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To the Editor

Hemophilia A is an X-linked bleeding disorder resulting from deficiency of factor VIII 

(FVIII) and characterized by spontaneous and traumatic bleeding into joints and muscles. 

Because recurrence of spontaneous bleeds into joints leads to synovial inflammation and 

degenerative arthritis [1], a major goal of comprehensive care for patients with severe 

hemophilia A is to prevent bleeds by frequent preventive or “prophylactic” dosing of FVIII 

[2]. Three times-weekly prophylaxis has been shown to prevent joint bleeds and joint 

damage in children with severe hemophilia A [2] and is now considered standard of care [3]. 

However, whether prophylaxis should be continued at the same dose and frequency in adults 

whose joints and supporting tissues are more mature and potentially less vulnerable to 

bleeds, is not known. Further, although prophylaxis is effective in reducing bleeds, 

hospitalizations, and improving days lost at work and quality of life [4], significant barriers 

exist: it is invasive, inconvenient, and costly. For a 70 kg male with severe hemophilia A 

using 40–50 IU/kg recombinant factor VIIII (rFVIII) three times weekly, at an estimated 

$0.80 per unit, the cost approaches up to $500,000 annually, or higher if there is trauma or 

surgery. According to the CDC Universal Data collection database, prophylaxis is practiced 

by only 57% overall [5], and among adults, only 33% continue on prophylaxis as it 

interferes with lifestyle and is costly [6]. Yet, of those reducing prophylaxis frequency, only 

20% require a subsequent more intense regimen [7]. These data suggest that, while a 

significant proportion of young adults reduce or discontinue prophylaxis, once-weekly or 

twice-weekly regimens may be sufficient to prevent or reduce joint bleeding and joint 

damage, the latter of which was subsequently studied [8]

We, therefore, designed a pilot NHLBI R34 study to determine the feasibility of conducting 

a larger R01 clinical trial to compare the safety and efficacy of 40 IU/kg rFVIII prophylaxis 

given once-weekly vs. three times-weekly in adults ≥ 18 years of age with severe hemophilia 

A, FVIII ≤ 0.01 U/ml. This was an outpatient 52-week prospective, cross-over, multi-center 

phase III trial, registered at ClinicalTrials.gov (NCT 01405742). The study was approved by 

the Institutional Review Board at the University of Pittsburgh (IRB PRO110905888), and by 

institutional boards at each participating institution. The trial was overseen by a Data and 

Safety Monitoring Board (DSMB) appointed by NHLBI which monitored trial progress and 

patient safety. Eligible subjects were adult males with severe hemophilia A, FVIII <0.01 

IU/ml, ≥18 years of age, ≥ 150 prior exposures, no history of a detectable inhibitor (<0.6 

Bethesda units), and no allergic reaction or anaphylaxis to FVIII products. Patients with 

acquired hemophilia, bleeding disorders other than hemophilia A, with an inhibitor, or 

symptomatic HCV or HIV disease or life expectancy less than 5 years were excluded. 

Subjects were recruited from six hemophilia treatment centers, and all provided written 

informed consent. Randomization was within 24 hours of screening to once-weekly vs. 

three-time-weekly recombinant factor VIII (rFVIII) prophylaxis at a dose of 40 IU/kg given 

by intravenous injection. The minimum dose was 40 IU/kg and the maximum dose was up to 

5% higher, or 42 IU/kg. After 26 weeks, subjects were crossed over to the alternate arm, 

beginning after a 72-hour washout period. Subjects used their own prescribed clotting factor. 

Rescue doses were allowed for breakthrough bleeds on study.
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The primary efficacy outcome was joint bleed frequency by patient diary. Secondary 

outcomes included factor usage, including rescue FVIII for breakthrough bleeds. Range of 

motion of eight joints, including bilateral hips, knees, elbows, and ankles was measured by 

digital cameras at 26 and 52 weeks, using summary measures reflecting proportionate 

reduction from full range of motion for all eight joints, compared to reference values from 

normal males [9]. Quality-of-life by Haemo-QoL-A was assessed at 26 and 52 weeks, using 

summary measures for physical, psychological, social, and treatment-related scales, as 

described [10]. Coagulation factors II, V, VII, VIII, IX, and X, were assessed at weeks 8 and 

34, i.e. 8 weeks after initiating each regimen by one-stage clotting assays; anti-thrombin 

activity by chromogenic assay; total tissue factor pathway inhibitor by ELISA; and thrombin 

generation on frozen citrated platelet-poor plasma samples, as previously described [11].

Since this pilot study was small and lacked power to test for differences between arms or 

non-inferiority, no hypothesis testing was conducted. The analyses were descriptive and 

focused on estimation and confidence intervals (CI), and summary measures including the 

mean, median, standard deviation for continuous data and frequency and percentages for 

categorical data. This pilot study was not powered to test the non-inferiority of three-times 

weekly with once-weekly rFVIII prophylaxis in adults with severe hemophilia A; rather it 

tested the feasibility of a future larger phase III randomized trial [12]. Prior to conducting 

this pilot study, preliminary sample size calculations indicated a sample size of 106 subjects, 

inflated to 124 for 15% attrition, would be required for a phase III randomized, crossover, 

non-inferiority trial [13]. For this pilot study, a sample size of 20 subjects was considered 

sufficient for clinical reasons to determine feasibility of approach and practicality of 

processes, e.g. randomization, web-based data entry, digital imaging joint assessment, 

quality of life tools, and assay on frozen samples.

Of 172, screened, 168 (98.7%) [95% CI: 94.2%, 99.4%] were excluded: these included 15 

who were ineligible, 14 with inhibitors and 1 with thrombocytopenia; 108 who declined to 

participate, including 62 due to fear of bleeds on once-weekly dosing or fear of intravenous 

access if three-times weekly dosing, 35 due to competing time/work demands, 6 due to 

competing studies, 5 due to lack of free factor; and 45 for other reasons (Figure 1). Four 

subjects (2.3%) [95% CI: 0.7%, 5.8%] were randomized and enrolled between 07/02/12 and 

10/29/12, of whom one (25.0%) [95% CI; 0.6%, 80.5%] dropped out at week 8, and was lost 

to follow-up, leaving three who completed the trial. All three subjects had severe hemophilia 

A, FVIII < 0.01 U/ml, one randomized to 40 IU/kg rFVIII once-weekly prophylaxis crossed 

over at week 26 to three-times weekly, and two randomized to 40 IU/kg rFVIII three-times 

weekly prophylaxis crossed over at week 26 to once-weekly prophylaxis, one of whom was 

lost to follow-up before cross-over. Because of lagging enrollment, ten additional HTCs 

were recruited between 01/15/13 and 01/30/13, and by 06/19/13 four had completed and six 

awaited regulatory (IRB) approval. Contractual approvals for the former four HTCs were 

delayed until 08/15/13 due to research office staffing and priorities, resulting in early study 

closure by the NIH-appointed DSMB on 11/08/13. None of the 10 sites enrolled any study 

subjects.

Traumatic and spontaneous bleeding frequency was low in both prophylaxis regimens, with 

a trend to fewer bleeds in those treated three-times weekly. None of the subjects had severe 
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bleeding, thrombosis, other adverse events, or serious adverse events. Joint range of motion, 

quality of life, coagulation levels, and thrombin generation were shown to be feasible and 

did not distinguish between once-weekly and three-times weekly regimens. The findings of 

this R34 pilot study proved a larger phase III multi-site trial was not feasible. The low 

enrollment and delays in adding ten new sites because of regulatory and contractual delays 

led to early study closure, which was unexpected, and confirm the difficulties of rare disease 

research [14]. Yet, the lessons learned have been helpful in planning other multi-site clinical 

trials. Barriers to enrollment, including competing studies and lack of free study factor, were 

expected and typical of investigator-initiated rare disease trials [14]; other enrollment 

barriers were unexpected, including patient unwillingness to change prophylaxis frequency, 

constituting 37% of enrollment exclusions. These findings suggest that bleed severity and 

infusion difficulty do influence prophylaxis adherence in adults [13], and while the question 

of whether once-weekly prophylaxis is non-inferior to three-times weekly prophylaxis is 

unlikely to be answered, it does confirm the potential benefit of novel therapies that reduce 

treatment frequency.

From a design perspective, one disadvantage of the NIH R34 mechanism was the 

requirement for a pilot study, which in a rare disease requires numerous sites to achieve 

enrollment of a small number of subjects in a 2-year timeframe. By contrast, the NIH U34 

design allows for planning a larger trial by gathering preliminary data without a pilot study, 

which we incorporated in two subsequent studies by conducting structured patient and 

physician interviews regarding acceptability of trial design, piloting assays and web-based 

endpoints; and surveying physicians for potentially eligible subjects. From a resource 
perspective, although lagging enrollment was recognized in the first year and led to rapid 

identification of 10 new sites, slow regulatory approvals by multiple IRBs [15] and slow 

contract execution by the research office led to early trial closure. We have since instituted a 

central IRB to coordinate multi-site studies [16] and hired a part-time grant coordinator to 

expedite multi-site contracting for two planned multi-site trials. From a scientific standpoint, 

efficacy and safety analyses were limited by low enrollment and analyzed by descriptive 

statistics [12], but the results of the pilot study proved the lack of feasibility for a larger 

phase III trial, considered a successful R34 outcome as it avoided wasting scare resources on 

a study destined to fail.
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Figure 1. Hemophilia Adult Prophylaxis Trial Flow Diagram
The flow diagram includes numbers of subjects screened, excluded, randomized, completed 

treatment, and included in analysis.
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