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Background
• Previously untreated patients (PUPs) are particularly at risk of developing 

neutralizing inhibitors, particularly within the first 20 exposure days (EDs). 
Inhibitors reduce the efficacy of factor replacement to prevent and treat 
bleeds1,2 

• In a previous study, recombinant factor IX fusion protein (rIX-FP) was 
shown to be safe and efficacious in preventing bleeding episodes among 
12 PUPs with hemophilia B (NCT02053792)3,4 

– PUPs had a mean age of 1.3 years and received rIX-FP prophylaxis for a 
mean of 68.3 EDs3

– One of the 12 participants, an 11-year-old male with deletion of exons 7 and 8 
of the FIX gene, developed a FIX inhibitor3

• The ability to accurately predict who is at the highest risk for inhibitor 
development remains a challenge

– Severe disease and large gene mutations, such as deletions, are known
risk factors for inhibitor development1,5 

– However, some risk factors for inhibitor development are still unknown
or not well understood1

• To address this knowledge gap, the American Thrombosis and Hemostasis 
Network (ATHN) 8 study (ATHN 8; NCT03818529) was conducted to 
determine the percentage of PUPs with confirmed inhibitors within
the first 50 EDs and evaluate the variables contributing to inhibitor 
development6

Objective
• To evaluate inhibitor development in PUPs with congenital 

hemophilia B who received rIX-FP in the real-world setting in 
the ATHN 8 study

Figure 1: ATHN 8 study design

ATHN, American Thrombosis and Hemostasis Network; BU, Bethesda Units; ED, exposure day; FIX, factor IX; FVIII, factor VIII; 
HTC, hemophilia treatment center; PUP, previously untreated patient; SAE, serious adverse event.

Table 1: Baseline characteristics
Characteristics N=10
Birth year, n (%)

January 1, 2010, to December 31, 2015 5 (50)
After December 31, 2015 5 (50)

Hemophilia severity, n (%)
Moderate 2 (20)
Severe 8 (80)

Age at first bleed, n (%)
<1 month 6 (60)
1 month to <1 year 2 (20)
1 year to 10 years 2 (20)

Age at first treatment
<1 month 3 (30)
1 month to <1 year 5 (50)
1 year to 10 years 2 (20)

Conclusions
• As data in PUPs are still limited, it is important to survey and 

illustrate information when available

• In this subanalysis of PUPs with hemophilia B who received 
rIX-FP none developed inhibitors

– This included seven participants with more than 20 EDs, 
of whom six had more than 50 EDs

• The data presented in this real-world analysis are consistent 
with those seen in the clinical trial

• In the entire ATHN 8 study, 3 of 39 participants with hemophilia B developed 
inhibitors within the first 50 EDs

– One of the risk factors identified for inhibitor development for all PUPs was 
factor exposure at <1 month of age

• In this subset analysis, no participants developed an inhibitor during the study

Methods
• The ATHN 8 study was a multicenter cohort study at 23 hemophilia 

treatment centers (HTCs) in PUPs with moderate to severe congenital 
hemophilia A or B (Figure 1)

• Participants were followed (prospectively and retrospectively) during their 
first 50 EDs to clotting factor replacement

• All study procedures and follow-up were timed to coincide with scheduled 
hemophilia care when possible

• For this substudy, data were collected for a subset of PUPs from ATHN 8 with 
hemophilia B who were born between January 2010 and September 2021 
and received rIX-FP at any time 

– Data collection was done from October 2018 to December 2021

• Participants were enrolled at ATHN-affiliated sites until 50 clotting factor 
EDs, development of a confirmed neutralizing inhibitor, or study closure

– Per protocol, confirmed inhibitors are defined as 2 consecutive positive 
inhibitor titers (>0.3 Nijmegen Bethesda Units [BU] for hemophilia B) on 
different blood samples

• Summary statistics of demographics, clinical and diagnostic data, and 
therapeutic management were done for all participants

Results
• The study enrolled 10 PUPs with moderate-to-severe hemophilia B who 

received rIX-FP (Figure 2)

Figure 2: PUPs with hemophilia B given rIX-FP enrolled in 
ATHN 8 study

ATHN 8, American Thrombosis and Hemostasis Network 8 Study; PUP, previously untreated patients; rIX-FP, recombinant 
factor IX fusion protein.

• Baseline characteristics are reported in Table 1

– Most participants (80%) had severe hemophilia 

– Six participants (60%) were <1 month old at the time of their first bleed 

• 70% (7/10) of participants had more than 20 EDs (Figure 3)

– Of these, 6 participants had at least 50 EDs

– Mean FIX EDs was 45 days (Table 2)

Figure 3: Exposure days

EHL, extended half-life; FIX, factor IX; rIX-FP, recombinant factor IX fusion protein; SHL, standard half-life.

Table 2: FIX treatment
Characteristics N=10
FIX exposure days

Mean (SD) 45 (28)
Median (Q1–Q3) 54 (19–70)

Treatment class prior to study exit, n (%)
Other EHL recombinant FIX concentrates 1 (10)
rIX-FP 9 (90)

On prophylaxis, n (%) 8 (80)
EHL, extended half-life; FIX, factor IX; rIX-FP, recombinant factor IX fusion protein; Q1, first quartile; Q3, third quartile; 
SD, standard deviation.

Acknowledgments
The authors thank the patients, investigators, and hemophilia treatment center staff who participated in the 
study. ATHN 8 was sponsored by the American Thrombosis and Hemostasis Network (ATHN). Medical writing 
assistance was provided by Jasmine Ann Javier, MD, of ProEd Communications, and funded by CSL Behring.
The study was funded by CSL Behring and the American Thrombosis and Hemostasis Network.

Disclosures
C.T.: Research funding: Biomarin Pharmaceuticals, Octapharma; Consultancy: Hema Biologics, Sanofi Genzyme, Cyclerion Therapeutics, Inc, Genentech, CSL Behring, Takeda, BlueBird Bio; 
Honoraria: Hema Biologics, Octapharma, Sanofi Genzyme, Genentech, CSL Behring, Takeda; Data safety monitoring board: Cyclerion Therapeutics, Inc, BlueBird Bio. M.C.: No disclosures. 
L.M.: Honoraria: Spark Therapeutics, Sanofi, CSL, Novo Nordisk, Genentech, Sobi; Speakers bureau: Sanofi, CSL. M.M.: No disclosures. C.O.: Employment: American Thrombosis and 
Hemostasis Network. M.R.: Research funding: Bayer, BioMarin, CSL Behring, Genentech, Grifols, Hema Biologics, LFB, Novo Nordisk, Octapharma, Pfizer, Sanofi, Takeda, uniQure; 
Consultancy: CSL Behring, Genentech, Hema Biologics, Novo Nordisk, Pfizer, Sanofi, Takeda, uniQure; Board of directors: Partners in Bleeding Disorders; Employment: National Bleeding 
Disorders Foundation, Yale School of Medicine. E.T.: No disclosures. H.K.: Employment: Techdata Service; Funding: CSL Behring. V.D. and H.S.: Employment: CSL Behring. S.C.: Honoraria: 
Genentech, Novo Nordisk. 

References
1. Srivastava A, et al. Haemophilia. 2020;26(suppl 6):1–158.
2. Königs C, et al. Blood. 2022;139(26):3699–3707.
3. Lemons R, et al. ISTH 2022. Oral presentation.

Abstract OC 63.3.
4. Clinicaltrials.gov. https://classic.clinicaltrials.gov/

ct2/show/NCT02053792. Accessed February 12, 2024.

5. Oldenburg J, et al. Semin Hematol. 2004;41(suppl 1):82–88.
6. Clinicaltrials.gov. https://classic.clinicaltrials.gov/

ct2/show/NCT03818529. Accessed February 12, 2024.

Discover more 
publications in 
Hemophilia B

Follow-up

Until 50 EDs (prospectively or retrospectively), 
development of inhibitor, or study closure

Hemophilia B with 
FIX activity ≤5%

Hemophilia A with 
FVIII activity ≤5%PUPs born on or after 

January 1, 2010, 
enrolled in the 23 US 
HTCs. Their bleeding 

events and factor 
utilization were 

recorded.
Inhibitor testing coincided with follow up during 

hemophilia care 

Secondary endpoints:
• Risk factors associated with inhibitor 

development
• Enrollment percentage
• Age of diagnosis and first exposure to 

factor treatment
• EDs prior to inhibitor development
• Bleeding complications within the 

first 50 EDs

Primary endpoint:
• Inhibitor development 

(>0.5 and >0.3 Nijmegen 
BU for hemophilia A and 
B, respectively)

• Factor replacement dosing within 
the first 50 EDs

• Incidence of transient inhibitor 
development (not confirmed on
a consecutive repeat testing)

• SAEs during first 50 EDs

ATHN 8
N=237

Hemophilia A
n=198

Hemophilia B
n=39

Received rIX-FP
n=10

Did not receive rIX-FP
n=29

Among these 10 participants,
none developed an inhibitor 
during the study
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