing less than 600 grams at birth on the Survanta population
(not seen in other studies with similar population). This subset consisted of 30
patients in the Infasurf and 23 patients in the Survanta group. TABLE 8 shows
the cause of death in patients <600 grams, as presented by the sponsor. The
sponsor claims that in the Survanta group of infants of <600 grams less infants
died of non-respiratory and late respiratory causes than in the Infasurf group.
Those causes were said to be less lilaely to be influenced Ly surfactant activity.
However, the differ<nces claimed Ly the sponsor did not reach statistical
significance. In addition, when comparing the percentage of cases of respiratory
deaths in the > 600) grams between both treatment groups, we find that the
Infasurf-treatment group had more than twice the number of deaths observed in
the Survanta group. The same is true when comparing the percentage of infants
who were < 600 grams dying of respiratory causes. Survanta patients had less

respiratory and non-respiratory Jeat}zs as well as total deaths. However, in a
post hoc a.na]ysxs, when total mortallty in the ITT populatxon was a.na]yze&

excluding those infants <600 grams at birth (TABLE 9), the results in both
treatment groups were comparable (p=0.61; 95% CI = -7.6, 4.1).
It is possible that the <600 grams subset was skewed for unknown reasons,

" unrelated to surfactant therapy, and it drove the whole data to yield a statistically

significant difference in mortality in favot of Survanta, difference which could
be not a true one. On the other hand, by eliminating the subjects <600 grams,
the a.na.]ysis of the ITT population may have lost the power to _clemonstrate a
true, statistically significant difference. Nevertheless, we should emphasize that
the most important analysis in this review is the “all patients ITT" analysis.
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(\ TABLE 8. Mortalxty by cause. ITT, Prgphylm: population <600 giams. Number (percentage) of patients.
" -9 "TINFASURF |  SURVANTA p-value’
. (N=30)_ - (N=23) -
Early respiratory death, s4 days old 4 (13%) [ 2 (9%) 69
Late respiratory deaths, >4 days old - 5 (17%) 1 (¢%) - 22
Non-respiratory deaths 10 (33%) ' 3 (13%) 11
Total deaths <600 grams . ... . .| . 19(63%) - . 6 (26%) 012
_Fisher's two-tailed test . =T . -
TABLE 9. Mo:taluyh cause. ITT, Prophvlaxis popuIahoan)OO grams. Number (percentage) of patients.
- : - - INFASURF (N=194) | SURVANTA (N=210) P-Value'
' Respiratory deaths : 13 (8%) ) 6 (3%) ' .10
Non-respiratory deaths - 8% ' 13 (6%) 38
Total deaths >600 grams 21 (11%) 19 (9%) 62

Fisher's two-tailed test

(3) Chronic Lung Disease

N ~ The definition of chronic lung disease was an oxygen
requirement of >230% at 28 days of age or any supplemental
oxygen dependence at 36 weeks post conceptional age, or 4
weeks of age, whichever was latest.

The patients recruited into the treatment study whose ;.
gestational age was™32 weeks of age or more were evaluated
for chronic iung disease at 4 weeks of age under both
definitions.

- - - ———22% There.were no statistically significant differences in the
' -~ incidence of chronic lung disease at 28 days and at 36 weeks
PCA in the ITT and the evaluable population, in the
Prophylaxis arm. In"the treatment trial there was a
statistically significant difference in favor of Infasurf at 28
T : days but not at 36 weeks PCA.
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R -~’~'°FABEES&Ib§nd-H-show the distribution of patients with
‘ chronic lung disease at 28 days and 36 weeks PCA in the
prophylaxis @nd the treatment arms respectively.

TABLE 10. Chronic Lung Disease. Prophylaxis Arm.

. TREATED POPULATION EVALUABLE POPULATION
VARIABLE == infasurf Survanta p- infasurf Survanta p-
s e e - (NS224)—(NB233)  --—— | —(N=180)—(N=184) - value |-
= T o value T &
On any 0, at 28 days 107(48) 428(55) 0.16 85(47) 411(57) 0.06
On > 30% 0, at 28 days 84(38) = 80(34) 0.50 67(37) 70(36)  0.83
On ventilator at 28 days 83(37) 96(41) 038 66(36) 84(43) 0.21
BPD at 28 days®* — " 84/216  89/214:.::0082- .| :64/172.::78/175 0.19
(39) (42) 37) (45)
On 0, at 36 wks PCA - 49/189  80/217  _0.74 - | 36/156, 50/184 = 045 -
, (26) (28) | (@) (21
Home on oxygen 20/206 28/223 0.36 ' | "19/166 24/185 0.75
' (10) {13) _ (1) (@13)

* BPD is positive X-ray after day 27 and on O2 at day 28.
Cross Reference: Data Listings 5, 6 in Appendix

TABLE 11. __ Chronic Lung Disease. Number (percentage) patients. Treatment Arm

. TREATED POPULATION ~~ | "EVALUABLE POPULATION
VARIABLE - Infagsurf Survanta- p- - -| infasurf Survanta p-
(N=328) (N=333) value {N=303) (N=305) value
Chronic Lung Disease -
On any 0, at 28 days 118(36) 130(39) 0.42 109(36) 117(38) 0.61
On > 30% 0, at 28 days £§9(18) 82(25) 0.04 54(18) 74(24) 0.06
On ventilator at 28 - 49(15) 62(19) 0.21 46(15) 64(18) 044
days -
BPD at 28 days* " 76315 81310 0.58 T2/29% 731285 0.85
. ‘ (24) (26) (25) (26) i
On 0,at 36 wks PCA - . 65/271 791278 0.25 807252 741255 0.19
) (24) (28) . -(24) (29)
Home on oxygen . 35/289 35/291 0.80 30/268 33/266 0.69
(12) (12) _ {11) (12)

* BPD is positive X-ray after day 27 and on O2 at day 28. -
- Cross Reference: Data Listings 18 and 19 in Appendix
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e . _.-(4)_. Ancidence of RDS - (CNS-P Arm Only) and Severity of RDS
(Both Arms) -
A lncadence of RDS

For CNS-P patients, RDS was defined as requiring 240
% oxygen at the time for a repeat dose. A diagnosis of
RDS was a condition for randomization into the CNS-T
study and therefore was not an outcome variable.
Severity of RBS -

The severity of RDS was assessed by comparing
categorical severity of RDS, surfactant retreatment,
guantitative respiratory care variables, and the
surfactant failure of the two surfactant groups in both
arms. -

° Severity of RDS - Categorical:
The respiratory care status was abstracted from.
the medical record at 24 hours of age.

Sevaere RDS: Death or FIO2 >70% and MAP >12
. cm H20 at 24 hours of age.
Moderate RDS: No severe RDS, FIO2 >40% and MAP
28 em H20 at 24 hours of age.
Mild RDS: - --No moderate RDS, FIO2 >30% at 24
hours of age.

° Surfactant retreatment. Number of doses and
dosing interval.
The retreatment criteria for surfactant was
determined by the continuing or recurring oxygep
requirement of the patients for >30% inspired
oxygen to maintain a Pa0O, of >80 mm Hg or an
a/A PO, <0.33, measured 6 hours or more after the
previous surfactant treatment.

. Quantitative Respiratory Care Variables
inspired oxygen (FIO2) and mean air pressure
(MAP) were compared at different time points up
to 72 hours of age to provide quantitative
comparisons at different stages of RDS.
Ventilator and oxygen data were abstracted from
the medical record.
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(a)

- (b)

{1) Prophylaxis Arm

Page 89

Surfactant Failure

This is an-outcome which grouped all patients in
@ach treatment arm who received cross over,
received more than 4 doses of the randomized
surfactant or their physicians decided the patient
urgently required surfactant therapy inconsistent
with the study protocol.

incidence of RDS . There were no statistically
significant differences between both treatments in
the ITT and the evaluable population;

Severity. of RDS. There were no statistically
significant differences between the treatment
groups with respect to total doses required,
categorical severity -of RDS at 24 hours,
surfactant failure and respiratory support for the
first 72 hours-in"the ITT-and the evaluable
population. The intervai between doses 2, 3 and 4
was statistically significantly shorter for the
Survanta than the Infasurf patients in the ITT and
the evaluable population.

TABLE 12 shows the incidence of RDS and the
severity of RDS analyzed by its different elements
in the ITT and the evaluable population of the
prophylaxis arm.

S APPEARS THIS WAY
| ON ORIGINAL
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Q. ‘fABLE 12. " Incidence and severity of RDS. ITT and Evaluable population. Prophylaxis arm.
Outcomes of RDS ' TREATED POPULATION = EVALUABLE POPULATION
Severity ) infasurf Survanta — p-value | Infasurf Survanta  p-value
. ). .{N=224) {N=233) . + (N=180) (N=194) _
incidence of RDS - | 108(48)  106(45) . 0.55 T7(43) . B4(43)  1.00
Number of Surfactant
Doses
Only one dose 104(46) 113(48) | 93(52) 99(51)
Only two doses 33(15) 32(14) - | 28(15) 26(13) - -
"Only three doses 34(15) 27(11) 1 24(13)  19(10)
Four + doses 53(24) 61(27) 0.81° 35(19) 60(26) 0.30°
" Hours dose 1todose 2 | 15¢12 13214 0.27 15212 1212 0.10
Hours dose 2to dose 3 | 18£17 1118 0.0006 18219 1418 0.005
Hours dose 3todose 4 | 16114 1128 002 17216 1418 0.04
—1. Respiratory Support: - B
~-FlO2
. at 6 hours 37z21 - 38119 0.58 | 37221 38220 - 0.41
at 12 hours 32218 34118 0.17 ‘39218 34217 0.18
at 18 hours 31215 312143 0.86 31215 31213 0.95
at 24 hours 30+13 31212 0.42 30111 0.55
. at 48 hours 30215 30£13 0.88 28213 30213 0.31
( at 72 hours 2719 28:13  0.16 2629 27211 0.29
. MAP :
o at 6 hours 7.622.5 7.6%2.1 0.76 7.6226 7.6:2.0 0.89
- at 12 hours 6.622.7 6.612.4 0.84 6.5225 6.6£2.3 0.59
at18 hours . 5.8£2.6 5.812.4 0.90 5.8126 68124 0.95
at 24 hours 53£2.6 54126 0.72 52227 83126 0.89
at 48 hours 5.123.2 5.0£3.0 0.71 4.913.2 5.013.0 0.91
at72 hours 4.813.2 4.533.9 0.40 4.6£3.3 4.413.1 0.58
RDS Severity at 24 hours| .
Severe 1M5) - 3(1) 10(6) 3(2)
Moderate 9(4) 17(7) 6(3) 12(6)
Mild ' 65(29) 72(31) 51(28) 57(29) ;
None 139(62) 141(61) 007 . | 113(63) 122(63) 0.12 '
Surfactant Failure 13(6) 17(7) 0.57 10(6) ‘45(8) 042
* Distribution P value
Cross Refemnce Data Llstlngs 7,8,and 8in Appendlx.
Reviewer's note: The protocol definition of RDS cnta.ile& only a requirement of FiO2 240% at the
time of the repeat dose. No correlation with blood oxygen of CXR status was required, this fact could

potentxany have led caregivers to lu]:!)echve management of ¢he patients based on diverse criteria for

J.lagnosns and assignment of severity of RDS. 'm:us, the result of the data is J.xH:cult to interpret.

Overall, there were no statistically significant differences in incidence of RDS or in the length of
( ~tivity of both surfactants. .




P

NDA 20-521
)

Page 91

Treatment Arfrm:
Severity of RDS: There was a statistically significant difference in favor of
Infasurf in number of doses and dose intervals, severe pattern of RDS at 24
hours of age, oxygen requirements:and mean airway pressures (MAP) at 24
hours. At 48 and 72 hours of age, differences in oxygen need and mean
airway pressures were no longer statistically significantly different.
Surfactant failure was infrequent in both groups and similar in incidence.
TABLE 13 shows the severity of RDS analyzed by its different elements in
the ITT and the evaluable population of the treatment arm.

- TABLE 13. Severity of RDS. TTT and Evaluable population. Treatment arm.
Outcomes of RDS TREATED POPULATION EVALUABLE POPULATION
Severity | infasurf Survanta . infasurf Survanta

—] . (N=329) (N=333) p-value (N=303) (N=305) p-value
Number of Surfactant
Doses received S i

One dose, 84(29) 109(33) - 80(30) 103(34)

Two doses 88(27) 72(22) 82(27) 64(21)

Three doses 67(20) 39(12) 64(21) 37(12)

Four or more doses 80(24) 113(34) 0.002° 67(22) 101(33) 0.002'
Hours dose 1 to dose 2 13211 1019 <0.001 13211 1019 0.00014
Hours dose 2to dose 3 | 13211 915 <0.001 13210 9815 - 0.0001
Hours dose 3 to dose 4 | 12111 815 0.006 12212 815 0.005

Respiratory Support: _
FIO2 - . |
at 6 hours 57426 60125 0.02 5525 60125 0.02
at 12 hours 43124 47124’ 0.07 4323 47124 0.04
at 18 hours 37219 41221 0.02 36118 41221 0.01
at 24 hours 3518 40221 0.002 3416 39121 0.0005
at 48 hours 36219 37221 0.60 35218 36220 0.62
at 72 hours 3519 33217 0.31 34118 33217 0.58
MAP .
at 6 hours 791834 8.523.3 0.02 7.8:3.3 8.523.3 0.006 .
at 12 hours T 73$3.0 7.8434  0.02 7.2£3.0 7.8134 0.01
at 18 hours .| 6.322.7 6.9125 0.005 6.2£2.7 6.8%2.5 0.005
at 24 hours T 187229  6.312.7 0.01 5.722.9 6.2¢2.7 0.01
at 48 hours 51236 5.1£3.6 0.79 6.0£3.6 851136 . 0.89
at 72 hours 4.624.1 - 4.413.7 043 4.624.1 4.413.8 0.53
RDS Severity at 24 hours . o
Severe 17(5) 22(7) - 13(4) 21(7)
Moderate 23(7) 456(14) 19(6) 39(13)
Miid 121(37) 133(40) 4114(38) 123(40) -
None 168(51) 132(40) 0.004 157(52) 122(40) 0.004’
Surfactant Failure ' 25(8) 29(9) 0.67 22(7)  24(8) 0.88

* Distributional P value

Cross Reference: Data Llstings 20,21,and 22 in Appendix
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Reviewer's note: Even though this trial showed a statistically sighiﬁcant difference in

variables of respiratory support in favor of Infasurf (number of doses required, length of
interval Letween doses, respiratory support at 24 hours, and categorical RDS at 24
hours), there is no indication of 2 clxmcally ugnxﬁcant difference between the two
treatment groups, for instance, a difference of 0.6 in MAP. The aim of the stu:ly to
show a reduction of at least 25% in the fraction of Infasurf patients that would require 3
or more doses as an indicator of increased activity was not met. In {act the percent of

patients that reqm.red 3 or more doses of surfactant was almost ulenhcal in both

6

- .

treatment groups, i.e., 45% for Infasurf and’ 46% for Survanta patnen‘ts

‘Pulmonary Compl_i;:_ations of RDS

Pneumothorax, parenchymai interstitial emphysema (PIE),
total air leaks and pulmonary. hemorrhages were consndered
pulmonary complications of RDS.

There was no statistically significant difference between both
treatment groups when compared by pulmonary
complications of RDS (TABLE 14 shows the puimonary
complications in the ITT and evaluable population of the
Prophylaxis arm, TABLE 15 dusplays the same data in the
Treatment arm).

TABLE 14. - Pulmonary complications of RDS. Prophylaxis arm..Number (percentage) of patients.

Complications of RDS

infasurf
(N=224)

Survanta
(N=233)

TREATED POPULATION

p.
value

EVALUABLE POPULATION
infasurf Survanta p-
{N=180) (N=184) value

Pneumothorax
PIE -

- Pneumomediastinum
Any AirLeak - :-

- Pulmonary Hemorrhage

21(9)
23(10)
3(4)

34(15)

16(7)

14(6)
13(6)
1(<1)
24(10)

14(6)

"0.22

0.08
0.36
0.12

0.71

16(9) 9(5) . 0.15
14(8) 11(6) 0.54
3(2) 1(1) 0.36
23(13) 19(10) 0.41

11(6) 12(6) 1.00

Cross Reference: Data Listing 10 in Appendix
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(\_ TABLE 15. Pulmonary complications of RDS. Treatment arm. Number (percentage) of patients.
: - TREATED POPULATION EVALUABLE POPULATION
Complications of RDS infasurf Survanta p-. infasurf Survanta . p-

{N=329) (N=333) value (N=303) (N=305) wvalue
Pneumothorax 22(7) 34(10) 0.92 18(6) 31(10) 0.07
PIE . 33(10) 44(13) 0.23 29(10) 42(14) 0.13
Pneumomediastinum 8(2) 8(2) 0.58 4(1) 6(2) 0.75
Any Air Leak 51(16) 69(18) 0.47 44(15)  55(18). 0.27
Pulmonary Hemorrhage| 21(6) '22m 1,00 18(6) 18(6) 1.00

Cross Reference: Data Listing 23 In Appendix  _ - . -

- R C yraes pireL Ly sois -

C. Safety Outcomes
—- —(1)  Serious Complications of Prematurity

The following complications of prematurity were monitored:
o patent ductus arteriosus (PDA), -
o intraventricular hemorrhage (IVH),
o periventricular leukomalacia (PVL),
( © necrotizing enterocolitis (NEC),
o retinopathy of prematurity (ROP) and
- ® sepsis.

No significant differences were found in the incidence of
complications of prematurity in either arm. TABLES 16 and 17
show serious complications of prematurity in the prophylaxis
and the treatment arm respectlvely

APPEARS THIS WAY
ON ORIGINAL




Page 94 °

NDA 20-521
TABLE 16. Serious Complications of Prematurity: Prophylaxis Arm
" "TREATED POPULATION EVALUABLE POPULATION
COMPLICATIONS infasurf Survanta- - infasurf Survanta -
: (N=224) (N=233) p-vaiue (N=780) (N=184) p-value
Seizures 1 1 (5) 9(4) 0.65 7(8) 5(3_) 0.56

Number with S )

Neuroimaging 218 227 . . ] 175 .. 193 o
IVH only * 81(37)  7131) 0.7 ' 67(38) 58(30) 041
PVL only L 5(2) 3(1) 0.50 3(2) - 3(2) ¢ 100
fVHand PVL = - 11(5) 43(6) —° '0:84 1 B(8) - "14(6) - -0.65
IVH and/or PVL 97(44) 87(38) ‘045 - .| .78(45) T72(37) - ‘0.16
Miid IVH only® 78(36) 73(32) 0.43 65(37) 59(31) 0.3
Severe IVH® 14(6) $1(5) 0.52 10(6) 10(5) 0.82 - -

Died, orsurvived with | o I B

PVL and/or severe4VH?.. | 62(23) 39(17)° -0:10 "35(19) 32(16) 0.50

Survived without either ~ | - 172(77) ~184(84) -0.10 - | 145(81) 162(84) 0.50

PVL or severe IVH . _

PDA’ 1221155  130M65 1.00 | ‘841120 107138160

(79) @9 (78) @8) -
Other complications® _
NEC 56(25) §2(22) 0.51 46(26) 46(24) 0.72
Apnea 193(86) 203(87) 0.79 ‘156(87) 173(89) 0.53
ROP 57(25) 71(30) 0.25 48(27) 62(32) 0.31
RLF 1(<1) 1(<1) 1.00 i) 1(1) 1.00
Sepsis 77(34) 78(33) 0.92 60(33) _ 63(32) 0.91

* percentages of IVH and PVL calculated on number with neuroimaging

® Mild IVH is Grades | and Il by Papile method of grading.

¢ Severe [VH is Grades il and IV by Papile method of grading.

¢ Percentages for these complications calculated on total number.

* Patent Ductus Arteriosus required ultrasound verification, denominator is number evaluated.
Cross Reference: Data Listings 12, 13 in Appendix

APPEARS THIS WAY
ON ORIGINAL
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TABLE17.  Serious Complications of Prematurity: Treatment Arm

- TREAT'EIS—POFULATIQN EVALUABLE POPULATION
COMPLICATIONS infasurf Survanta infasurf Survanta
(N=329) (N=333) p-value (N=303) (N=305) p-value

CNS complications’

Seizures 22(7) 34(10) 0.13 19(6) 31(10) - 0.10
Number with - .- -
Neuroimaging E 295 - 295 - 275 268 -

IVHonly * 102(35) 116(39) 0.14 88(36) 104(39) 0.33

PVL only _ 1 21,  2(1) 1.00 1 2(1) 2(1) 1.00

IVH and PVL 16(5) 17(6) 1.00 15(5) 17(6) 0.72

IVHand/orPVL - 120(41) 135(46) 0.13 115(42) 123(46) 0.24

Mild IVH only® 84(28) 104(35) <0.001 82(30) - 84(35) 0.20

Severe IVH® o 34(12) 29(9) 0.41 31(11) 27(10) 0.68
Died, or survived with PVL |. o
and/or severe IVH® 75(23) 68(20) 0.51 69(23) 62(20) 0.49
Survived without either 254(77) 265(80) 0.51 434(77) 243(80) 0.49
PVL or severe IVH .
PDA* ] 125/183 143/182 0.03 114/168 118/157 0.18

(68) (79) (68) (75)
Other complications*®

NEC 36(11) 52(16) 0.09 33(11) 46(15) 0.15

Apnea 229('0) 227(68) 0.68 217(71) 206(68) 0.25

ROP _ 53(10)  51(35) 0.83 §1(17) 43(14) 0.37

Sepsis 78(24; 7T7(23) 0.85 69(23) 73(24) 0.85

* Percentages of iVH and PVL calculated on number with neuroimaging

> Mild IVH is Grades | and Il by Paplie method of grading.

¢ Severe IVH Is Grades Il and IV by Paplle method of grading.

° Percentages for these complications calculated on total number.

* Patent Ductus Arteriosus required uitrasound verification, denominator is number evaluated.

Cross Reference: Data Listings 25, 26 in Appendix ;.

Reviewer's note: For both arms Infasurf patients presented PVL's alone or combined with IVH
comparable to Survanta. Infasurf did have a small numerical increase in the incidence of severe
IVH without reaching statistical significance. In this trial Infasurf did not have such an
increase in intracranial bleeding above its active control as it did in the Infasurf-Exosurf trials.
However, the post-hoc analysis, comparing the number of patients who died plus those who
had PVL or severe IVH between both treatment groups, showed that Infasurf could be as
much as 14% worse than Survanta in this endpoint.

APPEARS THTS WAY
--ON ORIGINAL _




Adverse events At TREATED POPULATION , EVALUABLE POPULATION
Any Dose, 1-§ Infasurf Survanta “ Infasurf Survanta

(N=224) (N=233) p-value {N=180) (N=184) p-value
, Bradycardia 31(14) 37(16) 0.60 26(14) ~ 27(14) 0.88-
- - Airway obstruction 8(4) 3(1) 0.08 8(4) 3(2) 0.13
- Extubated 5(2) 8(2) 1.00 42) 4(2) 4.00
\ ASBP > 5§ mmHg 3(1) 1(<1) 0.36 3(2) ) 0.26
" Suctioned within thr 16(7) 6(3) 0.0 11(6) 4(2) 0.06
Any adverse event | 41{18) 46{20) 0.72 32(18) 34(18) 1.00

NDA 20-521

95% Cl's - Patients who died, or survived with PVL and/or severe IVH
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ITT Infasurf Survanta P-value 95% CI
’ g - Inf-Exo
Prophylaxis N=224 N=233 o
Endpoint 5223%) |- +39-(17%)~ |=--0:10-- - |~ - 0.8, 13.8)
Treatment N=329 N=333
) Endpoint | 75(23%) | 68(20% |.. 051 | . - (39,86 .

(2) — Adverse Events at Administration

Iin both arms the following complications were recorded:
e Bradycardia (heart rate <100/minute)
e Airway obstruction

e Extubation

e Change in systolic blood pressure (SBP) ( >5 mrﬁHg)
¢ Required suctioning within 1 hour

in the ITT population of the prophylaxis arm, Infasurf patients had
“statistically significantly more suctioning within 1 hour (p=0.03), and
‘had numerically more airway obstruction (p=0.08), than Survanta
patients. In the evaluable population there were no statistically
significant differences between both treatment groups. However,
there was a trend toward more patients in the Infasurf group
requiring suctioning within 1 hour of the administration of the i
surfactant. TABLE 18 shows the incidence of adverse events in the
‘ITT and evaluable population of the prophylaxis arm.

- TABLE 18.  Adverse events . Prophylaxis arm. Number (percentage) of patients.

Cross Reference: Data Listing 1 1 in Appendix
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. In the treatment arm, statistically significantly more
.patients in the Infasurf group had airway obstruction
(p=0.04) and numerically more patients required
suctioning within 1 hour after the administration of
surfactant than in the Survanta group.. TABLE 19
shows the incidence of adverse events during the
administration of surfactant in the [TT and evaluable
population of the treatment arm.

TABLE 18. Adverse events . Treatment arm. Number (percentage) of patients.

Adverse events At TREATED POPULATION EVALUABLE POPULATION
Any Dose, 1-5 infasurf Survanta - . - infagurf Survanta -
— (N=329) (N=333) p-vaiue {N=303) (N=305) p-value ‘-
Bradycardia 82(16) 50(15) 0.83 49(16)  43(14) 0.50
Airway obstruction 8(3) -2(1) 0.04 1 @) 201) 0.11
Extubated 301) 0(0) 0.12 3(1) 0(0) 0.12
ASBP > 5 mmHg 54(16) 54(16) 1.00 48(16) 43(14) 0.57
Suctioned within 1hr | 21(6) 14(3) 0.07 19(6) 8(3) 0.06
s Any adverse event 87(29) 94(28) 0.73 1 89(29) 79(26) 0.37
( Cross Reference: Data Listing 24 in Appendix

Reviewer's note: The adverse events reporte:l tlunng the administration of Infasurf in Lot}:

trials demonstrate an overall increase in airway obstruction and the consequent need of

suctioning within 1 hour of its administration. However, adverse events, &unng the

administration of Infasurf in these trials, were of a lesser magnitude (no increase in the

incidence of bradycardia or hypotension) than that seen for Infasurf in the SCT trials, where

Infasurf had a marked incidence of ]oradyca.rtlna, cyanosis, airway obstruction and reintubations.

In those trials Infasurf was administered directly in the ETT following Exosurf instructions of
administration. In the present trial, Infasurf was administered {onowmg Survanta -

instructions.
12. Summary

- PROPHYLAXIS TRIAL
in the prophylaxis trial, a total of 224 patlents received Infasurf and 233
patients received Survanta. Their demographic and obstetric
characteristics were basically similar. The maximum number of doses
N . administered to any one patient was 5. Seventy six percent of the patients
in the Infasurf group, and 73% in the Survanta group received a total of 3
( doses or less .

= Infasurf was comparable to Survanta in terms of intact cardiopulmonary
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survival to day 28 and to 36 weeks PCA, chronic lung disease defined as
requirement of >30% oxygen at day 28, severity of RDS in its different
measuring variables, comphcahons of RDS, and complications of
prematunty

infasurf treatment had similar-results-to Survanta in the incidence of RDS,
endpoint in which Survanta consistently showed superiority over placebo.

The Infasurf-treated group had a statlstlcally slgniﬁcant lncrease in total
deaths and in respiratory deaths (p=0.03 and 0.005 respectively). The 95%
ClI for the difference in total deaths between Infasurf and Survanta was
-13.5, and -0.73, indicating that infasurf might be as much as 13.5% worse
than Survanta. ]

Infasurf had a significant increase in the need for suctioning within the first
hour after the instillation of the surfactant. This variable can be paired with
airway obstruction, which had a numerical increase without statistical
significance (p=0.08) in the Infasurf group over the Survanta group.

TREATMENT TRIAL
in the treatment trial, 329 patients received at least one dose of Infasurf and
333 patients received Survanta. The demographic and obstetric variables
were comparable between both groups. The maximum number of doses
~administered to any one patient was 5. Seventy eight percent of the
patients in the Infasurf group, and 67% in the Survanta group received a
total of 3 doses or less .

In this trial Inﬂ‘asurf showed a statlstlcally slgnif cant decrease in the
severity of RDS, measured by predefined variables, i.e., longer between-
dose intervals, less FiO2 supplement and less MAP required up to 24
hours. The difference in these parameters between both treatment groups

. was no longer significant at 48 and 72 hours post treatment, and the

clinical significance of the magnitude of the differences in FiO2 and MAP is
questionable. i
infasurf had statistically significantly less incidence of chronic lung
disease at 28 days defined as the need of FiO2 >30% at 28 days (it was not
statistically significant at 36 weeks).
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Results That Support Comparability
The two surfactants were comparable in total mortality, endpoint that

Survanta showed to be superior to placebo in one of its pivotal studies
(p- 0.001), and numerically better without statistical significance (p = 0.285)
in another. Infasurf also had similar results to Survanta in respiratory

- mortality; intact CP survival; chronic lung disease at 36 weeks PCA;

13,

incidence of BPD, defined as the need of any O2 and a positive CXR at 28
days; complications of RDS and complications of prematurity.

As in the lnfasurf-Exosurf traals, lnfasurf presented a statlstucally
significant increase in adverse events during its administration compared
to Survanta. More patients presented airway obstruction (p=0.04) and
numerically more patients needed suctlomng ‘within the first hour after the
administration-of Infasurf- (p=0 07). -

Discussion and Conclusions C e

The prophylaxis arm, of the clinical trial comparing Infasurf to Survanta,
Infasurf failed to demonstrate efficacy , as indicated by the increase in total
mortality and mortality due to respiratory causes in the Infasurf treated
population. However, Infasurf did show comparable results to Survanta in
the prevention of RDS. in the treatment arm, Infasurf demonstrated similar
results in the efficacy endpoints to that of Survanta. Both arms showed a
tendency in the right direction to decrease the incidence of chronic lung
disease at 28 days and 36 weeks PCA. In regard to safety, infasurf
presented again a statistically significant increase in the incidence of
adverse events (airway obstruction /suctioning) during its administration.
Even when these adverse events were considered transient and moderatg
in nature, they imposed some increased risks to these already fragile
population, and their occurrence should be discussed properly in the label.

APPEARS THIS WAY
ON ORIGINAL —
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IV UNCONTROILLED STUDIES

1. Protocol 8901/ “Rescue traatment of Hyalme Membrane Disease with Infasurf
(Calf Lung Surfactant extract). Ref. vol 1 32 o

A. Study Characteristics and Deﬁnlhons.
This was a multicenter (14 centers), open-label, randomized trial of infants
of 28 to 38 weeks gestational age, with random allocation to either early
treatment with Infasurf or control. "Neonates in the treatment group
- received Infasurf for the treatment of moderate or severe RDS while the
neonates randomized to the control group did not receive treatment with
Infasurf unless they developed severe RDS. "All patients received the same
dose of Infasurf (3 ml/Kg:,-35 mg/mi);-both groups were retreated if they'
met the criteria for severe RDS more than once. There were no crltena on
frequency and total of doses to be given.

Severe RDS was defined initially as requiring inspired oxygen >70% and a
mean airway pressure (MAP)>12 emH20 (The data that used this definition
was reported as for Period l). Six months later the definition was changed

to FiO2 260% and of MAP >10 cm H20 (Period 11).

Moderate RDS during Period | was defined as requiring FiO2 40-69% to
maintained PaO2 >60 torr, MAP 8-11.9 cmH20 to maintain PaC02<50 torr,
with CXR findings characteristic of RDS. During Period ll it was changed to
RDS that requires FiO2 40-59% and MAP 5- 9.9 cmH20.

B. Objectives.
The study objectives were to determine if infasurf was effective in limiting
the progression of moderate RDS and to determine if altering the
progression of RDS would decrease the incidence of mortality and the
severity of complications of prematurity and RDS. '

;

C. Results.

. There were no statistically significant differences in the demographic
characteristics of both groups. Sixty of 256 infants (23%) in the treatment
group developed severe RDS compared to 133 of 243 infants (55%) in the
control group (p<0.01) in a combined analysis (Periods | and ). Each
period separately was also significantly better for the Infasurf treated than
the control group. There was no statistically significant difference between
the two groups in the incidence of lung air leaks, chronic lung disease or
death for either period.
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Comments. - - ' -

Four hundred and ninety-nine infants were randomized in this trial, 256
were randomized to the treatment group and 243 to control. Of the 499
infants, 481 were administered Infasurf as either a prophylactic therapy, a
rescue therapy, or both, as part of another study (study 8701). Only 18
patients (probably of the control group) were never exposed to infasurf at
some point. Though the report does not state how many patients received
Infasurf prior to randomization, it does say that some patients had received
Infasurf prior to enroliment . The results of this trial are difficult if not
impossible to elucidate especially from the safety point of view, since
patients within both groups were exposed to the test drug before onset of

. the study at an unknown degree; further more, most of the control group

received it as a rescue therapy during the trial. In addition, there were no
criteria as the number of retreatments or the frequency of them. The open
label nature of the trial is a flaw, particularly when the endpoint is a soft
variable as opposed to a “harder" more objectlve parameter e.g.,
incidence of death. »

2. Study 8902/ Comparison of Early “Rescue” and Prophylaxis at Birth. Ref. Vol.

(" 1.33.

A.

Study Characteristics and Definitions.

This was a multicenter (9 centers), open iabel trial with randomization to
either prophylaxis or rescue treatment with infasurf. A total of 1398
infants, between 29 and 32 weeks of gestational age were enrolled. Six
hundred twenty-seven infants were included in the prophylaxis group and
621 infants were treated in the rescue population (79 patients in the
prophylaxis and 71 patients-in the rescue groups were discontinued from
the study due to deviations from the protoc:ol). Patients could receive up,
to 3 doses of infasurf (4.5 ml, 150 mg). Patients in the rescue group were
eligible for treatment if they developed mild respiratory distress, findings
of RDS in CXR and FiO2 >30%. Each analysis included all rescue treatment
patients, eventhose who were eligibie for rescue but never required
Infasurf. Patients in the prophylaxis group were intubated immediately
post delivery and the first dose of Infasurf was administered.

The primary efficacy variables were the incidence of moderate and severe
RDS. Secondary measures of efficacy were incidence of death and
duration of respiratory support for the first 96 hours of life.

Mild RDS was defined as CXR with reticulo-granular infiltrates with or

‘without an air bronchogram and a FiO2 reading > 30%.
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Moderate RDS ‘was defined as requiring a FlOZ >40% with a MAP > 8
cmH20. : . :

Severe RDS wae defined as .requfu:ing a FiO2 >:60% and a MAP >10 cmH20.
CXR findings and a defined arterial PO2 were not applicable to the
definition. Retreatment was allowed at 8 hour intervals.

Objectives. ' :

The objective of this trial was to -determine if the administration of Infasurf
immediately following birth was preferable to delaying administration until
after the development of RDS.

T CUURPPEARSTHISWAY . .
- ONORIGINAL

Results.

Demographic Characteristics

There were no clinically or statistically significant differences between the
treatment and the prophylaxis groups with respect to birth weight, race,
sex, congenital anomalies and APGAR score at 5 minutes. The
prophylaxis group had a statistically significant lower 1 minute APGAR
score (5.7 vs. 6.3, p-value 0.0001) than the rescue group.

Efficacy

“In the rescue group, 43% of patients developed mild RDS and consequently

received Infasurf. The median age at treatment was 1.5 hours and 70% of
the rescue patients received their first dose by 3 hours of age. See TABLE
1 for the distribution of patients who received infasurf by gestational age
and birth weight per arm. All patients randomized to the prophylaxis arm "
received Infasurf. Patients who were randomized to the treatment arm,
received Infasurf only if they met RDS criteria. This table shows that
patients <30 weeks gestation and <1500 g of birth weight received infasurf
> 50% of the time. Above this limit, the use of Infasurf decreased markedly.

Significantly more patients in the rescue population developed moderate
and severe RDS than in the prophylaxis population (p-values <0.001 and-
0.023 respectively). in the rescue group more patients died and less
survived to day 28 without requiring oxygen supplement than in the
prophylaxis group. TABLE 2 shows the efficacy variables by treatment

group.




