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GLOSSARY 
AAA  aortic aneurysm  
EMA European Medicines Agency 
GCP Good clinical practice 
CHMP Committee for Medicinal Products for Human Use  
FCGS  Fibrocaps plus gelatin sponge  
GS  Gelatin sponge 
ITT Intent to Treat 
SAE Serious adverse event 
Tstart  Time of Fibrocaps or gelatin sponge application 
TBS  Target bleeding site 
TEAE  Treatment-emergent adverse event 
TTH  Time to hemostasis 

1. Executive Summary 
The applicant submitted a Biological License Application for Fibrocaps (proprietary 
name: Raplixa) for the indication of a general aid to surgical hemostasis for mild to 
moderate bleeding from small vessels when control of bleeding by standard surgical 
techniques is ineffective or impractical. The main difference of the product from other 
fibrin sealants is the mode of manufacturing (spray-drying).For the pivotal trial, the 
applicant demonstrated the superiority of Fibrocaps plus gelatin sponge (FCGS), as 
compared to gelatin sponge (GS) alone, for achieving hemostasis in subjects undergoing 
spine, liver, vascular or soft tissue surgery alone. Overall surgical site-related AEs 
occurred at similar rates in the FCGS and GS groups, 15% and 14%, respectively. 
Incision site pain occurred at the same rate, 13%, in both groups, and the remainder of 
events (postoperative wound infection, incision site erythema, incision site complication, 
incision site cellulitis, postoperative wound complication, and incision site infection and 
incision site pruritus) occurred in less than 1% of subjects in each group. The results from 
the application appear to support the use of Fibrocaps as a general aid to surgical 
hemostasis for the four types of surgeries.  

2. Clinical and Regulatory Background 

Fibrocaps is being developed under the general FDA and European Medicines Agency 
(EMA) guidelines that support marketing of fibrin sealant products manufactured for 
commercial use: 
• CHMP Guideline on the Clinical Investigation of Plasma-derived Fibrin 
Sealant/Hemostatic Products 
• FDA Guidance for Industry, “Efficacy Studies to Support Marketing of Fibrin Sealant 
Products Manufactured for Commercial Use”, Center for Biologics Evaluation and 
Research (CBER) 
• Good Clinical Practice (GCP) regulations and International Conference on 
Harmonisation (ICH) guidelines 
• ICH E6 (R1) Guideline for good clinical practice 
• ICH E9 and E10 Guidelines on statistical methods and choice of control group  
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• ICH E3 for the content and structure of the clinical reports 
 
In addition, specific input on Fibrocaps development was provided by both the FDA’s 
CBER and the EMA’s Committee for Medicinal Products for Human Use (CHMP) at a 
number of stages in the program (see Table 1 and Table 2). 
 
Table 1: Key FDA Advice on Clinical Development of Fibrocaps 

 
Source: Section 2.5 “Clinical Overview [Fibrocaps, Fibrin sealant]”, page 7 
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Table 2: Key EMA Advice on Clinical Development of Fibrocaps 

  

 
a It should be noted that blood loss was not able to be measured in these trials. The majority of bleeding has 
occurred prior to the identification of the target bleeding site (mild to moderate bleeding). For example, in 
hepatic resection the majority of bleeding occurs from transection of a major artery or vessel during the 
resection process. This bleeding is controlled with suture or ligature. 
Source:  Section 2.5 “Clinical Overview [Fibrocaps, Fibrin sealant]”, page 8 
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2.1 Disease or Health-Related Condition(s) Studied 
The target indication for Fibrocaps (human plasma-derived fibrinogen and thrombin) is 
an adjunct to haemostasis in patients undergoing surgical procedures. Fibrocaps is locally 
applied as a powder to surgical bleeding surfaces where it dissolves in blood or other 
aqueous fluids on contact, which allows thrombin to cleave fibrinogen into fibrin 
polymers that spontaneously crosslink to form a stable surface clot. 

2.2 Currently Available, Pharmacologically Unrelated Treatment(s)/Intervention(s) for 
the Proposed Indication(s) 
Control of mild or moderate bleeding may be done by conventional surgical techniques 
including suture, ligature and cautery. The main difference of Fibrocaps from other fibrin 
sealants is the mode of manufacturing (spray-drying). ProFibrix uses  
supplied by , both licensed (thrombin is licensed  

 fibrinogen is licensed for  
. 

 

2.5 Summary of Pre- and Post-submission Regulatory Activity Related to the 
Submission 
Table 3 presents the submission log to FDA relating to IND 14385. 

(b) (4)
(b) (4) (b) (4)

(b) (4)
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Table 3: Historical View of ProFibrix Submissions to the FDA 

 

(b) (6)
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Source:   Section1.2 “Reviewers Guide [Fibrocaps, Fibrin sealant]”, page 12 

3. SUBMISSION QUALITY AND GOOD CLINICAL PRACTICES 
 

3.1 Submission Quality and Completeness 
The submission was adequately organized for conducting a complete statistical review 
without unreasonable difficulty.  
 
 
 

5. SOURCES OF CLINICAL DATA AND OTHER INFORMATION CONSIDERED IN THE 
REVIEW  
 

5.1 Review Strategy 
The applicant provided all SAS datasets composing their database for study FC-004. 
They provided multiple statistical macros that were used to statistically analyze data. My 
objective was to verify their results and evaluate the correctness of applied methods.  
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5.2 BLA/IND Documents That Serve as the Basis for the Statistical Review 
1.2 Reviewers Guide [Fibrocaps, Fibrin sealant] 
2.5 Clinical Overview [Fibrocaps, Fibrin sealant] 
2.7.3 Summary of Clinical Efficacy [Fibrocaps, Fibrin sealant] 
2.7.4 Summary of Clinical Safety [Fibrocaps, Fibrin sealant] 
2.7.6 Synopses of Individual Studies [Fibrocaps, Fibrin sealant] 
5.3.5.1 FC-004-Clinical Study Report [Fibrocaps, Fibrin sealant] 
5.3.5.1 FC-004-Statistical Analysis Plan 

5.3 Table of Studies/Clinical Trials 
The clinical development program for Raplixa is summarized in Table 4. All studies were 
randomized, single-blind, controlled, comparative efficacy and safety studies. The pivotal 
phase 3 study FC-004 is reviewed in this memo. 
 
Table 4.  Listing of Clinical Studies 

 

 
Source:  Section 2.7.6 “Synopses of Individual Studies [Fibrocaps, Fibrin sealant]”, page 2 
 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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6. DISCUSSION OF INDIVIDUAL STUDIES/CLINICAL TRIALS 
 

6.1 Trial #1  
Study FC-004 is entitled “A Phase 3, Randomized, Single-Blind, Controlled Trial of 
Fibrocaps in Intraoperative Surgical Hemostasis (FINISH-3)”.  

6.1.1 Objectives (Primary, Secondary, etc) 
Primary: 
The primary objective of the study is to demonstrate the superiority of FCGS, as 
compared to GS alone, for achieving hemostasis in subjects undergoing spine, liver, 
vascular or soft tissue surgery, when control of mild to moderate bleeding by standard 
surgical techniques is ineffective and/or impractical 
 
Secondary: 
Secondary study objectives are to further characterize the efficacy and safety profiles of 
FCGS, as compared to GS alone, in subjects undergoing spine, liver, vascular or soft 
tissue surgery, when control of mild to moderate bleeding by standard surgical techniques 
is ineffective and/or impractical. 

6.1.2 Design Overview  
FC-004 is a Phase 3, international, multi-center, randomized, single-blind, controlled trial 
in subjects undergoing spinal surgery, hepatic resection, vascular surgery and soft tissue 
dissection surgery. After establishing eligibility during screening and confirming 
continued eligibility on the day of surgery (Day 1), subjects were randomized in a single-
blinded manner, in a 2:1 ratio to treatment with FCGS (active group) or GS alone (control 
group) when an appropriate target bleeding site (TBS) was identified. Randomization was 
stratified by four surgery types: spinal surgery, vascular surgery, hepatic resection, soft 
tissue dissection.  Enrollment of 168 total subjects in each surgery type was anticipated. 
Subjects who were randomized but not treated with study drug were withdrawn from the 
study. Reasons for not receiving study drug include but are not limited to lack of an 
appropriate time to hemostasis (TTH) evaluation site, severe bleeding or a change in 
surgical procedure after the subject was randomized. Safety evaluations were conducted 
at screening, during and after surgery on Day 1, and on Days 2 and 29. The total duration 
on study was 29 days. 

6.1.3 Population  
The trial enrolled subjects undergoing one of the surgical procedures defined in Table 5 
below and who had mild to moderate bleeding requiring the use of a topical hemostat. 
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Table 5. Surgical Indications and Procedures 
Surgery Type Phase 3a 
Spinal Surgery Cervical, thoracic, or lumbar 

discectomy, corpectomy, 
laminectomy, lateral or interbody 
fusion. 

Hepatic Resection Hepatic wedge resection or anatomic 
resection of 1 to 5 contiguous 
hepatic segments, which may have 
been combined with surgical 
procedures involving the pancreas, 
gall bladder, bile duct or intestines. 
Subjects undergoing living-related 
liver donation were also eligible. 

Vascular Surgery Arterial bypass surgery: PTFE or 
Dacron including patching and 
revision procedures, and abdominal 
aorta aneurysm (AAA)c repair. 
Arteriovenous graft formation for 
hemodialysis access; Artificial graft 
(i.e., PTFE or Dacron) for 
hemodialysis access, including 
revision proceduresb

 

Carotid endarterectomy requiring a 
Dacron patch, where the suture line 
of the patch was used for TTH 
assessment. 

Soft Tissue/General Surgery Primary operative procedures 
included but were not limited to: 
abdominoplasty, lower anterior 
resections, abdominal perineal 
resections, distal pancreatectomy, 
esophagectomy, donor skin graft site 
in limited burn patients, and 
mastectomyd

 

a  Based on eligibility criteria described in the protocol 
 b  Anastomotic sites only at the arterial end of the graft were to be available for TTH measurement. 
c  Anastomotic sites at the proximal end of the graft, the distal end of the graft (AAA repair ONLY) or 

on the suture line of the patch were to be available for TTH 
d  TBS could not involve parenchymal, vascular (anastomotic or vascular repair 

sites),gastrointestinal, or genitourinary soft tissue 
Source:  Section 2.7.3 “Summary of Clinical Efficacy [Fibrocaps, Fibrin sealant]]”, page 22 
 
In addition, subjects had to meet the following inclusion criteria (pre-surgery): 
1. Sign an institutional review board/independent ethics committee approved informed 
consent document 
2. ≥18 years at time of consent 
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3. If female and of child-bearing potential, have negative pregnancy test during screening 
and is not breast-feeding. 

6.1.4 Study Treatments or Agents Mandated by the Protocol 
Fibrocaps is a ready-to-use fibrin sealant powder consisting of a blend of spray-dried 
human plasma-derived fibrinogen and human plasma-derived thrombin in a formulation 
containing trehalose and calcium chloride. One vial contains 1 gram of Fibrocaps that can 
cover a maximum surface area of approximately 100 cm2 when applied with the 
Fibrospray device. This surface area should be adequate for the majority of surgical cases 
in this study. A single vial is allowed for the initial treatment of the TBS. 
 
Gelatin sponge alone was chosen as an appropriate comparator for these trials in 
agreement with regulatory guidance obtained from both the FDA and the EMA. The 
gelatin sponges used were  (absorbable gelatin sponge,  
(absorbable hemostatic gelatin sponge), which are commonly used hemostatic devices 
approved for use in the US (and the EU). 

6.1.6 Sites and Centers 
This trial was conducted at 28 sites in the United States and 29 sites in the European 
Union (EU) (United Kingdom, Belgium, and the Netherlands).  

6.1.8 Endpoints and Criteria for Study Success  
Primary 
•    Time to hemostasis within the 5-minute TTH assessment period.  TTH assessments 
were made every 30 seconds until bleeding had stopped or the 5-minute time point had 
been reached.   
 
Secondary 
•     Restricted mean TTH 
•     Proportion of subjects achieving hemostasis within 3 minutes 
•     Proportion of subjects achieving hemostasis within 5 minutes 
•     Use of alternative hemostatic agents at the TBS 
•     Transfusion requirements (red blood cell [RBC] usage through Day 29) 
•     Re-operation at the TBS for bleeding 
 
Safety 
• Incidence, severity, and relationship of treatment-emergent AEs 
• Clinical laboratory abnormalities 
• Proportion of subjects who developed anti-thrombin and (if appropriate, anti-

fibrinogen antibodies)  
• Incidence, nature, and severity of adverse events related to the Fibrospray delivery 

device 

(b) (4) (b) (4)
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6.1.9 Statistical Considerations & Statistical Analysis Plan 
SAS 9.1.3 was used for all analyses. The primary analysis compared TTH between 
treatment groups for each of the four surgery types.  The difference in the TTH survival 
curves comparing FCGS to GS alone in each surgery type was tested using the log-rank 
statistic while ensuring an overall 2-sided significance level of 0.05 for each surgical 
setting. The Cox proportional hazards model was used to estimate the relative difference 
in the hazard for hemostasis comparing treatment arms. Estimates of the distribution of 
TTH were computed using the Kaplan-Meier method. Median TTH and the associated 2-
sided 95% confidence interval were calculated using the Kaplan-Meier method. 
 
Analyses of the secondary efficacy endpoints used a 2-sided significance level of 0.05. 
The difference in restricted mean TTH over 5 minutes was computed using Irwin’s 
estimator (the difference in the area under the Kaplan-Meier estimator of TTH survival 
over 5 minutes [Irwin, J. O. (1949), ‘‘The Standard Error of an Estimate of Expectation 
of Life, with Special Reference to Expectation of Tumourless Life in Experiments 
with Mice,’’The Journal of Hygiene, 47 (2), 188)] and testing was based upon the normal 
approximation to the sampling distribution of Irwin’s estimator. The difference in the 
probability of TTH over 3 and 5 minutes was tested using a 2-sample binomial test of 
proportions. The normal approximation was used along with a continuity correction for 
testing. Wald-based 95% confidence intervals for the difference in probability of TTH 
were computed using the normal approximation. 
 
Secondary efficacy endpoints were ranked in order of analysis (restricted mean TTH, 
proportion achieving hemostasis within 3 minutes, proportion achieving hemostasis 
within 5 minutes) and were tested using a hierarchical, step-down procedure for pair-wise 
comparisons; i.e., testing began with the first secondary endpoint and proceeded in 
accordance with the order of analysis until the comparison between treatment groups for 
an endpoint was not statistically significant at the 2-sided, 0.05 level. At this point, no 
further comparisons were made.  
 
Primary efficacy analyses were based on the efficacy population, defined as all subjects 
who were randomized, received study treatment, and had a TTH assessment recorded 
regardless of whether the measurement was censored; subjects were analyzed as 
randomized.  The missing TTH values were not imputed; subjects with a missing TTH 
(i.e., no assessments of hemostasis at the Target Bleeding Site during the 5 minute 
assessment period) did not contribute to the primary analysis. All intermittently censored 
values were considered treatment failures for the purpose of the primary analysis. In the 
case of treatment failures, the maximum observable TTH of 5 minutes with censoring 
applied were imputed for TTH values censored within the 5 minute assessment period. 
An intermittently censored observation refers to an observation that is right censored 
between 0 and 5minutes. More specifically, it refers to the case where some assessment 
between 0 and 5minutes is missing and all subsequent measurements are missing as well. 
 
The intent-to-treat (ITT) population was defined as all subjects randomized; they were 
analyzed as randomized regardless of treatment actually received. Sensitivity analyses 
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used the efficacy and ITT population. The safety population was defined as all subjects 
who were randomized and received study treatment; they were analyzed as treated. 
 
Three sensitivity analyses were conducted on the primary endpoint.  

• Sensitivity Analysis 1: Missing TTH values prior to achieving hemostasis were 
considered treatment failures (i.e., failure at 5 minutes with censoring). The same 
Kaplan-Meier analyses performed for the primary endpoint was performed for the 
sensitivity analysis. 

• Sensitivity Analysis 2: A “worst case” analysis of TTH was performed. Subjects 
with any missing hemostasis assessments in the FCGS group prior to achieving 
hemostasis were assigned to failure at 5 minutes with censoring. Subjects in the 
GS alone group had a TTH time imputed that is the first missing assessment time. 

• Sensitivity Analysis 3: Subjects in the ITT population with no hemostasis 
assessment data at all were assigned to failure at 5 minutes with censoring. 

6.1.10 Study Population and Disposition 
A total of 957 potential subjects were screened for this study; of these, 721 subjects 
(75%) were enrolled and randomized at 28 sites in the US and 29 sites in the EU (Figure 
1). The majority of the 236 subjects who failed screening did so because they did not 
meet one of the eligibility criteria. 
 
Figure 1: Disposition of Subjects 

 

a Two subjects (one undergoing vascular surgery, one undergoing hepatic resection) were 
discontinued for “other” reasons prior to receiving study treatment.  
b Subject did not return for final follow-up visit (Visit 4). 
Source:  Section 5.3.5.1 ”FC-004-Clinical Study Report [Fibrocaps, Fibrin sealant]”, page 39 



Statistical Reviewer: Boris Zaslavsky 
STN: 125523 

 

 
  Page 15 

6.1.10.1 Populations Enrolled/Analyzed 
Of the 721 randomized subjects in the ITT population, 482 (67%) were randomized to the 
FCGS group and 239 (33%) were randomized to the GS only group. Two subjects 
randomized to the FCGS group were discontinued from the trial before receiving 
treatment (one because of lack of an appropriate TBS and the other for receiving blood 
product after randomization, which was a protocol violation). Therefore, the efficacy 
population had 719 subjects. The safety population was identical to the efficacy 
population and consisted of 719 subjects. 
 
6.1.10.1.1 Demographics 
Demographics for all 721 subjects enrolled and randomized in this trial are summarized 
in Table 6. The overall study population was generally balanced with regard to sex 
(female = 46%) and the majority were white (88%). Median age at enrollment was 59.0 
years (range, 19–91 years). The majority of subjects were < 65 years (461/721; 64%), 
260/721 subjects (36%) were ≥ 65 years, and 79/721 (11%) were ≥ 75 years. The two 
treatment groups did not differ significantly in the distribution of age, sex or race.  
 
Table 6: Demographics of Study Subjects 

 

 
1 Age is calculated as the number of years between the date of birth and the date of informed consent, 
adjusted for whether the birthday has passed as of the date of informed consent. 
Source: Section 5.3.5.1 “Study FC-004-Section 14 Tables”, page 16. 
 
The demographics for each of the four surgery types are given in Tables 7-10.  Younger 
subjects were in the FCGS group than in the GS alone group for vascular surgery (Table 
8; 45% vs. 34%), and more men in the FCGS group had soft tissue dissection (Table 10; 
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33% vs. 24%). Otherwise, the two treatment groups were comparable in the distribution 
of age, sex and race for the four surgery types. 
 
Table 7: Demographics (Randomized Population; Spinal Surgery) 

 
Source: Section 5.3.5.1 “Study FC-004-Section 14 Tables]”, page 18. 
 
Table 8: Demographics (Randomized Population; Vascular Surgery) 

 
Source: Section 5.3.5.1 “Study FC-004-Section 14 Tables]”, page 20 
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Table 9: Demographics (Randomized Population; Hepatic Resection) 

 
Source: Section 5.3.5.1 “Study FC-004-Section 14 Tables”, page 22. 
 
Table 10: Demographics (Randomized Population; Soft Tissue Dissection) 

 
Source: Section 5.3.5.1 “Study FC-004-Section 14 Tables”, page 24. 
 
6.1.10.1.2 Medical/Behavioral Characterization of the Enrolled Population 
 
 
6.1.10.1.3 Subject Disposition 
The majority of subjects (695/719; 96%) completed the Day 29 safety assessments. Of 
the 24 subjects who prematurely discontinued from the trial after receiving treatment, 15 
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were in the FCGS group and nine were in the GS alone group. Reasons for premature 
discontinuation were death (10 subjects: eight FCGS, two GS alone), lost to follow-up 
(10 subjects: six FCGS, four GS alone), withdrawal of consent (two subjects: one FCGS, 
one GS alone), “other” (one subject: GS alone; subject did not return for their final 
follow-up visit), and non-compliance (one subject; GS alone). 
 
Subject disposition by surgery type is given in Tables 11-14 
 
Table 11: Subject Disposition (Spinal Surgery) 

 
1 Percentages are based on the number of patients who signed the informed consent form (ICF). Number of 
patients randomized is the denominator for percentages for the rest of the table. 
4 Total days on study are defined as the number of days from the date of randomization to the date of 
completion or discontinuation as provided on the study completion CRF page. 
Source: Section 5.3.5.1 “Study FC-004-Section 14 Tables”, page 2. 
 
Table 12: Subject Disposition (Vascular Surgery) 
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1 Percentages are based on the number of patients who signed the informed consent form (ICF). Number of 
patients randomized is the denominator for percentages for the rest of the table. 
4 Total days on study are defined as the number of days from the date of randomization to the date of 
completion or discontinuation as provided on the study completion CRF page. 
Source: Section 5.3.5.1 “Study FC-004-Section 14 Tables”, page 3. 

Table 13: Subject Disposition (Hepatic Resection) 

 
1 Percentages are based on the number of patients who signed the informed consent form (ICF). Number of 
patients randomized is the denominator for percentages for the rest of the table. 
4 Total days on study are defined as the number of days from the date of randomization to the date of 
completion or discontinuation as provided on the study completion CRF page. 
Source: Section 5.3.5.1 “Study FC-004-Section 14 Tables”, page 4. 
 
 
 
 
Table 14: Subject Disposition (Soft Tissue Dissection) 
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1 Percentages are based on the number of patients who signed the informed consent form (ICF). Number of 
patients randomized is the denominator for percentages for the rest of the table. 
4 Total days on study are defined as the number of days from the date of randomization to the date of 
completion or discontinuation as provided on the study completion CRF page. 
Source: Section 5.3.5.1 “Study FC-004-Section 14 Tables”, page 5. 

6.1.11 Efficacy Analyses 

6.1.11.1 Analyses of Primary Endpoint(s) 
The median TTH and hazard ratio are shown in Table 15 for each surgical setting. For 
each surgical indication, a statistically significant difference in the TTH distribution 
between FCGS to GS alone was obtained (p < 0.0001 resulting from the Log Rank test). 
These results demonstrate that FCGS is superior to GS alone for achieving hemostasis. 
 
Table 15: Time to Hemostasis by Surgery Type and Treatment 

 
a Log-rank test 
Source:  Section 2.7.3 “FC-004-Clinical Study Report [Fibrocaps, Fibrin sealant]”, page 11 

6.1.11.2 Analyses of Secondary Endpoints  
The results in Table 16 present an analysis of the difference in the restricted mean TTH 
over 5 minutes using Irwin’s estimator (i.e., the difference in the area under the Kaplan-
Meier estimator of TTH survival within 5 minutes) and the Tables 17-20 present the 
proportion of subjects achieving hemostasis at 3 and 5 minutes for each of the four 
surgery types. 
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Table 16:  Restricted Mean TTH by Surgery Type and Treatment within 5 minutes at 
TBS. 

 
Source:  Section 2.7.3 “FC-004-Clinical Study Report [Fibrocaps, Fibrin sealant]”, page 14 

Table 17: Proportion of Subjects Achieving Hemostasis for Spinal Surgery 

 
Source:  Section 2.7.3 “Summary of Clinical Efficacy [Fibrocaps, Fibrin sealant]”, page 14 
 
Table 18: Proportion of Subjects Achieving Hemostasis for Vascular Surgery 

Parameter Fibrocaps + Gelatin Sponge 
N=117 

Gelatin Sponge Alone 
N=58 

Patients achieving hemostasis within 
3 minutes at TBS (%, 95% CI) 

86 (73.5 %, 66%-82%) 23 (40.0%, 27% - 52%) 

Difference in Probability (95% CI) 33.8% (19% - 49%) 

p-value < 0.0001 

Patients achieving hemostasis within 
5 minutes at TBS (%, 95% CI) 

102 (87.1%, 81-93%) 38 (65.5., 53-78%) 

Difference in Probability (95% CI) 22% (0.08%- 35%) 

p-value 0.0019 

Source:  Section 2.7.3 “Summary of Clinical Efficacy [Fibrocaps, Fibrin sealant]”, page 14 
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Table 19: Proportion of Subjects Achieving Hemostasis for Hepatic Resection 

 
Source:  Section 2.7.3 “Summary of Clinical Efficacy [Fibrocaps, Fibrin sealant]”, page 15 
 
 
Table 20: Proportions of Subjects Achieving Hemostasis for Soft Tissue Dissection 

 
Source:  Section 2.7.3 “Summary of Clinical Efficacy [Fibrocaps, Fibrin sealant]”, page 15 
 
A statistically significant difference was observed between FCGS versus GS alone for the 
restricted mean TTH and in the percentage of subjects achieving hemostasis at both 3 and 
5 minutes for all four surgery types. These data further demonstrate that FCGS is 
statistically superior to GS alone for achieving hemostasis. 
 
Reviewer Comment: This reviewer verified the 95% CIs for hemostasis in Tables 17 -
20. 

6.1.11.3 Subpopulation Analyses 
There was no difference in TTH measures (mean/median TTH, hazard ratio, restricted 
mean) when assessing various demographic subgroups (age, race, gender) across the 
surgical types.  
 
An assessment of whether the application procedure impacted TTH measurements was 
performed for each surgery type. As shown in Table 21 there was no meaningful 
difference in median TTH whether Fibrocaps was applied using the Fibrospray Device or 
applied directly from the vial across all surgical indications. 
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Table 21: Median TTH by Application Procedure across Surgery Types 

 
Source:  Section 2.7.3 “Summary of Clinical Efficacy [Fibrocaps, Fibrin sealant]”, page 32 

6.1.11.4 Dropouts and/or Discontinuations 
Few subjects were lost to follow up and deaths accounted for only 1% of discontinuation 
of the protocol (Table 22). No subjects discontinued treatment because of an AE. 
However, after the database was locked, it was noted that two subjects were erroneously 
captured as having discontinued treatment because of an AE (Subject 102-034 in the 
FCGS group for Grade 1 low hematocrit and Subject 300-012 in the GS alone group for 
Grade 2.) In both cases the events occurred after completion of study treatment and the 
surgical procedure. No TEAEs reported during the study were considered related to the 
Fibrospray device.  
 
Table 22: Dropouts and/or discontinuations and deaths (695 completed protocol of 721 
randomized (96%)) 

 
b Two subjects were randomized but not treated. 
Source:  Section 5.3.5.1 “Study FC-004-Section 14 Tables”, page 72 
 
The three sensitivity analyses were conducted for each of the four surgery types. The 
results of these sensitivity analyses did not change the finding that FCGS was superior to 
GS alone at achieving hemostasis in all four surgical settings. The percent of patients 
without hemostasis within 5 minutes was low for the FCGS group. It was 2% in the 
spinal surgery population,  20% in the vascular surgery population, 4% in the hepatic 
resection population, and 3% in the tissue dissection population in comparison with 18% 
, 24% , 23%, and 25% correspondently in thr GS group.  
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6.1.12 Safety Analyses 
6.1.12.1 Methods 
Safety data were pooled across surgical indications. 
 
Fibrocaps was applied using the spray device in 260/480 subjects (54%). Exposure by 
application method is presented in Table 23. 
 
 
 
 
 
 
 
 
 
 
 
Table 23: Fibrocaps Exposure and Fibrospray Device Usage by Application Method 
(Safety Population; All Surgery Types) 

 

 
[1] Subject is counted in Fibrospray Device subgroup if either Fibrospray Device Used is indicated on 
Fibrocaps Accountability eCRF page or if use of Fibrospray Nozzle is indicated on Fibrospray 
Accountability eCRF page. 
[2] Fibrospray device usage percentages are based on the number of devices used, not the number of 
patients. 
Source: Section 5.3.5.1 “Study FC-004-Section 14 Tables”, page 1267. 
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6.1.12.3 Deaths  
A total of 10 subjects died during the trial: eight subjects treated with FCGS and two 
subjects treated with GS alone (Table 24). None of the deaths were considered by 
Investigators or the applicant to be related to study treatment. 
 
Table 24: Listing of Deaths  

 

 

 
Source:  Section 2.7.4 “Summary of Clinical Safety [Fibrocaps, Fibrin sealant]”, page 16 

(b) (6)

(b) (6)
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6.1.12.4 Nonfatal Serious Adverse Events  
At least one SAE occurred in 81 of 480 subjects (17%) in the FCGS group and in 29 of 
239 subjects (12%) in the GS group. None of these events were considered to be related 
to the treatment. 
 
6.1.12.5 Adverse Events of Special Interest (AESI)  
The categories of treatment-emergent adverse events (TEAEs) of interest were: 
 
• Surgical site-related events, which includes pain and infection suggestive of a higher 
complication rate 
Overall surgical site-related AEs occurred at similar rates in the FCGS and GS groups, 
15% and 14%, respectively. Incision site pain occurred at the same rate, 13%, in both 
groups, and the remainder of events (postoperative wound infection, incision site 
erythema, incision site complication, incision site cellulitis, postoperative wound 
complication, and incision site infection and incision site pruritus) occurred in less than 
1% of subjects in each group. 
 
• Thromboembolic events, which includes acute ischemic events like myocardial 
infarction, deep vein thrombosis and stroke 
Overall thromboembolic events occurred in 3% of both the FCGS and GS groups. 
Specific events, i.e., deep vein thrombosis, pulmonary embolism, vascular graft 
thrombosis, cardiac arrest, myocardial infarction, myocardial ischaemia, arterial 
thrombosis limb, arteriovenous fistula thrombosis, cerebral infarction, femoral artery 
occlusion, intestinal ischaemia, silent myocardial infarction, thrombosis and vena cava 
thrombosis, occurred in less than 1% of subjects in each treatment group. 
 
• Re-bleeding at the TBS, including post-procedural hemorrhage and hematomas 
Overall events related to re-bleeding from the surgical site occurred at similar rates in the 
FCGS and GS groups, 2% and 3%, respectively. Post-procedural hemorrhage occurred 
more frequently in the GS group (2%) as compared to the FCGS group (<1%) and the 
remainder of the events (haematoma, haemorrhage, post procedural haematoma, arterial 
haemorrhage, wound haematoma and wound haemorrhage) occurred in less than 1% of 
subjects in each treatment group. 
 
• Air emboli-associated events, which includes acute respiratory failure or 
cardiovascular collapse occurring intraoperatively following the use of the Fibrospray 
device 
Overall events suspected of being manifestations of air emboli occurred at the same rate, 
3%, in both the FCGS and GS groups. Procedural hypotension occurred more frequently 
in the FCGS group (2%) as compared to the GS group (<1%), whereas respiratory failure 
occurred more frequently in the GS group (2%) as compared to the FCGS group (<1%). 
Respiratory distress occurred in less than 1% of subjects in each treatment group. 
 
• Hepatitis/HIV suggestive of viral transmission through Fibrocaps 
Since subjects were not routinely screened for hepatitis and HIV at study entry and the 
protocol did not provide for routine post-treatment testing, this aspect of the study is of 
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limited value. Spontaneous reports, even in the setting of a clinical trial, are inadequate to 
assess the risk. 
 
Lower respiratory tract infection was the only AE with a statistically significant 
difference between the treatment groups, which occurred more frequently in the GS alone 
group (0 vs. 3%, p=0.001).   

 
 
 
 
 
 
 

 

10. CONCLUSIONS 

10.1 Statistical Issues and Collective Evidence 
Primary efficacy analyses for study FC-004 were based on the efficacy population 
(n=719), which did not differ significantly from the ITT population (n=721).  It sought to 
test the difference in the TTH survival curves comparing FCGS to GS alone in each 
surgical type using the log rank statistic while ensuring an overall 2-sided significance 
level of 0.05 for each surgical type. For each surgical type, the median TTH was shorter 
with FCGS than with GS alone (p < 0.0001 resulting from the log-rank test of the 
distributions). Three sensitivity analyses were conducted to assess the impact of missing 
data in the results comparing the efficacy population to the ITT population. The results of 
these sensitivity analyses did not change the finding that FCGS was superior to GS alone 
at achieving hemostasis in all four surgical settings. Among the secondary endpoints, a 
statistically significant difference was observed between FCGS versus GS alone for the 
percentage of subjects achieving hemostasis at both 3 and 5 minutes. These data further 
demonstrate that FCGS is statistically superior to GS alone for achieving hemostasis. 
 
Post-procedural hemorrhage following use of FCGS occurred at a lower rate than with 
GS alone and does not appear to be a safety concern. No subjects discontinued treatment 
because of an AE. The 10 deaths (8 FCGS and 2 GS alone) were not related to study 
treatment. 

10.2 Conclusions and Recommendations 
The results of study FC-004 demonstrated statistically significant superiority of FCGS 
over GS alone in all four surgery types.  
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