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Purpose: To illustrate the benefits of the extended half-life (EHL) recombinant factor VIII 
product N8-GP (Esperoct®, turoctocog alfa pegol) by describing individual cases of patients 
with severe hemophilia A treated with N8-GP in the pathfinder clinical trial program.
Patients and Methods: This manuscript presents selected patient cases from the pivotal 
pathfinder clinical trial program, which included a number of clinical studies in adults 
(pathfinder 2 and 3) and children (pathfinder 5); overall results published previously. 
Clinical data and outcomes described in this manuscript are more detailed and derived 
from several interesting patient cases (five adults from pathfinder 2 and two children from 
pathfinder 5), who received N8-GP as prophylaxis (PPX) for their severe hemophilia 
A. Three of the five adults described here also underwent multiple major surgeries (for 
which they moved from pathfinder 2 into pathfinder 3 and later returned to pathfinder 2). 
New analyses on pediatric joint health from pathfinder 5 are also summarized here. 
Outcomes assessed included bleeding complications, improvements in quality of life, intrao-
perative hemostatic response, blood loss during surgery, number of blood transfusions, and 
annualized bleeding rates. For the pediatric patients, target joint resolution, adverse events, 
and annualized joint bleeding rate were also assessed, all by the treating physician.
Results: Considerable improvements in treatment adherence, bleeding rates, and overall phy-
sical activity levels were demonstrated in two adult cases from the pathfinder 2 trial. N8-GP 
demonstrated good or excellent hemostatic coverage in three adult patients undergoing multiple 
major surgeries. The benefits of N8-GP for joint health and in support of children and adolescents 
with evolving active lifestyles were reported for several pediatric cases.
Conclusion: These patient cases highlight the benefits of EHL products, such as N8-GP, for 
patients with severe hemophilia A. They include more challenging scenarios relating to 
improvements in previously poor adherence to PPX, children with active sporting lifestyles, 
and patients requiring multiple major surgeries.
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Plain Language Summary
Hemophilia A is a rare condition that results in affected people bleeding too easily. Bleeds 
can damage joints and make surgery risky. Replacement clotting factors can prevent bleeds 
but must be injected directly into patients’ veins several times per week. Over the past 10 
years, newer types of clotting factor have been developed which require less frequent 
injections. Turoctocog alfa pegol (also known as N8-GP or Esperoct®) is one of these 
treatments and has been shown in large clinical trials to be an effective treatment for 
hemophilia A.

Video Abstract  

Point your SmartPhone at the code above. If you have a QR 
code reader the video abstract will appear. Or use: 

https://youtu.be/gz9atm8hCrs 

Correspondence: Robert Klamroth  
Department of Internal Medicine, 
Hemophilia Treatment Centre, Vivantes 
Klinikum im Friedrichshain, Berlin, 
Germany  
Tel +49 30 130 231575  
Fax +49 30 130 232130  
Email robert.klamroth@vivantes.de

Patient Preference and Adherence 2021:15 2443–2454                                                    2443
© 2021 Klamroth et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Patient Preference and Adherence                                                        Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 24 June 2021
Accepted: 12 October 2021
Published: 4 November 2021

http://orcid.org/0000-0003-4194-8183
http://orcid.org/0000-0003-3576-7116
http://orcid.org/0000-0001-5350-1763
mailto:robert.klamroth@vivantes.de
http://www.dovepress.com/permissions.php
https://www.dovepress.com


In this article, we have put together information on 
a selection of individual patients (five adults and seven children) 
treated with N8-GP. We report results for two adults who had 
previously struggled to take clotting factors regularly. Following 
a switch to N8-GP they were able to maintain their schedule of 
injections and experienced improvements in their levels of phy-
sical activity. We also report results for three adults who were 
treated with N8-GP whilst undergoing several major surgeries. 
For all operations, the patients were protected against excessive 
blood loss. Avoiding early damage to joints is important for the 
long-term health of individuals with hemophilia A. Here, we 
report results for five children with improvements in joint symp-
toms following regular treatment with N8-GP. Finally, we 
describe the experience of two children who were able to engage 
in sports whilst receiving N8-GP. These results highlight the 
potential benefits and clinical significance of utilizing N8-GP in 
both adults and children with hemophilia A.

Introduction
Prophylactic factor VIII (FVIII) replacement therapy has 
been the standard of care for patients with hemophilia 
A. Due to their relatively short plasma half-life (range 
10–14 hours), standard half-life (SHL) recombinant 
FVIII (rFVIII) products require frequent intravenous injec-
tions, placing a substantial treatment burden on patients.1 

To reduce the number of injections required, several 
rFVIII products with an extended half-life (EHL) have 
been developed over the past 10 years,1 including N8-GP 
(Esperoct®, turoctocog alfa pegol, Novo Nordisk, 
Bagsværd, Denmark), a glycoPEGylated rFVIII product. 
N8-GP has a half-life approximately 1.6-fold longer than 
SHL FVIII products and therefore requires less-frequent 
dosing.2–4

In the pivotal Phase III pathfinder 2 and 5 trials, N8-GP 
demonstrated a good safety and efficacy profile when 
administered as prophylaxis (PPX) or as an on-demand 
(OD) treatment for bleeds in adults, adolescents, and chil-
dren with severe hemophilia A. Patients who participated 
in pathfinder 2 and 5 were then eligible to enroll in the 
recently completed, long-term extension study, pathfinder 
8 (NCT03528551).

In pathfinder 2 (NCT01480180), previously treated 
patients aged ≥12 years were treated with N8-GP as PPX 
either every fourth day (Q4D, n=177) or once per week 
(n=61 over the course of the main phase and extension) – 
note that several patients changed treatment regimen dur-
ing the trial so may be included in more than one treatment 
arm but counted once in the total. The median treatment 
duration on any regimen was 5.4 years. For patients 

receiving N8-GP Q4D, the median and mean annualized 
bleeding rates (ABRs) were 0.84 and 2.14, respectively, 
and the proportion of patients who experienced zero bleeds 
increased with every additional year of PPX – from 39.1% 
in the first year of treatment to 64.4% in the sixth year. 
Across the treatment arms, 83.2% of bleeds were success-
fully treated (defined as “excellent” or “good” response). 
In total, 80.9% of bleeds were treated with one injection 
and 94.9% with up to two injections.5

In pathfinder 5 (NCT01731600), previously treated 
patients aged <12 years (n=68) were treated with N8-GP 
(50–75 IU/kg twice per week; dosing every third day 
was permitted based on the patient’s bleeding pattern) 
for a median time of ~4.9 years. The median and mean 
ABRs were 0.81 and 1.08, respectively, and the propor-
tion of patients who experienced zero bleeds increased 
with every additional year of PPX – from 32% in the 
first year of treatment to 70% during year 5. N8-GP 
treatment was successful in treating 81.6% of bleeds in 
all patients and most bleeds (88.2%) were treated with 
≤2 injections.6 Treatment with N8-GP also resulted in 
improvements in joint health in patients enrolled in 
pathfinder 5. Overall, 12 patients had 16 target joints 
(TJs) at baseline, which all resolved (according to both 
the International Society on Thrombosis and 
Haemostasis [ISTH] criteria and the more stringent pro-
tocol definition) during the trial.6

N8-GP has also been shown to be effective for the 
perioperative management of bleeds in patients ≥12 years 
(n=35) with severe hemophilia A undergoing major sur-
gery in the Phase III pathfinder 3 trial (NCT01489111) – 
a sub-study of pathfinder 2.7,8 Hemostasis was successful 
in 47 out of 49 (95.9%) major surgeries, with the remain-
ing two surgeries defined as having a “moderate” response. 
A lower frequency of N8-GP injections was administered 
during the overall post-operative period compared with 
previous data for SHL rFVIII products.8

This manuscript aims to describe illustrative patient 
cases from the pivotal pathfinder clinical trials of previous 
poor adherence to PPX (cases 1 and 2), multiple (≥3) major 
surgeries (cases 3–5), and children with active lifestyles 
(cases 11 and 12). In addition, we provide details of pedia-
tric patients with TJs at enrollment (cases 6–10). Full data 
for these studies have been previously published,5,6,8 and 
here we examine some of the potential benefits of N8-GP in 
patients with specific challenges drawn from these large- 
scale studies.
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Patients and Methods
Study Design
All cases presented here were part of the pathfinder 2, 3, 
and 5 studies. The eligibility criteria and study design for 
pathfinder 2, 3, and 5 have been described in detail 
previously.2,3,7,9 All trials were approved by independent 
ethics committees and institutional review boards and con-
ducted in accordance with the Declaration of Helsinki and 
Good Clinical Practice guidelines. No additional institu-
tional review approval was required from the authors’ insti-
tutions to publish the case details reported here. Written 
informed consent was obtained from all patients (and each 
child’s legal guardian for patients under the age of 18) prior 
to any trial-related activities to have the case details pub-
lished. The informed consent obtained from patients met the 
correct regulatory requirements of each investigator’s 
respective institution or country. No patient images were 
used. Clinical narratives and patient data from the period 
prior to enrollment in the pathfinder trials were provided by 
the treating physician. All patient cases are from the path-
finder studies and only study information is used. All 
patients signed informed consent in the studies and all 
pathfinder studies had IRB approval. So, additional IRB 
approval concerning this manuscript is not necessary.

Outcomes reported for the adult cases 1 and 2 (pathfin-
der 2) included bleeding complications and qualitative 
improvements in quality of life (changes in physical activity). 
Whilst undergoing multiple major surgeries, cases 3–5 trans-
ferred from pathfinder 2 to pathfinder 3. Outcomes reported 
for these patients included intraoperative hemostatic 
response, blood loss during surgery (as estimated by the 
surgeon), number of blood transfusions, N8-GP consump-
tion, and adverse events (AEs). The intraoperative hemo-
static response was defined as excellent (better than 
expected), good (as expected), moderate (less than optimal 
but no change in treatment regimen required), or none (bleed-
ing due to inadequate response; regimen change required).7,8 

ABRs were also calculated for the pathfinder 3 patients based 
on the number of bleeds reported by the end of their partici-
pation in pathfinder 2.

Outcomes reported for the pediatric patient cases 6–10 
(pathfinder 5) include TJ resolution and AEs. TJs were 
defined as ≥3 bleeds in a consecutive 6-month period. TJ 
resolution was determined using either the per-protocol 
definition of no bleeds in a consecutive 12-month 
period10 or the ISTH definition of ≤2 bleeds/consecutive 
12-month period.11 For pediatric patient cases 11 and 12 

(pathfinder 5) we report bleeding complications, qualita-
tive improvements in quality of life (changes in physical 
activity), and AEs. For pathfinder 5, other outcomes 
include overall joint health (proportion of patients with 
zero joint bleeds per year of PPX), TJ ABR, and annual-
ized joint bleeding rate (AjBR; for each year of the study). 
TJ ABR were analyzed using a Poisson regression model 
on number of bleeding episodes per patient allowing for 
over-dispersion and using log planned observation dura-
tion as an offset. Estimates of the TJ ABR were provided 
with 95% confidence intervals.

Individual FVIII trough levels for patients (assessed by 
a product-specific chromogenic assay) were calculated as 
geometric means from all relevant visits starting from visit 3.

Results
N8-GP Treatment in Adults: Illustrative 
Patient Cases
Adults Receiving N8-GP PPX
Patient Case 1 
This patient (Figure 1A) previously received treatment with 
cryoprecipitate and plasma-derived FVIII (pdFVIII), but in 
2003 switched to rFVIII. Twelve months prior to pathfinder 2 
enrollment, he was mainly receiving SHL rFVIII as an OD 
treatment, and some PPX, although his adherence to PPX 
was poor with only one treatment administered each week. 
During this time, the patient experienced multiple bleeds; 
with all of this he developed arthropathy of the right knee and 
both ankles. According to the treating physician, the patient’s 
motivation for entering pathfinder 2 was to receive PPX with 
a reduced number of injections.

During pathfinder 2, this patient was noted to have 
excellent adherence to PPX and a marked reduction in 
the number of bleeding episodes were reported. Overall, 
the patient experienced six bleeds during pathfinder 2 
compared with 35 bleeds during the 12 months prior to 
enrollment, resulting in substantial reductions in ABR (35 
to 1). The FVIII trough level of this patient was 2.2%. The 
patient also reported a significant improvement in physical 
activity, albeit with some continued impairment due to 
hemophilic arthropathy.

Patient Case 2 
The second patient from pathfinder 2 (Figure 1B) had 
previously received treatment with cryoprecipitate and 
then OD pdFVIII. In 2004, he moved to twice weekly 
rFVIII PPX, where his adherence was noted to be poor. 
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In the 12 months prior to enrollment in pathfinder 2, his 
treatment regimen was rFVIII PPX Q4D, on which he 
experienced multiple bleeds, including 21 separate joint 

bleeds – mostly in the right elbow and right hip. His 
relevant past medical history included hepatitis B and 
C infections and replacement of the left knee and right 

A

B

Figure 1 Illustrative patient cases from pathfinder 2. (A) Patient case 1; (B) Patient case 2. 
Notes: For 12 months prior to enrollment in pathfinder 2, patient 1 received 26 IU/kg SHL rFVIII as OD treatment and patient 2 received 13 IU/kg PPX Q4D. During the 
pathfinder program, both patients received 50 IU/kg N8-GP Q4D (pathfinder 2) or three times weekly (pathfinder 8). During pathfinder 2, a trough levels of 2.2% was 
reported for patient 1 and 1.9% for patient 2. 
Abbreviations: ABR, annualized bleeding rate; BMI, body mass index; BW, body weight; OD, on demand; PPX, prophylaxis; Q4D, every 4 days; rFVIII, recombinant factor 
VIII; SHL, standard half-life.
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hip. Like case 1, the patient’s motivation for entering 
pathfinder 2 was to receive PPX with a reduced number 
of injections.

During pathfinder 2, the patient’s ABR reduced consider-
ably to 3 compared with 22 prior to enrollment; his FVIII 
trough level was 1.9%. As per patient 1, this patient was able 
to significantly increase his sporting activity during pathfin-
der 2. As expected, the high dose of N8-GP (50 IU/kg Q4D) 
during pathfinder 2 was more efficient than the 13 IU/kg Q4D 
dose of SHL product the patient received prior to pathfinder 2.

Adults Undergoing Multiple Major Surgeries
Patient Cases 3–5 
Details of the three adults who underwent ≥3 major sur-
geries are shown in Figure 2A–C. These patients transferred 
from pathfinder 2 to pathfinder 3 for the period during 
which they had multiple major surgeries. Following com-
pletion of each surgery, the patients resumed prophylactic 
N8-GP as part of pathfinder 2. Patient case 3 underwent 
three elective procedures. For the first surgery, a laparotomy 
and pseudotumor excision, blood loss was slightly higher 
than anticipated (2 L vs 1.5 L) and two blood transfusions 
were required. For the other two surgeries, blood loss was 
no greater than anticipated (0.2 L vs 0.3 L for right total 
knee replacement [TKR] and 0.18 L for both anticipated 
and estimated blood loss for left TKR) and no transfusions 
were required. Patient case 4 underwent two elective and 
two emergency procedures. Blood loss of 1 L occurred 
during the emergency removal of an infected right knee 
prosthesis, but the volume was as anticipated. The patient 
required one blood transfusion for the bilateral knee pros-
thesis and two blood transfusions for removal of the 
infected right knee prosthesis. Finally, patient case 5 under-
went four elective procedures. A slightly higher than antici-
pated volume of blood was lost during a cholecystectomy 
(0.1 L vs 0 L), but no transfusion was required. For all 
surgeries, the hemostatic response was described as good 
or excellent and this was maintained post surgery, with 
uncomplicated recoveries across all procedures. N8-GP 
consumption for all surgeries is presented in Table 1. All 
patients received a single pre-surgery dose and for four 
surgeries a single post-surgery dose was required on 
the day of surgery. For days 1–6 and 7–14 post surgery, 
total consumption ranged from 150.0 to 245.3 IU/kg and 
53.9 to 273.6 IU/kg, respectively. All three patients had an 
ABR of 0 at the end of pathfinder 2. In addition, during 
participation in pathfinder 2, FVIII trough levels were 3.8% 
for patient 3, 8.8% for patient 4, and 1.1% for patient case 5.

N8-GP was well tolerated in all five cases from path-
finder 2/3. Patient 1 experienced a moderate AE of rotator 
cuff syndrome; all other reported AEs were mild. All AEs 
were considered unrelated to treatment and no N8-GP dose 
adjustments were required.

N8-GP Experience in Children
Joint Health
For all patients enrolled in pathfinder 5, the overall median and 
mean TJ ABRs were 0.00 and 0.09, respectively (Table 2). 
Overall, 20 (31.7%) pediatric patients in pathfinder 5 had zero 
joint bleeds during the trial. As demonstrated in Figure 3, there 
was a trend for improved joint health for older children (aged 
6–11 years) over the duration of the trial, with the proportion 
of older children with zero joint bleeds increasing with each 
successive year. Similarly, the mean AjBR decreased with 
each successive year of N8-GP PPX for older children, from 
1.26 in year 1 to 0.42 in year 5. For the nine older children 
remaining in the study in year 6, no joint bleeds were reported 
(Table 2). A similar trend was reported in younger children 
(aged 0–5 years), although the picture was less clear, likely due 
to increased physical activity as these children develop.

Patient Cases 6–10 
In this article, we present five patients with seven TJs at 
baseline who had no TJ bleeds during the duration of the 
trial (mean 4.5 years) (Table 3). Two patients were <5 years 
old and had not previously received PPX treatment. The 
other three were between 5 and 10 years old and had devel-
oped TJs prior to enrollment in pathfinder 5 despite PPX 
with SHL rFVIII products.

Long-Term Pediatric Experience with N8-GP PPX: 
Illustrative Patient Cases
Patient Case 11 
At enrollment, the patient (Figure 4A) was 11 years old. 
After completing the trial, he entered pathfinder 8 and is 
currently studying at university. Prior to pathfinder 5 
enrollment, the patient was receiving SHL rFVIII twice 
weekly but continued to experience bleeds on this PPX 
regimen. Of note, his estimated FVIII trough level was 
2.5% at 48 hours and, as such, it was estimated that his 
levels would be <1% at 72 hours. According to the treating 
physician, during the 12 months prior to pathfinder 5 
inclusion his ABR was 3, with all bleeds involving trau-
matic injuries to joints. Without N8-GP treatment his 
physician felt that he would have needed to escalate to 
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A

B

C

Figure 2 Illustrative patient cases from pathfinder 3. (A) Patient case 3; (B) Patient case 4; (C) Patient case 5. 
Notes: *Age and weight were as reported at the pathfinder 3 screening visit. **No transfusion required. 
Abbreviations: AE, adverse event; BL, blood loss; BMI, body mass index; BT, blood transfusion; TKR, total knee replacement.
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Table 2 Target Joint (TJ) Annualized Bleeding Rate (ABR) in All Patients Receiving N8-GP Prophylaxis and Mean Annualized Joint 
Bleeding Rates (AjBR) by Year Over the Duration of the Pathfinder 5 Trial

TJ ABR

Younger Children (0–5 Years) 
[n=34]

Older Children (6–11 Years) 
[n=34]

Total  
[n=68]

Mean (SD) 0.03 (0.14) 0.15 (0.38) 0.09 (0.29)

Median (IQR) 0.00 (0.00–0.00) 0.00 (0.00–0.00) 0.00 (0.00–0.00)

Range 0.00–0.78 0.00–1.50 0.00–1.50

Poisson estimate mean (95% CI) 0.04 (0.01–0.20) 0.14 (0.07–0.31) 0.09 (0.04–0.20)

Trial Year n Mean AjBR (SD) n Mean AjBR (SD) n Mean AjBR (SD)

1st year 29 0.38 (0.68) 34 1.26 (1.88) 63 0.86 (1.51)

2nd year 29 0.21 (0.49) 34 0.79 (1.57) 63 0.52 (1.23)

3rd year 29 0.52 (0.91) 34 0.71 (1.49) 63 0.62 (1.25)

4th year 29 0.07 (0.26) 34 0.50 (0.99) 63 0.30 (0.78)

5th year 29 0.31 (1.07) 34 0.42 (0.89) 63 0.37 (0.97)

6th year 9 0.70 (2.11) 9 0.00a 18 0.35 (1.49)

Notes: The Poisson estimate is based on a Poisson regression model with age group as a factor allowing for over-dispersion and using the log of treatment duration as an 
offset. Estimates of the TJ ABR and the CI form the Poisson model respectively. aNo patients aged 6–11 years experienced a joint bleed in year 6 of the pathfinder 5 trial; 
therefore, SD and IQR were not calculated. 
Abbreviations: CI, confidence interval; IQR, interquartile range; SD, standard deviation.

Table 1 N8-GP Consumption in Patients Undergoing Multiple (≥3) Major Surgeries During Pathfinder 3

N8-GP Consumption (IU/kg) Pre Surgery  
(Pre Dose)  

FVIII Activity Value  
(U/mL)b

Pre 
Surgery 
(Day 0)

Post 
Surgery 
(Day 0)a

Post Surgery, 
Days 1–6 (Total)

Post Surgery, 
Days 7–14 

(Total)

Patient case 3
Laparotomy/pseudotumor excision 75.0 50.0 225.0 192.2 0.892

Right TKR 50.3 50.3 245.3 273.6 0.391
Left TKR 50.0 0 239.4 159.1 0.653

Patient case 4
Removal of infected right knee 

arthroplasty

78.1 0 195.3 164.1 0.065

Bilateral knee prostheses 86.2 50.0 200.0 189.2 0.071
Removal of infected right knee prosthesis 76.9 50.0 150.0 200.0 0.054

Right knee arthrodesis 76.9 0 161.5 153.8 0.207

Patient case 5
Arthroscopic left elbow synovectomy 51.2 0 209.4 127.2 0.617

Bilateral ankle arthroscopy 52.6 0 163.0 53.9 0.0045
Right ankle arthroscopy 51.0 0 159.2 106.3 0.0045

Laparoscopic cholecystectomy 50.6 0 164.8 60.8 0.0045

Notes: aTime from end of surgery until midnight on day of surgery; bMeasured by a chromogenic product-specific assay. 
Abbreviation: TKR, total knee replacement.
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SHL rFVIII injections three times per week, which the 
patient was keen to avoid.

During the 5 years that he received N8-GP in pathfin-
der 5, the patient had an ABR of 1 and a trough FVIII 
level of 2.9%. He was initially able to maintain twice- 
weekly injections and this supported his participation in 
sports. Later sports became his priority and he started to 
play American football and rugby. To support this life-
style, he was escalated to three injections per week to 
provide higher FVIII trough levels when he transitioned 
to pathfinder 8 at around 16 years of age. Now at 18 years 
of age, he is once again less active (mainly due to COVID- 
19 pandemic) and has reverted back to a twice-weekly 
regimen.

Patient Case 12 
This patient (Figure 4B) was 7 years old at enrollment. 
Prior to enrollment in pathfinder 5 he was receiving PPX 
with SHL FVIII twice per week. His bleeding history 
included one joint bleed and during the 12 months prior 
to pathfinder 5 inclusion his ABR was 7. His motivation 

for entering pathfinder 5 was to avoid escalating from two 
to three injections per week as his level of sports activities 
increased. Whilst participating in pathfinder 5 his ABR 
decreased to 1 and he had 6 bleeding episodes in total in 
the 5 years that he received N8-GP. His FVIII trough level 
was 2.8%. After completing pathfinder 5, the patient sub-
sequently enrolled in pathfinder 8.

This patient was able to maintain a twice-weekly dos-
ing regimen during his entire participation in the pathfin-
der studies. According to his treating physician, switching 
from SHL rFVIII to N8-GP supported his increase in 
sporting activity. His family also considered the timing 
of the N8-GP injections (Sundays and Wednesdays) to be 
convenient.

For all pediatric cases described here, the safety profile 
of N8-GP throughout the pathfinder 5 trial was uneventful. 
Overall, two patients experienced a medical event of spe-
cial interest. These were two episodes of allergic edema of 
the face (patient case 8), which was considered by the 
investigator to be unlikely to be related to treatment, and 
one accidental overdose (patient case 9 was prescribed 
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Figure 3 Patients with zero annual joint bleeds during the pathfinder 5 trial.

Table 3 Patients with Target Joints (TJs) at Baseline Who Reported No TJ Bleeds During Pathfinder 5

Patient Age at Baseline 
(Years)

TJ Location(s) at 
Baseline

Prior Treatment If on Prior PPX, Age at Initiation 
(Years)

EDs Prior to 
Trial

Case 6 3 Right knee On-demand rFVIII – 51
Case 7 4 Left ankle and left knee On-demand rFVIII – 54

Case 8 5 Right knee and left knee rFVIII PPX 5 66

Case 9 10 Left knee rFVIII PPX 1 1399
Case 10 7 Right ankle rFVIII PPX 1 192

Abbreviations: ED, exposure days; PPX, prophylaxis; rFVIII, recombinant factor VIII.
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A

B

Figure 4 Illustrative patient cases from pathfinder 5. (A) Patient case 11; (B) Patient case 12. 
Notes: Patient case 11: For 12 months prior to enrollment in pathfinder 5, the patient received 40 IU/kg BW SHL rFVIII twice weekly. During the pathfinder program, the 
patient received N8-GP at 50–75 IU/kg BW twice weekly (pathfinder 5, FVIII trough level 2.9%) and 50 IU/kg BW three times weekly (pathfinder 8). Patient case 12: For 12 
months prior to enrollment in pathfinder 5, the patient received 40 IU/kg BW SHL rFVIII twice weekly (factor level 2.5% at 48 hours). During the pathfinder program, the 
patient received N8-GP at 50–75 IU/kg BW twice weekly (pathfinder 5, FVIII trough level 2.8%) and 50 IU/kg BW twice weekly (pathfinder 8). 
Abbreviations: ABR, annualized bleeding rate; BMI, body mass index; BW, body weight; FVIII, factor VIII; PPX, prophylaxis; rFVIII, recombinant FVIII; SHL, standard half-life.
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4mL of 2000 IU N8-GP but was dosed in error with 8 mL 
of 4000 IU N8-GP on exposure day 2). Neither event 
resulted in any long-term sequelae. All other reported 
AEs for the cases included here were mild or moderate 
and unrelated to treatment. All patients recovered from 
AEs without N8-GP dose adjustment.

Discussion
The pivotal pathfinder trials have demonstrated the long- 
term safety and efficacy of N8-GP in over 270 adult and 
pediatric patients with severe hemophilia A, including for 
PPX, for OD treatment of bleeds, and to support surgical 
procedures.5,6,8 The pathfinder trials are the largest and 
longest clinical trial program conducted in hemophilia 
A to date, with more than 882 patient years of treatment 
recorded as of 2020.9 Other EHL rFVIII products such as 
rFVIIIFc (Elocta®/Eloctate®, Sobi, Stockholm, Sweden/ 
Biogen Inc, Cambridge, MA, USA), BAX 885 (Adnovi®/ 
Adynovate®, Baxalta, a Takeda company, Lexington, MA, 
USA), and BAY 94–9027 (Jivi®, Bayer, Whippany, NJ, 
USA) have also been approved for use in severe hemophi-
lia A.

Using a simple fixed interval and fixed weight-based 
N8-GP dosing regimen, patients of all ages were shown to 
achieve higher FVIII trough levels with fewer injections 
when compared with SHL products.12,13 N8-GP offers 
patients good protection from bleeds using a twice-weekly 
or Q4D dosing regimen.5,6 These dosing regimens are con-
venient compared with more frequent regimens, as the 
number of infusions required on school or workdays may 
be reduced.13 This has practical advantages for patients and 
their families and may be helpful in improving adherence. 
The psychological benefits of reducing the number of injec-
tions, particularly for children and adolescents, should also 
not be underestimated and may result in improved compli-
ance. The benefits of the potential for N8-GP to improve 
adherence are illustrated in the two adult cases derived from 
pathfinder 2. These patients had previously displayed poor 
adherence to PPX and both were affected by hemophilic 
arthropathy and limitations to their sporting activity. During 
pathfinder 2, both patients displayed a marked reduction in 
bleeding complications and a considerable increase in their 
sporting activities. Both patients were reported to have 
excellent adherence to N8-GP, which may be due to the 
reduced dosing frequency and the benefits of treatment that 
they experienced.

N8-GP PPX can in some cases be modified to align 
with patients’ individual needs and activity levels.12 For 

example, treatment with EHL products may enable 
patients with severe hemophilia A to have greater levels 
of sports participation and to take part in contact sports, 
which they are usually advised to avoid.13 These potential 
benefits are illustrated in the two long-term pediatric cases 
examined here. Both patients initiated N8-GP as children 
but received ongoing treatment supporting their transition 
from childhood through to adolescence and adulthood. 
Sports played a major role in the life of these children 
and, in both cases, they were able to increase their sporting 
activities whilst maintaining a twice-weekly dosing regi-
men and experiencing few bleeding episodes. Ultimately, 
patient case 11 increased to three doses per week to 
successfully support his involvement in contact sports.

In the pediatric setting, patients may commence PPX 
with SHL FVIII on alternate days straight away in order to 
optimize protection against bleeding.14 However, to avoid 
the use of a central venous access device, children are 
often initiated at a reduced frequency PPX, eg once per 
week, and then escalated – in most cases PPX is ultimately 
required every other day.13,14 For these children, switching 
from an SHL to an EHL rFVIII may prevent the need for 
escalation to every-other-day PPX, as twice-per-week 
EHL rFVIII PPX is likely sufficient for most children.

Careful management with rFVIII is required to man-
age bleeding during surgery for patients with severe 
hemophilia A.13 EHL products offer the advantage of 
convenient surgical dosing (once per day after the first 
24–48 hours post surgery) and the ability to perform 
assays at a convenient time, eg when laboratories are 
available to process samples. Use of EHL products may 
also result in reduced factor consumption and conse-
quently a lower cost burden.15 In all studies conducted 
with EHL products, hemostasis was rated as excellent or 
good for major and minor surgeries.8,16–18 To date, evi-
dence to support the use of EHL products in patients 
requiring multiple major surgeries has been limited to 
a single patient treated with BAY 94–9027.18 Here, we 
report three patient cases that demonstrated consistent 
efficacy for patients undergoing multiple major surgeries 
who received N8-GP, with no change in hemostatic effi-
cacy or consumption of N8-GP reported across three or 
four surgeries.

Minimizing joint damage is a critical part of managing 
hemophilia in childhood and use of EHL products may 
potentially lead to higher trough levels and maintenance of 
long-term joint health.19 The benefits of N8-GP for the 
resolution of TJs have been reported previously6 and we 
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examined data for five children with TJs at baseline who 
experienced no TJ bleeds throughout pathfinder 5. Overall, 
nearly one-third of patients experienced zero joint bleeds 
during the study, with the benefits increasing with each 
successive year of treatment for patients aged 6–11 years.6 

These results provide evidence that early PPX with N8-GP 
may confer significant benefits for joint health, even for 
patients with pre-existing TJs.

The cases presented here illustrate some of the chal-
lenges associated with the treatment of severe hemophilia 
A and the potential ability of EHL products, such as N8-GP, 
to address these issues.15,20,21 The strength of our case 
series is that all on-trial data were collected systematically 
as part of the pathfinder program. However, as for all case 
series, our study is limited by selection bias and potentially 
recall bias for subjective outcomes.

Conclusions
These patient cases derived from the pathfinder trial pro-
gram illustrate the potential benefits of N8-GP in a range 
of patients: adults with previously poor adherence and 
those undergoing multiple surgeries, and children under-
taking extreme sporting activities. N8-GP has also shown 
positive effect on the overall joint health in children.

Abbreviations
ABR, annualized bleeding rate; AE, adverse event; AjBR, 
annualized joint bleeding rate; BL, blood loss; BMI, body 
mass index; BT, blood transfusion; BW, body weight; CI, 
confidence interval; EHL, extended half-life; FVIII, factor 
VIII; IQR, interquartile range; ISTH, International Society 
on Thrombosis and Haemostasis; OD, on demand; 
pdFVIII, plasma-derived FVIII; PPX, prophylaxis; Q4D, 
every 4 days; rFVIII, recombinant FVIII; SD, standard 
deviation; SHL, standard half-life; TJ, target joint; TKR, 
total knee replacement.
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