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Illuminating the Role of Shared Decision-Making as the 
Hemophilia A Management Landscape Continues to 
Evolve: Progress in Practice

Dr. Young: My name is Guy Young from the Children’s Hospital in 
Los Angeles.

This session is called, “Illuminating the Role of Shared Decision-
Making as the Hemophilia A Management Landscape Continues 
to Evolve: Progress in Practice.” Joining me for this PeerView Live 
symposium are Dr. Johannes Oldenburg from the University Clinic 
Bonn and Dr. Rebecca Kruse-Jarres from the Washington Center for 
Bleeding Disorders, Bloodworks Northwest. 

Now, we’ll get started with a brief introduction from me and I’ll 
talk about some innovations in hemophilia. Then, we’ll have a 
discussion regarding extended half-life factor VIII replacement 
clotting factors from Professor Oldenburg. And then, there’s 
shared decision-making from Rebecca Kruse-Jarres. 

Hemophilia A: At a Glance1,2 

1. Mannucci PM, Tuddenham EG. N Engl J Med. 2001;344:1773-1779. 2. Srivasta A et al. Haemophilia. 2013;19:e1-e47. 

X-linked inherited disorder attributed to a deficiency in clotting factor VIII (FVIII) 

Estimated incidence: 1 in 5,000 male births, without racial or ethnic predilection 

Severe hemophilia A (factor level <1%) typically presents in male infants with either 
spontaneous bleeding events or excessive bleeding/bruising with mild trauma, 

such as circumcision, vaccination, or learning to ambulate 

Without treatment, bleed events for patients with hemophilia A may be life 
threatening or result in chronic disability from recurrent hemarthroses and 

intramuscular bleeding 

So, just briefly, hemophilia A at a glance. I think that we’re all aware 
that it’s an X-linked disorder attributed to a deficiency of clotting 
factor VIII. 

Introduction Estimated incidence is 1 in 5,000. There’s no racial or ethnic 
predilection—so, it’s a very democratic disease. Obviously, 
severe—we know what that means, and that without treatment, 
bleed events for patients can be life-threatening. We do see 
intracranial hemorrhage in pediatrics not infrequently—not 
commonly but not infrequently. And obviously, this can result in 
very severe disabilities. Of course, recurring joint disease can result 
in permanent musculoskeletal disabilities.

History of Hemophilia Treatment 

Plasma 

Cryoprecipitate 

PD-IP  
concentrates 

PD-HP  
concentrates 

Recombinant 
factors 

Whole blood 

Nonfactor  
therapies 

First  
EHL factors 

1900 

1950s 

1960s 
1970s 

1980s 
1990s 2010s 

Nonfactor 
therapies

From 1900—actually even before 1900 through the 1990s and into 
the 2000s, the treatment revolved around replacing the missing 
factor.

 Whole blood, plasma, cryoprecipitate, concentrates—things 
got more and more and more refined, but it was always about 
replacing the missing clotting factor concentrate. And now, we 
have entered an era with nonfactor therapies aimed at achieving 
the same or maybe even better outcomes than factor replacement 
therapy. 

Also, in the 2010s, there were the first extended half-life factors—
you’ll hear more about that shortly.

Prophylaxis: Standard of Care for Hemophilia A 

However… 

1. Manco-Johnson MJ et al. N Engl J Med. 2007;357:535-544. 2. Gringeri A et al. J Thromb Haemostat. 2011;9:700-710.  
3. Collins PW et al. Haemophilia. 2011;17:2-10.  4. Gruppo RA et al. Haemophilia. 2003;9:251-260. 5. Peyvandi F et al. N Engl J Med. 
2016;374:2054-2064. 

A number of challenges and barriers to the optimal treatment of patients with  
hemophilia A, including: 

Development of inhibitors to FVIII 
• SIPPET study showed patients treated with PD-FVIII containing VWF 

had lower incidence of inhibitors than those treated with rFVIII5 

Short in vivo half-life of standard replacement factors3,4 

• Adherence can become a major issue 

Benefits of replacement-factor prophylaxis over on-demand treatment well established  
in hemophilia A 

Joint Outcome Study1 

ESPRIT trial2 

Guy Young, MD
Children's Hospital Los Angeles
University of Southern California Keck School of Medicine
Los Angeles, California
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Prophylaxis, we know that that’s the standard of care for 
hemophilia A. There have been lots of studies that have looked 
at this but really, in particular the Joint Outcome and the ESPRIT 
trial, I think focused in very nicely in a randomized fashion. But 
nevertheless, there are still challenges. The challenge, with respect 
to patients without inhibitors, is the short in vivo half-life of these 
standard factor replacement products, which can lead to issues 
with adherence.

Inhibitors: What Are They?1 

1. Astermark J. Haemophilia. 2006;12:52-60. 

“Inhibitor” is the term for a neutralizing antibody 
• Renders factor replacement less effective or ineffective 

Inhibitors significantly complicate the management of hemophilia 
• Bleeds are more difficult to treat 
• Prophylaxis is not nearly as effective 
• Inhibitor patients have worse morbidity 

Inhibitor development more common in hemophilia A than in hemophilia B 

The development of inhibitors—we know that that’s very 
problematic. We know that inhibitor patients suffer much more 
morbidity than the patients without inhibitors. We also know 
from the SIPPET study, that there’s a possible way to reduce the 
incidence of inhibitors using plasma-derived factor VIII in PUPs 
(previously untreated patients).

So, inhibitors are neutralizing antibodies. They render factor 
replacement less effective or ineffective, and the bleeds are 
more difficult to treat. Prophylaxis is not nearly as effective as 
noninhibitors. As I mentioned, they have a worse morbidity. 
Inhibitor development is far more common in hemophilia A than 
hemophilia B.

Until very recently, only 2 treatments were approved for patients with  
hemophilia and inhibitors 

rFVIIa1 

Bleed treatment 
• In the United States: 90-120 mcg/kg  

per dose 
− Doses repeated every 2-3 h until 

bleed resolution 
• Outside the United States:  

270 mcg/kg per dose 

Surgical prophylaxis 

Prophylaxis: Outside the United States only 

aPCC2 

PD mixture of FII, FVII, FIX, and FX  
(some activated) 
Bleed treatment 
• 50-100 IU/kg per dose every 8-12 h 
• Not to exceed 200 IU/kg/d 
Surgical prophylaxis 

Prophylaxis 
• In and outside the United States:  

75 IU/kg QOD 

 
1. http://www.novo-pi.com/novosevenrt.pdf. Accessed November 29, 2017.   
2. http://www.shirecontent.com/PI/PDFs/FEIBA_USA_ENG.pdf. Accessed November 29, 2017. 

Management of Inhibitor Patients 

Management. Until recently we only had two treatments that were 
approved for patients with congenital hemophilia and inhibitors. 
Those are these bypassing agents: recombinant factor VIIa and 
aPCC. And you can see some of the properties that are listed there 
and a short list of dosing and indications.

I’m not going to get into all that, I think the audience is pretty 
well aware of those facts. But the point is, we really only have two 
options for bleed management outside of immune tolerance, 
which I’m not going to discuss.

Addressing Unmet Needs in Hemophilia A 

• We need (much) better agents to prevent bleeding in  
inhibitor patients 

– Necessary to reduce morbidity and improve quality of life 

• We need safe and efficacious replacement factors  
that require less frequent infusion and potentially  
improve adherence 

• We need equally safe and efficacious treatments (to factor 
therapy) that reduce the treatment burden 

Inhibitor 
patients 

Noninhibitor 
patients 

What is the unmet need in hemophilia A? I think this is a 
really crucial question and I split it into inhibitor patients and 
noninhibitor patients because I believe the unmet needs are very 
different.

Beginning in inhibitor patients, we need better—I even put in 
parentheses much better but you can argue with me on that—that 
we need better agents to prevent bleeding in inhibitor patients. 
And this is really necessary to reduce morbidity and improve 
quality of life.

One of the mothers of an inhibitor patient—this is going back 
about 15 years, and some of you may have heard me say this 
before because I do use it over and over again—she said, “You 
know, Dr. Young, I wish my son just had plain old hemophilia 
again.” 

Now, what did she mean by that? What she meant was I wish my 
son had hemophilia without inhibitors. Now, what’s striking about 
that statement is she didn’t say what I think most parents would 
say, which is “I wish my son didn’t have hemophilia.” She just said, 
“I wish my son didn’t have hemophilia with inhibitors.” And that 
really told me and was guiding for me as to what a difference it 
makes for a child and for a whole family to deal with a child that 
has an inhibitor.

I think we all know how difficult it is to manage those patients 
and how much they still suffer. I was part of something called 
the Inhibitor Summit in the United States for 10 years and I saw 
many patients throughout the United States, and they really do 
suffer more. So, that’s their unmet need, better drugs to prevent 
bleeding.

www.peerview.com/VEQ900
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For noninhibitor patients, we have very safe and very efficacious 
replacement factors, but they have their limitations: IV peaking 
and troughing multiple times a week. And that leads to issues of 
venous access, lack of adherence and, frankly, some patients even 
just say, “I’m not going to do prophylaxis. I don’t want to do it.”

So, for those patients we need equally safe—and I emphasize 
equally safe because factor VIII products are extremely safe. 
Outside of the risk of causing inhibitors, outside of that, they’re 
extremely safe. And they’re very efficacious. We all know that from 
the multiple clinical trials that have gone on for many years with all 
the new products, as well as the trials I showed you.

So, we need equally safe and equally efficacious treatments, 
which is a high, high bar to factor therapy, but that can reduce the 
treatment burden and allow for patients to have an easier way to 
prevent bleeding. So, that’s what we need there.

To me, those are really the difference between inhibitor and 
noninhibitor patients. And when we talk about drugs, these new 
drugs that are aimed at treating both, I think the discussion has to 
be completely different with respect to the two and we’ll discuss 
more of that later.

Recent and Potential Advances in Hemophilia A:  
How Can They Address Unmet Needs? 

Extended Half-Life Replacement Factors 
Approved Investigational 

Efmoroctocog alfa (rFVIIIFc) 
Rurioctocog alfa pegol (BAX 855) 

Damoctocog alfa pegol (BAY 94-9027) 
Turoctocog alfa pegol (N8-GP) 

Nonfactor Replacement Strategies 

Approved Investigational 

Emicizumab-kxwh 

Fitusiran 
Concizumab 

BMN 270 
SHP 654 
SPK-8011 

Extended half-life factors you’ll hear about shortly. There are 
approved ones and there are investigational ones that are listed 
there. And when I say approved, we’re in the United States, 
so these are the ones that are approved in the United States. I 
think these are the two that are also approved in other countries 
throughout the world as well. 

With respect to nonfactor replacement, we know there’s only 
emicizumab approved in the United States, but you see a list of 
investigational agents that we’ll discuss as well later on.

Moving on to The Agenda 

• First, we’ll discuss available data on extended half-life replacement 
factors for hemophilia A management 

• Then, we’ll turn our attention to the current status and future directions of 
nonfactor-replacement treatment strategies for hemophilia A 

• Finally, we’ll share videos of a patient with hemophilia A (with inhibitors) 
and his father to highlight the practical aspects of shared decision-making 
as treatment options continue to expand 

So, moving on to the agenda, first [we’ll discuss] extended half-life 
and future directions in nonfactor replacement and then [we’ll 
have] some videos about a hemophilia A patient with inhibitors 
and his father, going through the practical aspects of shared 
decision-making.

We’ll have questions and answers at the end.
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Review of the Evidence 

Dr. Young: We’re going to shift gears a little bit and talk about 
some newer types of therapies, newer directions in hemophilia A 
therapy. 

Addressing Unmet Needs in Hemophilia A:  
What Is the Role of Novel Therapeutic Approaches?1 

New/emerging therapies aimed at identifying alternative targets within the clotting 
cascade to restore coagulation 

Emicizumab-kxwh 
 

Bispecific 
monoclonal 

antibody: bridges 
FIXa and FX to 

restore function of 
missing FVIIIa 

 

Fitusiran 
 

Small inhibitory 
RNA (siRNA) 

targeting 
antithrombin 

 

Concizumab 
 

Monoclonal 
antibody: Tissue 
factor pathway 
inhibitor (TFPI) 

inhibition of 
FXa/TF/FVIIa 

Gene Therapy 
 

Replacing the 
gene needed for 

production of 
endogenous 
factor protein 

1. Hartmann J, Croteau SE. Am J Hematol. 2016;91:1252-1260. 

So again, to address the unmet needs, what could be the role of 
novel therapeutic approaches? 

So we chose to discuss the ones that have the most data so far, and 
that would include emicizumab, fitusiran, and concizumab. There 
are other TFPIs, but we’ll focus on concizumab since we have the 
most data there. 

Innovations in Hemophilia A Therapy: 
Current Status and Future Directions 
for Nonfactor Replacement Strategies

Interactions of Emicizumab-kxwh With FIXa and FX1 

1. Kitazawa T et al. Thromb Haemost. 2017;117:1348-1357. 

Emicizumab-kxwh 

So, emicizumab, what is the mechanism of action? I think this is a 
cartoon that has been seen in many places. You can see on the top, 
the structure of factor VIIIa in the cartoon format, and then factor 
IXa in red, and factor X in blue. And the function of factor VIIIa is to 
basically bring factor IXa and factor X into a proper alignment in 
the intrinsic Xa’s complex and then activate factor X.

Below, you can see the structure of emicizumab, which is a 
bispecific antibody. So, in other words, it has two different 
specificities, as the name implies, one for factor IXa and one for 
factor X. And ultimately, it basically brings factor IXa and X into the 
same or a similar alignment as factor VIIIa. 

So, it is essentially mimicking, if you will, or copying the function 
of factor VIIIa and allowing the intrinsic Xa to then function and 
generate factor Xa even in the absence of factor VIIIa or even in the 
presence of factor VIIIa but in somebody who has inhibitors or in 
the presence of factor VIII in somebody with inhibitors.

Prior episodic (n = 53) 

HAVEN 1: Emicizumab-kxwh Prophylaxis in Patients 
With Hemophilia A With Inhibitors1 

 
 
 
  
. 
 

a 

a 
b 

a Emicizumab:-kxwh 3 mg/kg/wk for 4 wk, 1.5 mg/kg/wk thereafter. b Arm D: Patients unable to enroll into Arms A, B, or C before 
they closed to enrollment.  
1. Oldenburg J et al. N Engl J Med. 2017;377:809-818. 

PwHA with 
inhibitors 

aged ≥12 y  
on treatment 

with BPAs  
(N = 109) 

R 
2:1 

Emicizumab-kxwh (n = 35)a 

No prophylaxis (n = 18) 

Emicizumab-kxwh 

Emicizumab-kxwha 

Emicizumab –kxwh (n = 49)a Emicizumab-kxwh 

Emicizumab-kxwha 

Prior prophylactic (n = 49) 

PwHA with inhibitors on episodic/prophylactic treatment 
with BPAs (from noninterventional study; n = 7) 

Arm A 

Arm B (Control Arm) 

Arm C 

Arm Db 

Primary analysis: ≥24 wk  
follow-up in Arms A and B 

So, the HAVEN 1 trial was published in the New England Journal 
of Medicine recently. Actually, Professor Oldenburg was the first 
author and he presented this data at ISTH, so you can definitely 
find this paper. Again, many of you have probably looked at it.

www.peerview.com/VEQ900
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To walk you through the trial design, there was a randomized 
component and a nonrandomized component. The randomized 
component in the top is the patients who came in on episodic 
therapy and they were randomized in a two-to-one fashion to 
either receive emicizumab or no prophylaxis, which was the 
control arm. The follow-up was for 24 weeks, at which point the 
primary analysis was done. Following the 24 weeks, the patients 
on no prophylaxis could opt to then receive emicizumab as well. 

On the bottom in the green was a cohort of patients in what was 
called arm C. These are patients who are already on prophylaxis 
with bypassing agents, so they were then placed directly onto 
emicizumab, and you see this in 49 of those patients.

There’s a group on arm D on the bottom, which we won’t really 
discuss very much. It’s a small group of seven patients. These are 
patients who were on a study called the noninterventional study, 
which was an observational study before HAVEN 1 started. These 
patients for some reason didn’t get onto HAVEN 1, but because 
they participated in a noninterventional study—well, they didn’t 
get onto the main arm of the study, so they were offered the 
option to participate in HAVEN 1, in a sense after the fact, and so 
that’s what arm D is.

But we’re going to focus on the comparison of arm A with B, which 
is the primary analysis. And then, we’ll also look at comparison 
of arm C, patients who had been on prior bypassing agent 
prophylaxis who were then put on emicizumab prophylaxis. 

As you can see, a total of 109 patients were enrolled and all these 
patients were aged greater than or equal to 12 years.

HAVEN 1: Primary Endpoint1 

 
1. Oldenburg J et al. N Engl J Med. 2017;377:809-818. 
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So, the primary endpoint was looking at ABR, comparing arm A 
with arm B at the 24-week time point. And you can see that there 
was an 87% reduction in bleeding, so the ABR was 23.3 for those 
on no prophylaxis—again only episodic bypassing agents—and 
2.9 for those on emicizumab. So overall, again, 87% reduction in 
bleeding, which was not only statistically significant, but I think 
you’d agree is clinically significant.

For those interested in medians, the medians are on the bottom, 
going from 18.8 to 0. 

On the right side is the percentage of patients with zero bleeds, 
and I think that’s an important thing to look at it and that’s been 
looked at in many of the new factor studies. You saw that in some 
of Johannes’ slides.

So, again, if we look at arm B (no prophylaxis), you can see that 
only 5.6% of patients had no bleeds during that 24-week period. It 
might be surprising that that many had no bleeds since inhibitor 
patients tend to bleed so much, but we know that they can go 
through cycles where they don’t bleed very much. So, of those 
patients, 5.6% had no bleeds over a period of 24 weeks. 
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HAVEN 1: Intraindividual Comparison of Treated Bleeds 
With Emicizumab-kxwh vs Prior BPA Prophylaxis1 

1. Oldenburg J et al. N Engl J Med. 2017;377:809-818. 
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P < .0003 

Median  
ABR 12.0 0.0 
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Emicizumab-kxwh 
prophylaxis Prophylaxis prophylaxisProphylaxis prophylaxisprophylaxis

EVEN MORE  
DRAMATIC EFFECT! 
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4-10 bleeds 

1-3 bleeds 
0 bleeds 

If you look at the emicizumab arm, 63%—almost two-thirds 
had no bleeds. And again, that is a really dramatic difference, in 
my opinion, and definitely a dramatic and clinically meaningful 
difference in the percentage of patients with zero bleed events. 

If we now look at an intraindividual comparison, so this is looking 
at arm C, these are patients who were on prior bypassing-agent 
prophylaxis. Their data was collected during the period of time 
that they were on bypassing-agent prophylaxis. And you’ll see that 
the ABR was 15.7, and when they were moved over to emicizumab 
prophylaxis, there was a 79% reduction—again statistically 
significant but, more importantly, clinically significant.

If you’re interested in the medians, those are on the bottom, 12 
to 0. And here, when we look at the percent zero bleeds, you can 
see 12.5% of the patients—so double those that you saw before 
who are on prior bypassing-agent prophylaxis had no bleeds, and 
71%—more or less the same—on emicizumab prophylaxis who 
had no bleeds. 

And I think, you know, this is probably I’d say even more dramatic 
in a sense because you’re going from patients who are on 
prophylaxis-bypassing agents onto another form of prophylaxis 
with emicizumab, and you’re seeing a really substantial reduction 
in the bleedings. So, I think that’s really quite dramatic and it’s 
working its way towards meeting that unmet need that we 
discussed earlier.
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HAVEN 1: Safety1,2 

• One additional thrombotic microangiopathy event occurred after data cutoff 
• Thrombotic events were skin necrosis/superficial thrombophlebitis in one patient, and cavernous  

sinus thrombosis in a second patient 
• No patients tested positive for antidrug antibodies 

Emicizumab Prophylaxis 
Total number of AEs                                                                                                  198 
Patients (N = 103)  n (%) 
≥1 AE 
Serious AEsa 

Thrombotic microangiopathy 
Thrombotic event 

AEs leading to withdrawalb 

Grade ≥ 3 
Related AE 
Local ISRs  

73 (70.9) 
9 (8.7) 
2 (1.9) 
2 (1.9) 
2 (1.9) 
8 (7.8) 

23 (22.3) 
15 (14.6) 

≥1 AE
Serious AEsa

Thrombotic microangiopathy
Thrombotic event

AEs leading to withdrawalb

73 (70.9)
9 (8.7)
2 (1.9)
2 (1.9)
2 (1.9)

a Additional serious AEs included one event each of: iron-deficiency anemia, sepsis, hemarthrosis, muscle hemorrhage, gastric ulcer 
hemorrhage, headache, and hematuria. b Two additional withdrawals not related to AEs; one withdrawal by patient, one withdrawal due 
to physician decision. 

1. Oldenburg J et al. N Engl J Med. 2017;377:809-818. 2.Oldenburg J et al. International Society on Thrombosis and Hemostasis 2017 
Congress (ISTH 2017). Abstract ASY 01.1. 

As far as safety, so there’s a lot that has been talked about with 
safety and a lot that needs to be talked about with safety because 
it’s very important with any new drugs. So, what you can see here, 
if we look at the red first are the local injection-site reactions. They 
were the most common adverse event that was related to the 
study drug. Fifteen percent of the patients had local injection-site 
reactions. 

However, as far as I’m aware, none of those patients came off the 
study, not on HAVEN 1. In the phase 1 study, there was, I believe, a 
patient who came off. But the injection-site reactions did not lead 
any patient to discontinue emicizumab.

More important, though, are the thrombotic events, the serious 
AEs. And prior to the data cutoff, there were four of those events: 
two thrombotic microangiopathies and two thrombotic events 
that have been talked about quite a lot at the various meetings 
over almost the past year now. 

There was also one additional thrombotic microangiopathy 
event that occurred after the data cutoff. This was a patient 
who also died. The patient died of rectal bleeding—so, he died 
of hemorrhage, actually. And it’s important to note—and not 
obviously blaming a patient for this in any way—but the patient 
was one who, for religious reasons, refused blood transfusions 
and that made it much more difficult to treat his bleeding and 
unfortunately, ultimately, he passed away.

As far as the thrombotic events, one was a skin necrosis and 
superficial thrombophlebitis, and the other was a cavernous sinus 
thrombosis—so, rather unusual types of clots; we’re not talking 
about a DVT in the leg. We’re going to discuss a bit more about 
the issues revolving around the thrombotic events and thrombotic 
microangiopathy when we get to the practical aspect. 

One other important note is that no patients tested positive for 
antidrug antibodies out of these 103 patients who got to this 
point. And on the phase 1 study, there were a few patients who 
had non-neutralizing antidrug antibodies. But in this larger cohort, 
there were no patients who had antidrug antibodies detected. 

So again, the thrombotic microangiopathy, you can see a total of, if 
we include the other patient after the data cutoff, it’s 5%.

Event 

High/Multiple 
Doses aPCC 

Prior to 
Event 

Anticoagulation Resolution Additional  
Treatment 

Restarted 
Emicizumab-kxwh 

Thrombosis #1 Yes No Resolved Supportive care only Yes 

Thrombosis #2 Yes No Resolving Supportive care only No 

TMA #1 Yes N/A Resolved Supportive care only Yes 

TMA #2 Yes N/A Resolved Plasmapheresis No  

TMA #3 Yes N/A Resolvinga Plasmapheresis No 

HAVEN 1: Characteristics of TMA and TE Events1,2 

TMA events in 2 patients short-lived; resolved soon after aPCC treatment was stopped 

 

 
a Patient treated for rectal hemorrhage, which was eventually fatal; death was deemed unrelated to emicizumab. 
TMA: thrombotic microangiopathy 
1. Oldenburg J et al. N Engl J Med. 2017;377:809-818. 2. Oldenburg J et al. ISTH 2017. Abstract ASY 01.1. 

A little more detail about the events in the thrombosis patient 
#1.So, you can see in the first column all the patients had high 
multiple doses of aPCC prior to the event. A couple of the patients 
did have, factor VIIa used at some point during the treatment that 
revolved around the thrombotic event, but it seems very clear that 
it was really the aPCC and the high multiple doses that were most 
closely correlated with those events.

The two patients who had the thrombotic events did not receive 
anticoagulation. For one of them, his event completely resolved; 
the cavernous sinus thrombosis totally resolved with supportive 
care only. I know that patient very well because he was my patient. 
And in 2 weeks, his clot resolved both by symptoms and imaging 
on MRI. And he actually resumed emicizumab and here, now more 
than a year later, remains on emicizumab. 

The second patient with the superficial thrombophlebitis and skin 
necrosis is improving, but he discontinued emicizumab.

Then we have the three TMAs. The first one resolved and that was 
in a child, a 13-year-old who resolved with supportive care only, 
and that patient resumed emicizumab. A second patient resolved 
and also got plasmapheresis, but did not resume emicizumab. And 
then, the third patient, as I mentioned, was a patient who died of 
rectal hemorrhage. His TMA, if you look at the laboratory testing 
for TMA, was actually resolving at the time of death. His platelet 
count improved, his LDH came down, but ultimately, he died of 
bleeding, unfortunately.

www.peerview.com/VEQ900
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HAVEN 2: Once-Weekly Emicizumab-kxwh in 
Pediatric Patients With Hemophilia A With Inhibitors1,a 

a Patients from noninterventional study (NCT02476942; Cohort B) permitted to enroll. b First interim review: starting maintenance 
dose evaluated after 3 to 5 patients dosed for ≥12 wk. c Second interim review: once ≥10 patients dosed for ≥12 wk. 
1. Young J et al. ISTH 2017. Abstract OC 24.1. 

Pediatric 
PwHA with 
inhibitors 
aged ≥2 to  
12 y (or 12  

to 17 y,  
if <40 kg) 

on episodic  
or 

prophylactic 
treatment  
with BPAs  

Weekly subQ 
emicizumab-kxwh 

prophylaxis 
3 mg/kg/wk  

for 4 wk; 
1.5 mg/kg/wk 

thereafter 

24-wk safety  
follow-up off 

study drug OR 
continue on 

emicizumab-kxwh 

Screening 
N = 20-60 

Interim  
data reviewsb,c 

Primary 
efficacy 
analysis  

52 wk after 
last patient 

enrolled 

Potential individual efficacy-guided dose 
up-titration from wk 12 

So, let’s look at HAVEN 2. So, this is what was presented at ISTH 
over the summer. This is the pediatric version of the trial. The 
patients in this particular portion of the data cutoff were aged 
older than 2 years to younger than 12 years, with the exception of 
patients who were older than 12 years, but less than 40 kg. 

You might wonder why that was exception made, it’s because 
for HAVEN 1 you have to be more than 40 kg and so patients 
who were more than 12 and less than 40 kg couldn’t get enrolled 
on either arm without that exception. So, there are a couple of 
patients older than 12 but less than 40 kg on HAVEN 2.

The plan was for 60 patients. Again, I’ll update things tomorrow, 
but for this interim data analysis, these are patients, again, 
receiving the same dose as on HAVEN 1. I didn’t really mention that 
earlier, I think many people are familiar, but the dose is 3 mg/kg 
per week for four loading doses—so 4 weeks, once a week, 3 mg/
kg—and then 1.5 mg/kg per week thereafter, exactly the same 
dose as in HAVEN 1. There’s a potential for up-titration in both. And 
this is a week 12, so it’s an early analysis that I’m going to show you. 

HAVEN 2: Efficacy1 

Majority of patients receiving emicizumab-kxwh prophylaxis reported zero bleeds 

Endpoint Mean ABR (95% CI) 
N = 10 

Zero Bleeds, % (95% CI) 
N = 19 

Treated bleeds 0.4 
(0.00-4.51) 

94.7 
(74.0-99.9) 

All bleeds 3.7 
(0.94-9.81) 

63.2 
(38.4-83.7) 

Treated spontaneous bleeds 0.4 
(0.00-4.51) 

94.7 
(74.0-99.9) 

Treated joint bleeds 0.0 
(NA-3.69) 

100 
(82.4-100) 

Treated target joint bleeds 0.0 
(NA-3.69) 

100 
(82.4-100) 

1. Young J et al. ISTH 2017. Abstract OC 24.1. 

As far as the efficacy, you can see the endpoint here, we’re looking 
at treated bleeds—really the same endpoints as on HAVEN 1. So, 
treated bleeds, obviously, this implies bleeds of patients treated. 
All these endpoints are patient-reported outcomes in a home 
diary. 

So, if the patient at home had a bleed and they treated with 
a bypassing agent, that’s a treated bleed. If the patient had a 
bleed that they did not treat, that would be considered in the 
all-bleeds, and these tend to be small hematomas and things 
that the patients just didn’t feel were necessary to treat. Treated 
spontaneous bleeds, as it implies, were again treated and without 
trauma. Treated joint bleeds and treated target joint bleeds, I think 
are self-explanatory.

So, the numbers are small. You see only 10 in the ABR category 
and for the 0 bleeds, 19. So, the numbers here are small and the 
follow-up is early. But you can see patients are almost completely 
stopping to bleed, with the an ABR of 0.4 for treated bleeds, which 
is the main endpoint, and 95% of the patients having no bleeding 
at all. So, that’s pretty dramatic. 
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HAVEN 2: Intraindividual Comparison of  
Emicizumab-kxwh Prophylaxis vs Prior BPA Tx1 

• Intraindividual comparison performed for 8 NIS pts on HAVEN 2 study ≥12 wk 
• 0 bleeds reported for all 8 patients receiving emicizumab (efficacy period 85-99 d) 
• Substantial reductions in treated bleed rates with emicizumab prophylaxis vs prior BPA tx 

1. Young J et al. ISTH 2017. Abstract OC 24.1. 

No. of 
treated 
bleeds 

6 0 0 0 4 0 8 0 5 0 12 0 12 0 1 0 

Follow-
up, d 122 99 61 99 118 89 120 86 128 85 128 85 138 85 149 99 

24.35
Prior prophylactic BPAs Prior 

episodic 
BPAs 

This is the intraindividual comparison. So there was a 
noninterventional study— that’s a prospective study, collecting 
data in the same way as was collected in HAVEN 1 and HAVEN 
2, using the same tools and the same definitions—so, sort of 
like a lead-in study but it was really a separate study. So, eight 
patients on HAVEN 2 participated in the noninterventional study, 
essentially serving as their own controls.

And what you can see is the ABR before and after starting on 
emicizumab. We have seven patients who had been on prior 
bypassing-agent prophylaxis, and you can see the ABR is dropping 
from 18 to 0, 12 to 0, 24 to 0, 14 to 0, 34 to 0 and 32 to 0—so, really 
pretty dramatic. Short follow-up time, and so this would need to 
be confirmed in the longer follow-up, which you will see.
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HAVEN 2: Safety1 

 
a Serious AEs: mouth hemorrhage, appendicitis, and catheter-site infection. b All related AEs were mild ISRs (3 patients; 9 events). 
1. Young J et al. ISTH 2017. Abstract OC 24.1 

• No thromboembolic or thrombotic microangiopathy events observed 
• No patients tested positive for antidrug antibodies 

Emicizumab-kxwh 1.5 mg/kg QW 
Total number of AEs 43 
Patients (N = 20) n (%) 
≥1 AE 
Serious AEa 

Grade ≥3 
Related AEsb 

Local ISRs  

14 (70) 
3 (15) 
3 (15) 
3 (15) 
3 (15) 

Safety. There were no major safety issues, so there were no 
thrombotic events and thrombotic microangiopathy in HAVEN 
2. I’ll talk about the issue of the bypassing agent shortly, but if 
patients are not bleeding and they’re not using bypassing agents, 
and it’s really the concomitant use of bypassing agents and 
emicizumab that led to the serious adverse events then, of course, 
in this situation we wouldn’t expect to see adverse events. And 
we didn’t see any serious adverse events so, in other words, no 
thrombosis, no thrombotic microangiopathy. 

Again, the most common things were the injection-site reactions, 
but they didn’t lead any patient to discontinue the medication. 
Also, no patients tested positive for antidrug antibodies in the 
HAVEN 2 study.

Recent Data on  
Emicizumab-kxwh Presented at ASH 2017 

Abstract  Title 

85 
HAVEN 2 Updated Analysis: Multicenter, Open-Label, Phase 3 Study to Evaluate 
Efficacy, Safety and Pharmacokinetics of Subcutaneous Administration of Emicizumab 
Prophylaxis in Pediatric Patients with Hemophilia A with Inhibitors1 

86 
Emicizumab Subcutaneous Dosing Every 4 Weeks for the Management of Hemophilia A: 
Preliminary Data from the Pharmacokinetic Run-in Cohort of a Multicenter, Open-Label, 
Phase 3 Study (HAVEN 4)2 

89 Surgical Experience in Two Multicenter, Open-Label Phase 3 Studies of Emicizumab in 
Persons with Hemophilia A with Inhibitors (HAVEN 1 and HAVEN 2)3 

In addition, positive results from the Phase 3 HAVEN 3 study of emicizumab-kxwh in patients ≥12 y adults and 
with hemophilia A without inhibitors to FVIII recently announced4   

1. Young G, et al. ASH 2017. Abstract 85. 2. Jimenez-Yuste V, et al. ASH 2017 Abstract 86. Kruse-Jarres R, et al. ASH 2017.  
Abstract 89. 3. http://www.hemophiliafed.org/news-stories/2017/11/genentech-releases-phase-iii-haven-3-results/.Accessed  
December 1, 2017. 

Recently reported in a press release are positive results from 
HAVEN 3. HAVEN 3 is the noninhibitor study. So, so far, everything 
I talked about, HAVEN 1, HAVEN 2, are only inhibitor patients. 
This is a noninhibitor trial that has reported out results only in a 
press release so far, which essentially said that the study met the 
endpoints. 

Targeting Antithrombin in Hemophilia With RNAi1 

1. Sehgal A et al. Nat Med. 2015;21:492-497. 

Fitusiran 

• Investigational RNAi therapy that 
specifically targets antithrombin mRNA 
(encoded by SERPINC1) to suppress  
the production and thereby rebalance 
coagulation system and promote 
hemostasis in hemophilia 

• In murine hemophilia models, 
antithrombin reduction was associated 
with increased thrombin generation and 
enhanced hemostasis; suggests a 
potential therapeutic benefit 

Hemophilia A 

FVIII FVIIIa 

FIX 

Hemophilia B 

FIX 

FX 

FXa 

FVIIa FVII 

Fitusiran 

AT 

FVa FV 

Thrombin Prothrombin 

Fibrinogen Fibrin 

Blood clot 

X 

X 
X 

Okay, let’s move on to another product, fitusiran. It’s a very 
interesting product using RNA-interference technology, 
which aims at suppressing antithrombin mRNAs, so basically 
suppressing antithrombin production, in other words, inducing an 
antithrombin-deficient state. 

And so, the mechanism of action there is that, if you don’t have 
factor VIII or factor IX and you can’t generate thrombin, if you 
inhibit antithrombin—sort of inhibiting an inhibitor, then the 
little factor Xa and thrombin that’s generated could then go in a 
feedback loop to generate more thrombin without its inhibitor in 
place. 

The idea, I believe, comes from an experiment in nature. There 
are a few patients reported in the literature who coinheritor 
hemophilia and antithrombin deficiency. As you can imagine, 
that’s very rare but there are seven billion people on this planet, so 
a couple of them happen to have both and they’ve been reported 
in the literature.

Interestingly, that patient had far less bleeding than expected 
for severe hemophilia and didn’t have the thrombotic events 
that antithrombin induces. So, in a sense they rebalanced, if you 
will, their coagulation system and they didn’t have either the 
manifestations of a bleeding disorder or a clotting disorder. So, it’s 
a very interesting idea.

Phase 1 Dose-Escalation Study of Fitusiran1 

Thrombin Generation  
by AT-Lowering Quartiles 

Dose-Dependent AT Lowering:  
Parts A, B, and C 

1. Pasi K et al. N Engl J Med. 2017;377:819-828. 

www.peerview.com/VEQ900
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And in the phase 1 dose escalation study, you see there are quite 
a lot of different doses that were attempted looking at the relative 
reduction in antithrombin. You can see that as the doses were 
increased from part A to part B to part C, that you got more and 
more antithrombin reduction.

What did the antithrombin lowering do? Well, if we look at 
thrombin generation, you see healthy volunteers here in red, you 
see antithrombin lowering by quartiles, so less lowering is to your 
left, less than 25%. As you move to your right, more antithrombin 
lowering, 25% to 50%, 50% to 75%, or more than 75% reduction in 
antithrombin in those patients. 

And as you can see, the more antithrombin you reduce, the more 
thrombin is generated, which is a surrogate marker for improved 
hemostasis. And so, the question is, does that translate into 
reduced bleeding? 

Phase 1 Dose-Escalation Study of Fitusiran: 
Exploratory Analysis of Bleed Events, Parts B and C1 

Post Hoc Analysis of Bleed Events by AT-Lowering Quartiles  

 
aP <.05 
1. Pasi K et al. 57th Annual Meeting and Exposition of the American Society of Hematology (ASH 2015). Abstract 551. 
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AT Lowering 
Patients 24 21 18 9 

Cumulative days 602 838 862 304 

Cumulative disease 43 34 35 3 

ABR, mean (SEM) 34 ± 10 20 ± 7 14 ± 4 6 ± 3 

ABR, median 13 11 10 0 

ABR, mean (SEM)ABR, mean (SEM) 34 ± 10 20 ± 7 14 ± 4 6 ± 3 a 

ABR, medianABR, median 13 11 10 0

<25% 25%-50% 50%-75% >75%
AT Lowering

In a phase 1 study, you’re not supposed to look too much at 
efficacy but, of course, you can look; but you ultimately need more 
definitive studies. But you can see here the same quartiles, and 
you see a reduction in the ABR from about 30 down to about 6 as 
you get more and more antithrombin reduction. So, the improved 
thrombin generation, at least in a phase 1 study, did translate into 
a reduction in bleeding. There are the ABRs and the actual raw 
numbers, mean and median.

Phase 1 Dose-Escalation Study of Fitusiran:  
Safety and Tolerability1 

Total (N = 103), n (%) 

Any AE  27 (96) 

Serious AE 

 HCV reactivation 
 Viral pneumonia 

AEs leading to fitusiran discontinuation 

2 (7) 
1 (4) 
1 (4) 
1 (4) 

Most Common AEs 
  Injection-site pain 
  Injection-site erythema 
  Arthralgia 
  URTI 

 
6 (21) 
4 (14) 
4 (14) 
3 (11) 

1. Pasi K et al. N Engl J Med. 2017;377:819-828. 

As far as dose escalation in the phase 1 study, mostly there were 
not really many serious adverse events. You can see two: one was 
HCV reactivation, one was viral pneumonia. The most common 
adverse events, again, were sort of related to the injection-site 
reactions.

Phase 2 Open-Label Extension Study of Fitusiran1 

• Pts with hemophilia with and without inhibitors, previously dosed in phase 1 study included  
phase 2 OLE 

• Pts received monthly, fixed SubQ doses of fitusiran, 50 mg or 80 mg 

Endpoint Fitusiran 
Bleed free during observation period, % pts 48 
No spontaneous bleeds during observation period, % pts 67 
Median ABR in pts w/o inhibitors during observation period 1.7 
Median ABR in pts w/ inhibitors during observation period 0 
AT lowering, % 80 
• 6 patients reported SAEs 
• 70% of pts reported an AE; majority mild or moderate in severity and unrelated to study drug 
• ALT increases >3X ULN observed in 11 pts, most improving without dose interruption;  

all were confirmed HCV-antibody positive 
• No thromboembolic events or drug-induced antidrug antibody formation were observed 

1. Pasi K et al. ISTH 2017. ASY 01.2.  

A phase 2 open-label extension was then performed in many of 
these patients, and some additional patients with a fixed monthly 
dose of 50 mg or 80 mg. This was a once-a-month injection sub. 
It’s pretty remarkable how low the treatment burden is in this 
situation. If you look at bleed-free patients, again 0 bleeds, you 
have 48% that had 0 bleeds, 67% with no spontaneous bleeds 
reported, very low ABR, with an antithrombin lowering around 
80%. So, really what you’re seeing are bleed reduction results 
similar to what you see with emicizumab. 

There were some SAEs reported. A fair number of these were not 
related to the study drug. There were also increased ALT elevations 
in 11 patients, but they did allow HCV-positive patients in this 
study, and these were all in the HCV-positive patients, so I think 
you’ve got to take that with a grain of salt at this point. 

In the phase 3 study, HCV-positive patients won’t be included, so 
that will sort of take that noise of increased liver function tests out. 
To that point, there were no thromboembolic events or antidrug 
antibodies. 

Recent Death in Phase 2 OLE of Fitusiran1 

1. https://www.hemophilia.org. Accessed November 9, 2017. 

27-year-old male without inhibitors 

On fitusiran for over a year 

Treated a muscle bleed with 3 reasonable doses of FVIII replacement 

Developed a severe headache 

CT demonstrated ICH 

Given much more FVIII replacement 

Died from cerebral edema 
• Misdiagnosed: Had cerebral venous sinus thrombosis, which is what 

caused the ICH 
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And I say to that point because there was a recent death reported 
in September in the open-label extension. There was a 27-year-old 
male without inhibitors, so that’s different from what you saw with 
the emicizumab data.

He’s been on fitusiran for more than a year. He had some pain in 
his hip that he attributed to sort of a hip muscle bleed, and he 
gave himself three what seem like reasonable doses. There were 
like between 30 and 50 units/kg of factor VIII replacement. He 
developed a severe headache and went to a hospital. A CT scan 
demonstrated some intracranial hemorrhage, so he was given 
more factor VIII. Another CT showed some more hemorrhage, he 
was given more factor VIII. 

But he was actually misdiagnosed and he had a cerebral venous 
sinus thrombosis, and then was given all this extra factor VIII, 
which probably only made it worse and ultimately, he died from 
this raised intracranial pressure. So, it’s a very sad and very serious 
situation.

In some respects, I mean I don’t want to sound callous about not 
being troubled by the death. I mean, it’s very unfortunate when 
the patient dies and when a patient on a clinical trial dies, but I 
think the death was really due to mismanagement once he got to 
the hospital. If he had been diagnosed right away with a cerebral 
venous sinus thrombosis, I think a different type of treatment 
regimen, such as antithrombin replacement, for example, maybe 
anticoagulation might have changed things. 

But what is troubling is that here is a young man without inhibitors 
who treated himself with a few doses of factor VIII for a muscle 
bleed and then developed a cerebral venous sinus thrombosis, 
and that’s obviously a concerning aspect of a medication that 
induces a very potent prothrombotic state.

Concizumab: Monoclonal Antibody Directed 
Against TFPI1  

IX IXa 

X 
VIII Xa 

Prothrombin (II) 
V 

Thrombin (IIa) 

Fibrinogen (I) Fibrin 

VIIa 
TF 

Xa 

K1 K2 

K3 

TFPI 

K1 

K2 

K3 Concizumab Hemophilia 

1. Hilden I et al. Blood. 2012;119:5871-5878. 

Concizumab 
• Humanized IgG4 antibody 
• High affinity for Kunitz-2 domain of TFPI 
• Complete neutralization of TFPI inhibition of FXa/TF/FVIIa 

Lastly, I want to talk about one tissue factor pathway inhibitor 
molecule—and there are others but this one has sort of the most 
data—and this is concizumab. It’s a monoclonal antibody directed 
against TFPI, against the Kunitz-2 domain. Basically, another 
cartoon of hemophilia. 

What I was showing is that in hemophilia, you have a reduction 
in thrombin and there’s the tissue factor/factor VIIa/Xa pathway, 
which is inhibited by tissue factor pathway inhibitor. So again, in a 
similar scenario to fitusiran, if you can inhibit the inhibitor with a 
drug like concizumab, you can then restore thrombin generation, 
and that’s been shown in preclinical studies.

Safety and PK of Concizumab in Healthy Volunteers 
and Patients With Hemophilia1 

• Concizumab had favorable  
safety profile after single IV or 
subQ administration 

• No serious AEs and  
no anticoncizumab  
antibodies observed 

• No clinically relevant changes  
in platelets, prothrombin time, 
aPTT, fibrinogen, or  
antithrombin found 

• Dose-dependent procoagulant 
effect of concizumab seen as 
increased levels of D-dimers and 
prothrombin fragment 1 + 2 

1. Chowdary P et al. J Thromb Haemost. 2015;13:743-754. 

In this early safety and PK study of concizumab in healthy 
volunteers, you can see the free TFPI level on the y-axis and the 
concizumab concentration on the x-axis, and you can see as the 
concentrations reach 1,000 ng/mL, you are pretty much shutting 
off any presence of free TFPI.

Along with that, the red stars are bleeding events. Again, in a 
phase 1 study you shouldn’t put much emphasis at all on the 
efficacy, but what you can see is that as the concentration got 
over 1,000, there were no bleeding events—well, there was one 
bleeding event, but that was a person who apparently cut their 
finger. And I don’t know about you, but I recently cut my finger 
and I bled, too, and I don’t have hemophilia, so I don’t think that’s 
something to be too concerned about. 

But anyway, this product is moving forward to phase 2 and 
then hopefully eventually phase 3 studies. There have been 
no serious AEs, no anticoncizumab antibodies, no clinically 
relevant changes in coagulation markers. But there was a dose-
dependent procoagulant effect seen with increased D dimers and 
prothrombin fragment 1 + 2.

So, another promising molecule in a different pathway for patients 
with hemophilia. And again, all three of these products can be 
used either in inhibitors or patients without inhibitors because 
obviously, they’re not relying on the presence of factor VIII. 
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No safety concerns that prevent further development of concizumab in 
patients with hemophilia were observed: 
• Few AEs 
• No SAEs 
• Few injection-site reactions 
• No antidrug antibodies 

explorer™3: Phase 1b Double-Blinded Multiple-Dose 
Escalation Trial of Concizumab in Hemophilia A1  

5 dose cohorts (8 patients each) dosed 12 times every fourth day with  
PBO or concizumab 

A PK/PD relationship for concizumab dose, unbound plasma TFPI and 
thrombin generation confirmed: 
• PKs showed target-mediated drug disposition with interpatient variation 
• A dose-dependent effect on inhibition of TFPI and increase in thrombin 

generation potential was observed 

1. Eichler H et al. ISTH 2017. Abstract LB01.2. 

Safety 

PK/PD Data 

Lastly, the explorer 3 study was a phase 1b double-blind, multiple-
dose escalation trial of concizumab. There were no safety 
concerns, just a few injection-site reactions. Again, no antidrug 
antibodies. And a PK/PD relationship was found as well, showing 
increased thrombin generation. And so, this is again moving 
forward now into a phase 2 trial. 

Gene Therapy for Hemophilia A: Current Status 

BMN 270: AAV5-FVIII Gene Transfer Therapy1 

• Phase 1/2 study showed FVIII activity plateaued by 20 wk with median levels within normal range post 
wk 20; individual FVIII levels ranged from 19-164 IU/dL  

• Median ABR for subjects previously on prophylactic therapy declined from 17 before dosing to 0, 2 
weeks post infusion through last follow-up visit 

• Median annualized FVIII infusions declined from 139 to 0, 2 weeks post infusion through last  
follow-up visit 

SHP 654 (BAX 888): AAV8-FVIII Gene Therapy2 

• Codon-optimized and CpG-depleted BDD-FVIII coding sequence results in >70-fold expression increase 
compared with wild-type sequence 

• Global phase 1/2 safety and dose-escalation trial is set to commence 

1. Pasi J et al. ISTH 2017. Abstract LB 01.1. 2. Rottensteiner H et al. ISTH 2017. Abstract OC 13.6. 3. George LA, et al. ASH 2017. 
Abstract 604. 

SPK8011: AAV-SPARK 200-FVIII Gene Therapy3 

• Preliminary Results from a Phase 1/2 Dose Escalation Trial recently presented 

Gene therapy—I’m just going to show you one slide about some 
products. Again, this is just hemophilia A. I’m aware there’s lots of 
stuff going on in hemophilia B. 

These are the three furthest along; there are actually other ones as 
well. 

Practicum 

So, the practical aspects. Just briefly, let’s talk about maintaining 
hemostasis. 

Maintaining Hemostasis: A Delicate Balance 

Hemostatic System  

Procoagulants Coagulation Inhibitors 

FVIII 
FIX 

FX 
FII 

AT 
TFPI 

PC 
PS 

So, we all know that hemostasis is a delicate balance between 
procoagulants and coagulation inhibitors.

Bleeding Disorders: A Shift in the Balance 

Hemostatic System  

Procoagulants 
Coagulation Inhibitors 

FVIII 
FIX 

FX 
FII 

AT 
TFPI 

PC 
PS FVIIIFVIIIFVIIIFVIIIFVIII

Bleeding 
Disorder 

If we take out factor VIII or factor IX, we have a bleeding disorder 
and those are pictures of some of my patients that I, you know, 
always try to find to use at talks. 

Thrombotic Disorders: Another Shift in the Balance 

Hemostatic System  

Procoagulants 
Coagulation Inhibitors 

FVIII 
FIX 

FX 
FII AT 

TFPI 
PC 
PS 

ATATATATAT

Thrombotic 
Disorder 

If you have a reduction in your coagulation inhibitors, such as 
antithrombin, for example, you get a thrombotic disorder. 
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Balance restored—no bleeding/no clotting 

Novel Nonfactor Therapies Aim to Restore the Balance 

Hemostatic System  

Procoagulants Coagulation Inhibitors 

FVIII 
FIX 

FX 
FII 

AT 
TFPI 

PC 
PS 

FVIIIFVIIIFVIIIFVIIIFVIII
TFPITFPITFPITFPITFPI
ATATATATAT

Fitusiran 
Concizumab 

Emicizumab-kxwh 
Gene therapy 

So, the question is, if you take out factor VIII, can you restore 
factor VIII perhaps? Well, you can with emicizumab as a factor 
VIII mimetic drug, or with gene therapy—balance restored, no 
bleeding, no clotting. 

On the other hand, you can also restore the balance by taking 
out the inhibitors to coagulation, and I showed you data on 
antithrombin and TFPI. There are also products looking at 
inhibiting protein C and there will be some data on that at this 
meeting as well. Also, balance restored, no bleeding, no clotting.

I say that somewhat cavalierly because it’s obviously a very 
delicate balance and we’ve seen thrombotic events occurring 
so, you know, this is sort of just a way of thinking about these 
products. I’m not trying to imply that, you know, with these drugs 
the balance is completely perfectly restored every time. It’s a 
delicate balance and a lot of work needs to be done to understand 
how all that works. And that’s kind of the point there and I’m 
making it a big point.

Addressing Unmet Needs in Hemophilia:  
Benefits vs Risks 

Unmet Needs 

• Inhibitors 
– Need for better therapies aimed at preventing bleeds and reducing morbidity 

• Noninhibitors 
– Need for treatments aimed at reducing the treatment burden 

Appetite for Risk 

• Inhibitors 
– Much higher appetite for risk by patient/treaters due to lack of  

effective therapies 
• Noninhibitors 

– Lower acceptance of risk since we have safe/effective therapies 

So, just to close with the unmet needs, we mentioned this earlier, 
the inhibitors better therapies aimed at preventing bleeding and 
reducing morbidity, noninhibitors are treatments aimed more at 
reducing the treatment burden. So, with the unmet needs comes a 
different appetite for risk both in the prescribers, I believe, but for 
sure in the patients.
 

The inhibitor patients are much more willing to take on risk 
because they really have this unmet need to prevent bleeding. 
And I know this because I have 12 patients on emicizumab clinical 
trials. We’ve had to re-consent them four times because every time 
there was a thrombotic event, we had to. 

I will tell you this, and believe me, I did the consent professionally, 
properly, making sure to emphasize the new things and the points. 
And the last one involved the death of a patient. I said, “Look, a 
patient on this trial died and let me explain to you sort of what 
happened and what the complications are.”

And you know what the patients said? They said, “Dr. Young, I 
don’t care. Don’t take me off this drug. Where do I sign?” I mean, so 
the point there is not that they don’t care per se, but that they’re 
doing so well that they will accept that sort of risk because they 
have such challenges with the products that are already available 
to them. 

I think in the noninhibitor patients, we all have a much lower 
tolerance for risk because we have safe and effective products. 
And so, if the same types of events are seen in noninhibitor 
patients, I think that that changes the discussion very much. So, 
with emicizumab, as far as I’m aware, there haven’t been any of 
those events. With fitusiran there was one event. And in moving 
forward, the company is working on mitigation strategies with the 
FDA. So, I think that’s an important point to make.

HAVEN 1: Assessment of Interaction Between aPCC 
and Emicizumab-kxwh1,a 

Treated with 
emicizumab-kxwh  

N = 111 

<24 hours ≥24 hours 

Treated with aPCC 
n = 20 

52 
Tx episodes 

13 
Tx episodes 

Treated with rFVIIa 
n = 37 

≤100 U/kg/day >100 U/kg/day 

No TMA or TE  5 events TMA/TEb  No TMA or TE  

5 
Tx episodes 

≤100 U/kg/day 

No TMA or TE  

8 
Tx episodes 

>100 U/kg/day 

a Updated data cutoff of April 21, 2017 and includes 8 additional patients. b Two patients also received rFVIIa prior to/during event. 
1. Oldenburg J et al. ISTH 2017. Abstract ASY 01.1. 

140 
Tx episodes 

No TMA or TE  

78 
 Tx episodes 

Speaking of the adverse events, so this is one chart basically 
looking at the thrombotic events that occurred. And if you walk 
through this, on the one side in the green you see factor VIIa. 
Thirty-seven patients were treated for 140 bleeding episodes and 
there was no TMA or thrombotic events in those patients.

On the other hand, 20 patients in red/purple with aPCC had 78 
bleeding episodes treated. Now, I do want to emphasize that in 
65 of those episodes, patients got less than 24 hours of aPCC—
less than 24 hours, and none of those patients had a TMA or 
thrombotic event. So, you know, there’s a large group of patients 
who received aPCC on top of emicizumab and didn’t have any 
problems whatsoever, but they received it for less than 24 hours. 
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Another group got more than 24 hours and, in particular, one 
group here got more than 24 hours at more than 100 units/kg/
day, which is certainly on the label for aPCC. aPCC you should not 
exceed 200 units/kg/day. But if you see, there are eight episodes of 
bleeding treated with more than 100 units/kg/day for more than 
24 hours and it was within that eight, five of those eight have TMA 
and a thrombotic event. So, there does seem to be a segregation 
of patients who are having these thrombotic events. 

Obviously, when all this happened, there were changes made to 
the protocol and there is a poster at this meeting that you can 
see looking at what the investigators did after the amendments 
came out and after changes were made to breakthrough bleed 
management. And I’m happy to say that there haven’t been any 
thrombotic events since those changes occurred roughly 10 
months ago.

Emicizumab-kxwh: Thrombotic Events Summary 

Only with concomitant (and high amounts) of aPCC 
• Physiologically explainable 
• Mitigation strategies can likely be developed—especially with more data 

No reported events with non-inhibitor patients as of yet 
• Physiologically shouldn’t happen since FVIII infusions will be competitive 

and not additive/synergistic with emicizumab-kxwh 

So far only reported with inhibitor patients 

So, to summarize the thrombotic events, so far only reported with 
inhibitor patients for emicizumab with concomitant and fairly high 
amounts of aPCC, although again with two of the patients, there 
was some factor VIIa as well, but the sequence seems to make it 
seem like it was really the aPCC in particular that led to this. 

I think it’s physiologically explainable because what is in aPCC 
are factors II, VII, IX and X, and in particular, a lot of factor IX and 
X, some of which is activated. And as you saw from the cartoon 
earlier, emicizumab works on factor IXa and X, so you’re putting 
a lot of substrate into the mixture for emicizumab react with, so I 
personally think it’s physiologically explainable. 

There are concerns though with respect to the TMA because 
that’s really a different thing. We haven’t seen that kind of thing in 
hemophilia before. We’ve seen thrombotic events with bypassing 
agents in the past, but we haven’t seen TMA. And the question 
really is, is it all part of the same spectrum? Are these all just 
thrombotic events of different varieties and flavors or is there 
something unique about the TMA? And I think that’s really not 
clear at this point.

But what is clear is that this is associated with large amounts of 
bypassing agents being given on top of emicizumab. So far, there 
are no reported events that we’re aware of with noninhibitor 
patients and in a sense, it really shouldn’t happen. There’s a very 
nice paper in Blood from Peter Lenting—it just got published, 
where he looks at a comparison of emicizumab with factor VIII 
and their properties (Lenting PJ, Denis CV, Christophe OD. Blood. 
2017;130:2463-2468).

And I actually spoke to him in person and asked him about this 
particular issue about factor VIII and emicizumab in terms of their 
additive, synergistic or competitive effect. And the sense is that 
because emicizumab has such a lower binding capacity to factor 
IXa and X—100-fold lower than factor VIIIa—that if you give factor 
VIII to an emicizumab patient, it essentially displaces emicizumab 
from the reaction. So, that’s, I think, a positive type of mechanism 
of action in the sense that you’re not going to get or you shouldn’t 
get synergism. And that again, you can read more of that in Peter 
Lenting’s very nice perspective in Blood that just got published. 

Fitusiran: Thrombotic Event 

Occurred in a non-inhibitor patient with concomitant FVIII therapy 
for treating a bleed (at typical doses) 

Mitigation strategies will be more challenging 

Physiologically explainable as low AT and normal/high 
FVIII levels will be thrombogenic 

No reported events with inhibitor patients as of yet 

Addition of rFVIIa or aPCC will/should have an additive 
(perhaps synergistic) effect on thrombin generation 

The fitusiran thrombotic event. It occurred in a noninhibitor 
patient. It is physiologically explainable because we induced 
antithrombin deficiency, which we know is a prothrombotic 
disorder, and then we gave factor VIII to normalize the hemophilia. 
So, in a sense, during that period of 48 hours, we had an 
antithrombin deficient patient, so, we’re now at the hemophilia 
part. So, it is explainable, I think, physiologically.

I think the mitigation strategies are a little bit more challenging 
because what dose of factor VIII will we use to treat bleeding 
events? I mean, how low can we go that is safe enough to treat the 
bleed but not high enough? So, that is being worked on with the 
company and investigators and the FDA. 

There have been no reported events with fitusiran and inhibitor 
patients as of yet, although they have a bit less of an experience 
with inhibitor patients thus far.
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Concizumab 

Physiological conundrum 

• AT deficiency is a prothrombotic condition, while TFPI deficiency is not 
• Natural AT deficiency in hemophilia patients has a rebalancing effect  
• Inducing a pharmacological AT deficiency appears to have a rebalancing 

effect, but the balance is precarious 
• Inducing a TFPI deficiency should not increase the risk for thrombosis  

(in theory), but can it be as effective as inducing AT deficiency? 
• Can reduction of TFPI levels offer improved thrombin generation without 

the cost of increased thrombogenicity? 

No thrombotic events reported as of yet (though it is early) 

Concizumab. There’s not been any thrombotic events reported 
as of yet, although it’s still somewhat early days for that. But 
I think an interesting thing about concizumab for me is this 
physiological conundrum, which is that antithrombin deficiency is 
a prothrombotic condition. TFPI deficiency, as far as we’re aware, 
is not. So natural antithrombin deficiency in hemophilia patients, 
I mentioned earlier, has a rebalancing effect in those little case 
reports. 

Inducing a pharmacologic antithrombin deficiency physiologically 
makes some sense—you’re inducing a prothrombotic condition 
to counteract the bleeding disorder. But inducing TFPI deficiency 
should not increase the risk for thrombosis because, at least in 
theory, this is not a prothrombotic condition. So, the question is, 
does that mean it won’t be as effective, for example, as inducing 
antithrombin deficiency? I think so far, the data shows that it 
can be effective at inducing thrombin generation and hopefully 
protecting them from bleeding. 

For example, can—and I’m phrasing this rhetorically—can a 
reduction in TFPI levels improve thrombin generation, reduce 
bleeding, but without the cost of increased thrombogenicity? I 
think it’s an interesting question and something that I’ve thought 
about, but I definitely don’t have an answer for you. 

Summary 

• The approval of emicizumab-kxwh has ushered in the era of nonfactor 
replacement for the treatment of hemophilia A with inhibitors 

• In addition, if validated in clinical trials, agents such as fitusiran and 
concizumab would likely have the greatest impact on patients with 
hemophilia and inhibitors 

• A significant reduction in treatment burden may also be possible with 
these therapies in noninhibitor patients 

• However, careful consideration of potential risks may be needed before 
decisions are made to treat patients with these therapies on an 
individual basis 

To summarize, the approval of emicizumab in the United States has 
ushered in a new era of nonfactor replacement for the treatment 
of hemophilia A with inhibitors. Again, it is only licensed for 
patients with inhibitors—I should point that out. 

In addition, other drugs, such as fitusiran, concizumab, and 
there are others on their heels, could have a significant impact in 
patients with inhibitors and also in patients with noninhibitors 
by reducing the treatment burden. But again, very careful 
consideration about all the risks and the benefits needs to be done 
before these decisions are made.
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Extended Half-Life Replacement 
Clotting Factors for Hemophilia A: 
What Is Their Clinical Utility?

Extended Half-life Replacement Factors for 
Hemophilia A Management1-3 

1. Hartman J, Croteau SE. Am J Hematol. 2016;91:1252-1260. 2. Peyvandi F, Garagiola I, Seregni S. J Thromb Haemost. 
2013;11(Suppl 1):84-98. 3. Tiede A. J Thromb Haemost. 2015;13(suppl1):S176-S179.  

Several protein modification strategies have been explored to extend the half-life 
of exogenous FVIII with the goal of supporting either higher trough levels with a 
standard infusion interval or extension of the infusion interval needed for 
successful prophylaxis  

Thus far, two successful approaches have emerged in hemophilia A, 
Fc-fusion and PEGylation 

Frequency of infusions needed to maintain FVIII levels >1% with standard factor 
replacement can present several challenges to the optimal management of 
hemophilia A 

t½ rFVIII: ~8-12 h Infusion every 4 half lives = 48 hrs 

Dr. Oldenburg: Thank you, Guy, for the introduction. It’s a 
pleasure for me to be part of this symposium. I have been asked 
to speak about extended half-life replacement clotting factors for 
hemophilia A. So, our current treatment is that we try to maintain 
the factor VIII trough levels above 1% to move the phenotype of a 
severe hemophilia A patient to a moderate-severe hemophilia A 
patient. With our current products that have a half-life of about 8 
to 12 hours, we infuse usually every four half-lives, which is every 
48 hours. So, the standard regimen for a severe hemophilia A 
patient is an infusion for prophylaxis purpose every 2 days.

Now, there are a number of products developed with extended 
half-lives that allow us to extend intervals between infusions, to 
increase trough levels of factor VIII, or to have a combination of 
both. And thus far, there are two approaches that have emerged 
in hemophilia A; these are the Fc-fusion technique and the 
PEGylation technique.

0 6 12 18 24 

Fc-Fusion 
1.5 – 1.7 FVIIIFc1,2 

N8-GP3 

BAX 8555,6 

BAY 94-90274 1.5 

1.4 – 1.5 

PEGylation 

1.6 

12.4 h 19 h 

19 h 

13 h 19 h 

10.4 h 14.3-16 h 

t½ extension limited by binding to VWF and t½ of VWF protein.  

Extended Half Life FVIII Replacement Strategies 

1.  Powell JS et al. Blood. 2012;119:3031-3037. 2. Mahlangu J et al.  Blood. 2014;123:317-325. 2.Tiede A et al. J Thromb Haemost. 
2013;11:670-678. 3. Coyle TE et al. J Thromb Haemost. 2014;12:488-496. 4.Konkle BA et al. Blood. 2015;126:1078-1085.  
5. Bevan DH et al. Haemophilia. 2013;19(Suppl 20):10-82. 

11.7 h 

This is an overview of the products that I will address today. Dr. 
Young has already mentioned two of these products—the factor 
VIII Fc fusion has been approved and also BAX 855 has been 
approved in several countries, while the other two are still on the 
way of licensing.

It’s also important not to concentrate exactly on the numbers of 
the half-life extension. You’ll see in BAX 855, the half-life extension 
is given with 14.3 to 16 hours, while for the other three products, 
it is 19 hours. What is really important is that it is a crossover study 
with the product and that the crossover study is following the 
same methodology. So, what are really important are the ratios 
that you see on the right side, and with respect to the ratios, all 
four products achieve a half-life prolongation of about 1.5.

What is also important is that this half-life extension is limited 
by the binding of the factor VIII molecule to the von Willebrand 
factor, so factor VIII is finally cleared from the circulation by the 
von Willebrand factor protein—that is one reason that the half-life 
is somehow ending at about 1.5 of the half-life of the classical 
products.

Mechanisms of Half-Life Extension in Hemophilia A: 
Fc Fusion1 

1. Peyvandi F, Garagiola I, Seregni S. J Thromb Haemost. 2013;11(Suppl 1):84-98.  

• Fc portion of human IgG is 
fused to FVIII  

• IgG has a long half-life 
• (~3 weeks) 

I would like to start with Fc-fusion technology. The Fc portion is 
part of an IgG molecule, and we all know that immunoglobulins 
have a long half-life of about 3 weeks. 

Johannes Oldenburg, MD, PhD
University Clinic Bonn
Bonn, Germany
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Regulation of IgG Half-Life by FcRn1 

 
Long half-life mediated 
through binding to neonatal Fc 
receptor (FcRn) and 
processing through naturally 
occurring recycling pathway 
that delays destruction of 
factor and recycles it back into  
the bloodstream 

1.Roopenian DC, Akilesh S. Nat Rev Immunol. 2007;7:715-725 . 

By fusing the factor VIII to the Fc fragment, the factor VIII is rescued 
by a binding of the Fc portion to the neonatal Fc receptor, and is 
directed back into the circulation. So, this rescue mechanism that 
works for the immunoglobulin by the Fc portion also works when 
the Fc portion is fused to the factor VIII protein. 

Efmoroctocog Alfa (rFVIIIFc)1,2 

Schematic Representation of rFVIIIFc Monomer 

1. Dumont JA et al. Blood. 2012;119:3024-3030. 2. Powell JS et al. Blood. 2012;119:3031-303. 3. Peters RT et al. J Thromb Haemost. 
2013;11:132-141. 

• B-domain–deleted 
recombinant FVIII 
linked to Fc-domain 
sequence of IgG1 

This is efmoroctocog alfa, where the Fc portion is fused to a 
B-domain–deleted recombinant factor VIII. And when factor VIII is 
activated by thrombin, the Fc portion is still part of the molecule 
but it’s not interfering with the action of factor VIII, which begins 
the activation process, binding to von Willebrand factor and 
binding to factor IXa and factor X.

A phase 1/2a study:  
– t1/2 compared with rFVIII: 18.8 h vs ~12 h 

Phase 1/2a study of rFVIIIFc1 

1. Powell J S et al. Blood 2012;119:3031-3037. 

There is about a 1.5 times higher half-life to about 19 hours 
achieved, and this has been proved in phase 1/2a studies with two 
different dosages: 25 units/kg body weight and 65 units/kg body 
weight.

A-LONG: Phase 3 Study of rFVIIIFc in Hemophilia A1 

• N = 165 
• Aged ≥12 y 
• Severe 

hemophilia A 

Prior prophylaxis  
or  

episodic regimen 

Prior  
episodic  
regimen 

Arm 1 
Individualized prophylaxis 

rFVIIIFc, 25-65 IU/kg every 3-5 d  
n = 118 

R 

Arm 2 
Weekly prophylaxis 
rFVIIIFc, 65 IU/kg 

n = 24  

Arm 3 
On-Demand 

rFVIIIFc, 10-50 IU/kg as required 
n = 23  

1. Mahlangu J et al. Blood. 2014;123:317-325. 

The phase 3 study, where 165 patients with severe hemophilia A, 
who were aged older than 12 years were distributed to different 
arms. So, 118 patients who were on prior prophylaxis or episodic 
treatment were moved to a treatment with 25 to 65 units/kg 
rFVIIIFc every 3 to 5 days.

Another group of patients who were on prior episodic treatment 
were randomized to arm two, which was a weekly prophylaxis 
with 65 units/kg body weight; there were 24 patients. Or else, on-
demand treatment in arm three.

A-LONG: Results1 
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• rFVIIIFc terminal t½ = 19 h (~1.5x longer vs rFVIII) 
• Across arms, 87.3% of bleeding episodes resolved with 1 injection 
• No subjects developed inhibitors  
• Most common AEs: nasopharyngitis, arthralgia, headache, and URTI 

1. Mahlangu J et al. Blood. 2014;123:317-325. 

And here you see the results of the annual bleed rates that were 
37.3 in the on-demand arm, 8.9—so, a 76% reduction compared 
with the on-demand group—in arm two with the weekly 
prophylaxis, and 2.9—so, a 92% reduction—in arm one with 
individualized prophylaxis.

Across all arms, about 90% of the bleed episodes resolved with 
one injection. No subject developed inhibitors. And the most 
common adverse events were nasopharyngitis, arthralgia, 
headache, and urticaria.
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Mechanisms of Half-Life Extension in Hemophilia A: 
PEGylation1,2 

• PEG molecules create “cloud” around 
attached proteins 

• PEG molecules too big to be cleared  
by the kidneys 

• PEG FVIII does not bind as well to 
clearance receptors in liver 

• Site-specific PEGylation preserves 
coagulant activity and binding to VWF 

• PEG molecule is cleaved upon  
factor activation 

• Overall result: longer acting, fully active  

1. Peyvandi F et al. J Thromb Haemost. 2013;11(Suppl 1):84-98. 2. Østergaard H et al. Blood. 2011;118:2333-2341.  

Now, I would like to come to the second group of products, where 
the half-life extension is achieved by PEGylation—that is by PEG 
molecules. These are inert chemical molecules that are attached 
to the factor VIII molecule. These PEG molecules create a “cloud” 
around the attached proteins. A PEG molecule is too big to be 
cleared by the kidney. PEGylated factor VIII does not bind as well 
to clearance receptors in the liver as native factor VIII, and site-
specific PEGylation preserves coagulant activity and binding to 
von Willebrand factor.

The PEG molecule is cleaved upon factor activation and it has an 
almost unaffected function. And this PEGylation results in a longer-
acting, fully active molecule.

Mechanism of PEGylation1 

Altered accessibility 
of protein 

Increased molecule size 
Improved water solubility 

1. Veronese F, Pasut G. Drug Discovery Today 2005;10:1451-1458. 

This is illustrated in this cartoon, where we have the protein, and in 
green, the PEG molecule, which increases the size of the molecule. 
It improves water solubility, and so makes the molecule even 
bigger. And there is an altered accessibility of enzymes towards 
this protein, so it’s protected.

Rurioctocog Alfa Pegol (BAX 855)1 

1. Konkle BA et al. Blood. 2015;126:1078-1085. 

Full-length, unmodified rFVIII 
covalently bound to a PEG reagent 
with a molecular weight of 20 kDa 

Studies of BAX 855 demonstrated  

t½: ~14.3 h-16.0 h 

There are three factor VIII molecules that use this technology. 
One is rurioctocog alfa pegol, BAX 855, which is a full-length, 
unmodified recombinant factor VIII covalently bound to a PEG 
molecule with a weight of 20 kDa. The half-life is 14.3 to 16 hours, 
but its ratio is 1.5. 

Phase 2/3 Trials of BAX 855 in Severe Hemophilia A1 

• N = 138 
• Aged ≥12 y 
• Severe hemophilia A 
• Randomized to either  

BAX 855 arm: 
– On demand: 10-60 IU/kg 
– Prophylaxis: 45 IU/kg 2x/wk 
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P < .0001 

• 95.9% of bleeding episodes treated with 1 to 2 infusions BAX 855 
• No subjects receiving BAX 855 developed FVIII inhibitory antibodies or experienced any 

unexpected AEs 

1. Konkle BA et al. Blood. 2015;126:1078-1085. 

And here are the results of a phase 2/3 clinical trial with 138 
patients aged older than 12 years with severe hemophilia A, who 
were randomized to either an on-demand arm or a prophylactic 
arm with 45 units/kg body weight twice weekly. The results are 
shown on the right-hand side, which is a median ABR, annual 
bleed rate, that was about 40 in the on-demand group versus 
about 2 in the prophylactic group. In 96% of the patients who 
were treated, the bleed resolved with one to two infusions. No 
subjects receiving BAX 855 developed inhibitors or experienced 
any unexpected adverse events.
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• Damoctocog alfa pegol had an 
equivalent recovery and an improved 
PK profile compared with  
sucrose-formulated rFVIII (rFVIII-FS) 

– t½: ~19 h (vs ~13 h for rFVIII-FS) 
• Damoctocog alfa pegol well tolerated 
• No immunogenicity observed 

Damoctocog Alfa Pegol (BAY 94-9027)1,2 

1. Ivens IA et al. Haemophilia. 2013;19:11-20.   2. Coyle TE et al. J Thromb Haemost. 2014;12:488-496. 

B-deleted–recombinant FVIII site-directed 
mutagenesis to introduce a cysteine at 
amino acid 1,804 to BDD-FVIII with site-
specific conjugation with a 60 kDa PEG 

A phase 1 study showed:  

Here we have the second molecule that is using the technology of 
PEGylation, which is damoctocog alfa pegol, or BAY 94-9027. This 
is a B-domain–deleted recombinant factor VIII, where by site-
directed mutagenesis, one amino acid has been changed. This is 
the amino acid at position 1,804 that has become a cysteine. Here, 
the 60 kDa PEG molecule is parking this amino acid for a site-
specific conjugation.

A phase 1 study showed that damoctocog alfa pegol had 
an equivalent recovery and an improved pharmacokinetic 
profile, with a half-life of 19 hours. It was well tolerated and no 
immunogenicity has been observed.

PROTECT VIII: Safety and Efficacy of Damoctocog 
Alfa Pegol in Hemophilia A1 

 
a Thirteen patients stayed in twice-weekly arm because of >1 bleed during the run-in period (2x/wk, not eligible for randomization);  
11 patients stayed in the twice-weekly arm because the randomization arms were full (2x/wk, eligible but not randomized). 
1. Reding MT et al. J Thromb Haemost. 2017;15:411-419. 

Multinational, phase 2/3, partially randomized, open-label trial of men aged  
12-65 years with FVIII <1% and ≥150 exposure days to FVIII 

Screening 

Screening 

On-demand treatment          Individual dosage                                                       (n = 20) 

2x/wk 25 IU/kg (n = 115) 

2x/wk                              30-40 IU/kg                         (n = 13) 

2x/wk                              30-40 IU/kg                         (n = 11) 

Every 5 d                         45-60 IU/kg                         (n = 43) 

Every 7 d                            60 IU/kg                            (n = 43) 

Two or more breakthrough bleeds (joint or muscle, no identified trauma) 

No or 1 breakthrough bleed 

Randomization 
(no or 1 breakthrough bleeds) 

Weeks 0  2   6   10   14   28   20   36 

The multinational phase 2/3 study has quite a complicated design. 
There were 20 patients with on-demand treatment and 115 
patients with a run-in study. These patients started with a twice 
weekly 25-units/kg body weight substitution. If they had two or 
more breakthrough bleeds, then they maintained the regimen 
twice a week with 30 to 40 units/kg body weight; there were 13 
patients.

Eighty-six patients were randomized to either a treatment every 5 
days with 45 to 60 units/kg body weight or treatment every 7 days 
with 60 units/kg body weight. And when these randomization 
arms were fully recruited, another 11 patients went into a regimen 
with twice weekly 30 to 50 units/kg body weight.

 
 
a Not eligible for randomization. b Eligible, but not randomized. c Includes all bleeds for entire time patients were in the treatment arm.  
d Includes patients who remained in the every-7-days group for weeks 11-36. e Includes the entire time patients were in the treatment arm. 
1. Reding MT et al. J Thromb Haemost. 2017;15:411-419. 

Median ABR 

Prophylaxis Group 0 Bleeds  
(wk 11-36), % 

All groups 38.2 

2x/wka 15.4 

2x/wkb 45.5 

1x/5 d 44.2 

1x/7 de 

Remained in tx arm 
Left tx arm 

37.2 
50.0 
27.3 

Patients Treated With Prophylaxis With  
0 Bleeds During Wk 11-36 

0 10 20 30

1x/wk

1x/wk

1x/5 d

2x/wk

2x/wk

On demand

a 
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PROTECT VIII: Efficacy1 

The median ABRs are shown here. So, the on-demand group had a 
bleed rate of about 23. The group that already had breakthrough 
bleeds in the run-in study had about four bleeds when they were 
treated twice weekly. The same number of bleeds were observed 
in patients who were on once-weekly treatment, and there were 
two groups, a group with two times per week and the group with 
treatment one time every 5 days, that showed a very low bleed 
rate of about 2.

And on the right-hand side, the proportion of patients with zero 
bleeds during weeks 11 to 36 is shown. The group that had the 
breakthrough bleeds had only a low proportion of zero bleeds, 
which was about 15%. For all other groups, a zero bleed rate of 
about 40% was observed. 

PROTECT VIII: Additional Results1 

 
 
1. Reding MT et al. J Thromb Haemost. 2017;15:411-419. 

636/702 bleeds (90.6%) were controlled with ≤2 infusions  
damoctocog alfa pegol 

Damoctocog alfa pegol was mainly well tolerated in  
patients > 12 years of age 

No inhibitors (FVIII ≥0.6 BU mL) to damoctocog alfa pegol  
were detected during the study 

So overall, 90% of the bleeds were controlled with less than two 
infusions with damoctocog alfa pegol. The factor VIII product 
was well tolerated in patients aged older than 12 years, and no 
inhibitors were observed during the study. 

www.peerview.com/VEQ900
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Turoctocog Alfa Pegol (N8-GP)1,2 

Phase I trial showed N8-GP had an 
improved PK profile compared with rFVIII 

t½: 19 h (vs 11.7 h for rFVIII) 

B-domain–truncated rFVIII in which the 
terminal sialic acid on an O-glycan 

structure in the truncated B-domain has 
been replaced by a conjugated sialic acid 

containing a branched 40-kDa PEG 

1. Stennicke HR et al. Blood. 2013;121:2108-2116. 2. Tiede A et al. J Thromb Haemost. 2013;11:670-678. 

Thrombin 

The last PEGylated product is turoctocog alfa pegol, N8-GP. This is 
a B-domain–truncated recombinant factor VIII molecule in which 
one sugar of the B domain has been modified so that a 40-kDa PEG 
can conjugate to the site. Upon activation, the B domain is cleaved 
off. Also, the pegylated site is cleaved off, and native factor VIII 
results after thrombin activation. The half-life is about 19 hours.

pathfinder™2: Nonrandomized  
Phase 3 Study of N8-GP in Severe Hemophilia A1 

Study Design 
• N = 186 
• Aged ≥12 y 
• Severe hemophilia A 
• Treatment arms 

− Prophylaxis:  50 IU/kg 1x/4 d 
− On demand: 20-75 IU/kg 
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• 1 patient developed inhibitory antibodies against FVIII (≥0.6 BU) after 93 N8-GP ED  
• No clinically significant safety concerns were identified and N8-GP was effective for 

prophylaxis and treatment of bleeds in previously treated patients 

On-Demand 
N8-GP 

N8-GP 
Prophylaxis 

P < .001 

1. Giangrande P et al. Thromb Haemost. 2017;117:252-261. 

Here are the results of the pathfinder 2 study, which is a 
nonrandomized phase 3 study, where 186 patients with severe 
hemophilia older than 12 years were randomized to a prophylaxis 
treatment with 50 units/kg body weight every 4 days or to an on-
demand treatment.

In the on-demand group, the bleed rate was about 31—the 
median annual bleed rate, while it was 1.3 in the prophylactic 
group. One patient in the study developed an inhibitor antibody 
against factor VIII after 93 N8-GP exposure days. There were no 
clinically significant safety concerns and N8-GP was very effective 
in the prophylaxis and treatment of bleeds in these patients.

Practicum 

Now to come to some practical questions. 

Based on studies done thus far, EHL replacement factors products  
 have the benefit to extend the infusion intervals and increase the trough 

levels, resulting in lower ABRs 

However, it is worth noting that individualized dosing must be done  
using observed PK values, as the half-life of each product can differ 

between patients 

Incorporating EHL Replacement Factors  
Into Clinical Practice 

Incorporating extended half-life products into clinical practice—
which patients to address and how to follow those patients. 
Based on the studies so far, we can say that extended half-life 
replacement products have the benefit of extending the infusion 
intervals and increasing the trough levels, resulting in lower 
annual bleed rates. We can focus on extending intervals, focus on 
improving the annual bleed rate or increasing the trough levels, or 
having a combination of both. 

What is important is that we are using the pharmacokinetic 
knowledge of these patients and individualizing the treatment to 
the patient’s needs. 

• Bleeding 
phenotype 

• Peak/trough 
• Factor half-life 
• Joint status 

• Adherence 
• Age 

Timing of infusions 

Factors to Consider When Personalizing Prophylaxis in 
Patients With Hemophilia A 
Adherence

Activity 
• Type 
• Pattern 
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Factors to consider when personalizing prophylaxis are the 
adherence of the patient, the age, the bleeding phenotype of the 
patient, the peak, and especially the trough levels that are very 
important for eliminating spontaneous bleeds. The factor VIII half-
life and the joint status may also trigger the annual bleed rate.

The timing of infusions is important with respect to the regimen. 
And we have to consider the activity of the patient—the sports 
they are doing, the professions they have.

Which patients are candidates for switching to products with 
extended half-life products? These are patients with venous access 
problems, maybe elderly patients, because about one-third of 
injections can be saved with extended half-life products, and 
patients who have problems with adherence issues, because less 
infusions may increase the adherence in the patients.

And in patients who still have breakthrough bleeds despite 
aggressive prophylactic treatment, a further improvement of the 
trough levels may reduce the number of bleeds and improve the 
outcome in these patients.

Choosing between a standard or extended half-life replacement clotting factor 

 Venous access 
 ABR should be improved 
 Adherence is low 
 Individual patient PKs 
 Balance between patient and provider goals; what is patient willing/able to do? 
 Cost considerations 
 How do different extended half-life clotting factors compare with each other? 
 Real-world data/experience 
 

Incorporate EHL Replacement Factors in Clinical 
Practice: Choosing Therapy 

So, what are the factors [to consider when] choosing a standard 
product or extended half-life product? As already mentioned, 
these are venous access, the ABR, and adherence. But there are 
other influencing factors like individual patient PKs that play a role. 
We have to discuss with the patient whether he’s willing to move 
to a new product and there are cost considerations. 

We have to think about the nature of the different products 
with extended half-life and we are just on the way to gathering 
real-world data with these new products and learning from their 
application in our patients. 

Summary 

• Advances in biotechnology have permitted the development 
of EHL replacement clotting factors for prophylaxis in 
patients with hemophilia A 

• It is hoped these modified clotting factors will offer a  
more convenient preventative treatment for patients with 
hemophilia A and potentially permit higher achievable  
trough levels 

• However, prophylaxis needs to be personalized in  
clinical practice 

So, in summary, advances in biotechnology have permitted the 
development of extended half-life replacement clotting factors for 
prophylaxis in patients with severe hemophilia A. It is hoped that 
these modified clotting factors will offer a more convenient and 
more effective preventive treatment for patients with hemophilia 
A, improve trough levels, and reduce the annual bleed rate. It’s 
really important to apply these products by personalizing the use 
of these products to the needs of the patients.

www.peerview.com/VEQ900
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Shared Decision-Making: What Is Its Role 
in Hemophilia A Management?

Rebecca Kruse-Jarres, MD, MPH
Washington Center for Bleeding Disorders
Bloodworks Northwest
Seattle, Washington

Meet Ben and His Father Oleg 

Ben was diagnosed with hemophilia A shortly after birth 

His mother had family history of hemophilia A 

Dr. Kruse-Jarres: Thanks and thanks for having me. So, you just 
got a lot of information for an hour and a half on all these new 
agents, on longer half-life products. So, you have to consider the 
patient and the patient comes with a lifetime experience and they 
have a lot to bring to the decision-making, and that’s what I want 
to talk about in the next few minutes here.

I want to do that by illustrating a case. I want to introduce to you 
Ben and his father Oleg, who at this point were not patients of 
mine. So, listen to their story and we’re going to get back to that 
story in the decision-making as we’re getting through different 
decision modalities with them.

Place Holder: Video Clip 1 

Permission received from family. 

Oleg: Initially, before Ben was born, my wife knew that she was 
a carrier because she had hemophilia relatives in the family. Her 
grandpa had it and her mom was a carrier, so she didn’t know for 
sure but it was assumed that possibly she could be.

And so, we went to the hemophilia clinic and they told us that 
the chances were 50/50 because I don’t have it and she does, 
potentially that the baby would have it, and only if it’s a boy. If it’s a 
girl, then most girls don’t get sick, so not a problem.

And so, this was our second baby. You know, the first one was a 
girl, so we didn’t have to worry about that. And then when it was 
time for him—when he was actually born, that’s the first thing we 
did, was they did a quick test of his blood. And then the next day 
after it came back, they told us that he had severe hemophilia A. 
That’s how we found out. 

We understood that, you know, there’s definitely some 
medications and the hemophilia clinic people assured us that, you 
know, we shouldn’t be afraid, shouldn’t worry. There will be some 
stuff that should be helpful, and so on and so forth, but we had 
no idea what to expect, what to do. They just told us don’t worry 
about it for at least a number of months before he starts crawling.

And so, they told us about the prophylaxis possibility, that they 
would put—it has to be intravenous and we wouldn’t be able 
to easily do it all the time because it’s hard to get into a vein, 
especially a little baby. So, they recommended putting in a port.

And the idea scared the heck out of me, to be honest, when 
you’re looking at this tiny little baby, to try to put anything inside, 
especially when people tell you that in a few months potentially 
you could have problems, like it could get infected, then you have 
to do another surgery. So, I’m thinking like I’m going to put the kid 
under a knife knowing that he’s not supposed to bleed. 

And so, I was initially totally opposed to it and my wife at the 
time did not make any strong suggestions either way. We kind of 
together made a decision not to—just kind of see what happens, 
not to do anything else. So, we did not start on any kind of 
prophylaxis or anything after he was born. 

Meet Ben and His Father Oleg 

We’ll come back to Ben and Oleg later in this session! 

Dr. Kruse-Jarres: So, we’ll come back to Ben and Oleg later 
throughout this. 
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• Clinical evidence 
• Compliance less important 

Medical Decision-Making 

Acute care 

• Patient interpretation 
• Feelings 
• Preference 
• Values 
• Social context 

Chronic care 

But what I wanted to show here is a picture that was taken by a 
patient of mine as we did an ultrasound symposium the other day 
and I asked my patient, who has lots of arthropathies, would you 
like to be a model and help us out here so that we can practice this 
ultrasound. And kind of jokingly he sent me this picture and said 
that’s the patient perspective. 

And it really made me think it made me think that we have all this 
information—the information you heard in the last hour, and a lot 
more of that—but we come with this information at the patient, 
maybe sometimes we don’t even look at the patient right there, 
we’re looking at the ultrasound machine—the patient is not part 
of this.

So, that is fine when we’re talking about acute care, if it’s 
somebody in the ER who has just had a car crash, and we just have 
to make quick decisions. There’s a lot of clinical evidence and it’s 
up to us to make that decision, compliance is less important. But 
this becomes a very different story in a chronic disease such as 
hemophilia, where it’s really important to consider the patient 
interpretation, their feelings, their preferences, their values, 
their social context, such as you just saw with Ben. So, I think it’s 
important to consider there is somebody at the other end that 
we’re throwing all this at.

A Shift in the Model of Medicine1 

Biomedical  
model  

Biopsychosocial  
model 

Includes exploration of patient’s 
illness experience and  

shared decision-making  
as pivotal tasks 

1. Del Rio-Lanza AB et al. SpringerPlus. 2016;5:1386. 

So, I think we need to, in chronic diseases, shift our model of 
thinking of a biomedical model of here is the evidence, we’re 
going to cure this patient, to maybe more of a biopsychosocial 
model where we include the entire family and we include the 
patient’s illness experience and we have this shared decision-
making as a pivotal task. And I’m going to get into how that works.

 Better recovery from patients’ discomfort  
and concern1 

 Better emotional health1 
 Fewer diagnostic tests and referrals1 
 Better adherence2 

 Overall better outcomes3  

Patient-Centered Care: Finding Common Ground 

1. Stewart M et al. J Fam Pract. 2000;49:796-804. 2. Zolnierek KB, Dimatteo MR. Med Care. 2009;47:826-834.  
3. Street RL Jr et al. Diabetes Care. 1993;16:714-721. 

Common ground 
has been 

associated with 

So, it’s clearly been shown—and this is data that comes from 
nonhemophilia trials and surveys—that finding common ground 
between the practitioner and the patient is going to lead to better 
recovery from the patient’s discomfort and concern, to better 
emotional health, for fewer diagnostic tests and referrals, for 
better adherence, and overall probably better outcomes. So, there 
might be something in that to actually talk to the patient [about].

Patients want to be involved in decision-making  

Patients Want to Participate in Their Care1,2 

Studies have shown 

Patients like to know about treatment alternatives 

1. Hamann J et al. Health Expect. 2007;10:358-363. 2. van den Brink-Muinen A et al. Patient Educ Couns. 2011;84:111-117. 

So, patients in general want to participate in care. I think often we 
think, “Oh, the patient doesn’t want to know anything about that,” 
or I have a daughter that comes in and says, “Mom doesn’t know 
anything about her disease.” A survey, or several surveys, actually 
showed that, no, patients like to know about their treatment 
alternatives and they want to be included in the decision-making 
about their illness.
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Goals of Shared Decision-Making1 

1. Cramm JM, Nieboer AP. BMJ Open. 2014;4:e005914.  

Inform the patient to improve their knowledge about their own illness 

Activate the patient to increase the role they assume in illness management 

Promote interaction between patient and healthcare professional 

 

 

 

So, there are goals of shared decision-making and the goals are 
that we want to give knowledge to the patient so we can have the 
same language. So, anything you learned today, you want to share 
with your patients so that you can actually have a conversation. 
And then, you want to activate your patient. You want to activate 
and say, “Hey, let’s make this decision together.” And only then, 
can you promote an interaction between the patient and the 
healthcare professional.

Essential Steps of Shared Decision-Making:  
The SHARE Approach1 

Step 1: Seek patient’s participation 

1. https://www.ahrq.gov/professionals/education/curriculum-tools/shareddecisionmaking/tools/tool-2/index.html. Accessed 
November 29, 2017. 

Step 2: Help patient explore and 
compare treatment options 

Step 3: Assess patient’s values 
and preferences 

Step 4: Reach a decision  
with patient 

Step 5: Evaluate patient’s decision 

There are steps to do that and this is the SHARE model, and it’s 
kind of a nice model to think this through and say, well, we want 
to seek the patient’s participation. So, if I’m sitting there and I’m 
looking at the monitor of the ultrasound, why don’t I turn around 
so the patient can see it, too, so they can be part of this decision, 
so it’s not just all us healthcare professionals looking at the screen 
and the patient is left alone.

So, then we want to help the patient explore and compare 
treatment options. We’re the ones who have a lot of the 
information but we can convey it to the patient. We want to assess 
the patient’s values and preferences. Where are they coming from? 
What can they do? What do they want to do? Listen to the patient 
and we can reach a decision with the patient. And then, we can go 
ahead and continuously evaluate the patient’s decision.

Survey of 181 patients with hemophilia 

Patient Perception of Shared Decision-Making1 

Provision of information 
to patient Self-efficacy 

Attentive listening Proactive behavior 

Patient perception of 
shared decision-making 

1. Del Rio-Lanza AB et al. SpringerPlus. 2016;5:1386. 

There was a survey to see how the patient’s perception was of 
this shared decision-making model—this was a survey of 181 
patients with hemophilia. They felt that if there was provision 
of information to the patient that it led to self-efficacy—so, 
an important point. They also felt that if the practitioner was 
listening to them, that they were more likely to have proactive 
behavior. And if you’re looking at both of them together, this 
self-efficacy is also contributing to proactive behavior, and with 
proactive behavior then, they felt that really contributed to patient 
perception of shared decision-making. 

They did not feel that just the self-efficacy was helping them do 
that. So, it’s really important to give them the tools, to listen to 
them, to see what their side of the story is.

Shift of Model of Medicine1 

Biomedical  
model  

Biopsychosocial  
model 

Affective socioemotional behavior  
→ Oriented to care 

Task-focused behavior  
→ Oriented to cure 

1. Del Rio-Lanza AB et al. SpringerPlus. 2016;5:1386. 

So altogether, if we’re thinking about these two different 
models, I think where we’re coming from often in medicine is 
this biomedical model where we want to cure the patient, which 
is great and wonderful, but I think patients always feel more 
comfortable and maybe we need to rethink this and we need to 
orient our decision-making and our care towards care, and not 
necessarily cure, if we involve the patient and see what they can 
do, and I think we’re going to get better outcomes. 



26 Go online to complete the post-test and evaluation for CME credit

Illuminating the Role of Shared Decision-Making as the Hemophilia A Management Landscape Continues to Evolve: Progress in Practice

www.peerview.com/VEQ900

Suboptimal Realization of the Deliberation  
Model1 

1. Laminai G et al. Patient Educ Couns. 2017;100:690-695. 

Opening Stage 

Argumentation 
Stage 

Closing Stage Determine  
best proposal Adopt proposal 

Update  
knowledge base 

Retrieve 
circumstances 

Setting issue/choice 
to be made 

Knowledge base 

Information seeking 

Persuasion 

Find circumstances 

Put  
forward proposals 

Consider  
and revise 

Evaluate proposals 

Shift 

Shift base  

Shift 

Shift base  

So, there are a lot of components here but overall, I like this whole 
chart, and that is showing how did we get to this decision-making? 
And it’s a whole process that we have to go through. There’s an 
opening stage where we identify, well, there is a problem. “You’re 
smoking, maybe you want to quit smoking?” Or, “How about 
talking about prophylaxis?” 

So, you open up the conversation and then you have to allow for 
this argumentation stage. That is find the circumstance: “Your son 
had the first joint bleed. Let’s talk about prophylaxis; this might 
be important.” You have to give the patient information. You have 
to assess their knowledge. You have to increase their knowledge 
base.

Put forth some proposals. Say, “Well, we can do the prophylaxis 
this way or that way or that way.” And then, you have to consider 
what the patient has to say and consider and revise. It’s not 
just what I think is right; it’s what can the patient do, and then 
persuade the patient. Be persuaded by the patient. Evaluate the 
proposals and then, very importantly, come to a closing stage 
where you say, “This is what we’re deciding together.”

• 30 consultations 
– 24 (80%) contained 43 deliberation dialogues 
– 22/43 (51%) deliberation dialogues were complete  

 Included an opening stage with a clear statement 
of the problem 

 Argumentation stage in which both physician and 
patient participated 

 Closing stage with an explicit patient commitment 
– 21/43 (49%) deliberations were incomplete 

Suboptimal Realization of the Deliberation Model1 

1. Laminai G et al. Patient Educ Couns. 2017;100:690-695. 

So, do we do this right now? There was a study that looked at 
that. They just asked whether they could hang out in the clinic 
and they evaluated 30 consultations. And they found that a large 
proportion of these consultations, 80% of them contained 43 
deliberations, such as, you know, “You’re smoking. Do you want to 
quit smoking?” “Your son had a joint bleed. Let’s start prophylaxis,” 
that kind of thing. So, we’re doing that pretty well; that’s why the 
patient is here; they’re coming in for a consultation. 

But how good are we at following this through and actually 
tying the knot and having a proposal that we’re going to go 
forward with? Well, in 51% of cases, the deliberation dialogue 
was completed with all the opening, the argumentation and the 
closing, but in the other half, it really was not and was left hanging.

And how do you think the patient or this is going to go if we leave 
things loose and we don’t have a plan in the end? The patient 
doesn’t know what to follow. You don’t know what to assess, so it’s 
really important to take this all the way through and close it.

… Back to Ben and Oleg 

Eventually Ben was treated with FVIII replacement on 
demand for bleeding episode  

However, over time he developed inhibitors 

Bypassing agents were ineffective for treatment 
of bleeds 

RICE (rest, ice, compression, elevation) used to treat bleeds 

So, back to Ben, and I’m going to let them, in his story in the 
next video, kind of carry this through, that he started on factor 
VIII replacement, developed inhibitor, and then was placed on 
bypassing agents. There is still not having a lot of shared decision-
making in his care, as you will see.

Place Holder: Video Clip 1 

Permission received from family. 
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Oleg: They started giving him the infusions of factor VIII and then 
it took longer. And we were kind of perplexed as to what’s going 
on, and that’s when we found out he had inhibitors.

Ben: Back after the factor VIII was no longer working and I had 
inhibitors, I remember that hospital trips were mostly grueling, 
because we’d have to stay there for an extended amount of time. 
There would often be a lot of pokes, a lot of shots. And as dad said, 
I had very bad veins at the time, so it was very hard for them to do 
stuff like put blood in me because of, just purely, the fact that they 
couldn’t get it in there.

And then, when they’d miss the pokes, it would cause more 
bleeds. And like it just kept going on and on and on, and this is all 
time that’s being spent. So, I just remember it was a very painful 
experience. 

Oleg: After the inhibitor situation, he, you know, eats a chip. He 
cuts his gum a little bit, starts bleeding a little bit. You know, 
we looked at it—by that time, we were so used to these various 
events, it wasn’t that big of a deal, seemingly to start with.

The next thing that happens is, he’s bleeding overnight and, you 
know, a bunch of stuff is on the pillow. And then, the following 
night and during the day, we’re seeing it’s just not, it’s not going 
anywhere. And so, then we wind up going to the hospital, calling 
the clinic. They tell us to go to the hospital. They check him in the 
hospital.

And then, to make a long story short, we got to the point where 
he had two big packs of blood infused in him in the matter of a 
week, because as soon as they put the first one, he was completely 
almost out in 2 days, he was bleeding so badly. It just like 
somebody opened a faucet.

So, they just gave him VIIa, as an example, to try to do that, see 
if that would work—didn’t do anything at all. My wife said that 
when they did the factor VIIa, she looked in his mouth and literally 
for seconds it seemed like the bleeding stopped, and then it 
immediately reopened again. So, whatever it did, maybe it had a 
very small success rate, but I mean, almost nothing.

And so, a doctor there actually told us, he says, “Just put him on 
ice. You know, put the ice on the deal and if nothing else works, 
you’re not going to hurt anything.” Ice definitely helps, they told 
us before, because ice, you know, the cold, it kind of tightens the 
veins. It will be helpful. It’s not going to hurt anything. 

… Back to Ben and Oleg 

We’ll return to Ben and Oleg’s story shortly 

Dr. Kruse-Jarres: So, again we’re going to return to them later, 
but again at that point there is very little shared decision-making. 
They are being told what to do, and in the end, they’re just being 
sent home and said well, put ice on it. And that was kind of his 
experience before he got to me.

Joining the Patient on the Path  
to Customized Prophylaxis1,2 

No 
Bleeds 

1. Gue D et al. J Multidiscip Healthc. 2015;8:527-534. 2. Sun HL et al. Haemophilia. 2017;23:877-883. 

British Columbia Hemophilia Adult Team (BCHAT) pilot study 
• Reduced bleeding rate (64% reduction) after implementation of individualized 

prophylaxis (dose +/- frequency) 

De-emphasizes 
• Physician as the expert 
•  ‘Adherence’ as the primary goal 

Instead suggests “copiloting” with patient 

So, to put this kid on prophylaxis, I don’t think it’s going to happen 
in just saying, “Well, we’re going to put you on prophylaxis.” I think 
it would be a very important thing to think this through and go 
through all these previous experiences he’s had. They have this 
preconceived notion that recombinant VII is not going to work for 
them because the wife saw it work for a second and then he was 
bleeding again. So, there’s a lot of back-and-forth that I think that 
didn’t happen with him.

There was a very nice pilot study, small study for out of British 
Columbia from the Hemophilia Adult Team that looked at if you’re 
implementing this patient priorities, needs, goals, and you really 
go back and forth with the patient and come up with a team, that 
you can actually reduce bleeding rates by 64% in this small study.

And now, they just implemented individualized prophylaxis, they 
discussed the dose and the frequency with the patient had more 
buy-in with the patient, but overall in the end, less bleeding. So, 
their little pilot study just suggests that we really have to maybe 
deemphasize physician as an expert and this whole the patient 
has to adhere [way of thinking], but more seeing the patient as a 
copilot in their care. 
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Two-Sided Decision Tools for 
Shared Decision-Making in Hemophilia1 

1. Athale A et al. Haemophilia. 2014;20:800-806. 

Development of decision tools comprised three phases: 

• Patient focus groups 
• Physician interviews, reviewed the prototypes iteratively for 

comprehensibility and usability 

Usability testing 
with targeted  

end users 

• Based on previously validated framework and informed by 
systematic literature reviews 

Prototype 
development 

• Selected using a Delphi survey  Topic selection 

How do we do that? How do we have more formal models in clinic 
available to us to talk to the patient? Can we develop a two-sided 
decision tool that we can use in clinic? And this is a group from 
McMaster that looked at that and their goal was three steps in their 
evaluation. For one, they wanted to select some topics that they 
thought were particularly pertinent for this decision-making tool 
in hemophilia. They developed the prototype, and then, they did 
some usability testing.

Two-Sided Decision Tools for 
Shared Decision-Making in Hemophilia: Results1 

Chosen topics:  
1. Prophylactic treatment: when to start and dosing 
2. Choosing factor source 
3. Immunotolerance induction: when to start and dosing 

Intended end users were engaged in the development process  

• Study demonstrates the feasibility of developing decision tools for hemophilia 
treatment decisions 

• Provides anecdotal evidence of positive perceptions of such tools 

1. Athale A et al. Haemophilia. 2014;20:800-806. 

The subject at that point they came up with was prophylactic 
treatment, when should you start it and what should the dosing 
be to choose the factor source? And what do you do with 
immunotolerance; what do you start and what’s the dosing there? 
I think with everything you heard here and with the new agents 
coming, there are a lot more decisions that we have to make with 
hemophilia.

I want you to think about things like emicizumab, fitusiran, or 
whatever it may be, there are a lot of decisions to be made with 
the patients or with gene therapy, that we’re going to face in the 
next year or two or three.

So, these were the subjects they came up with. They actually, 
with input from the end-user, developed the decision tool that 
was based on the evidence in the literature: how you can use 
prophylaxis and the input of the patient. And then they did 
focus groups after that to see how that experience went with the 
providers and the patients. 

And overall, it had very positive perception, so that’s something 
that maybe we need to think about as we’re making these 
decisions with patients, that we have decision tools, that we have 
props, that we think about patient education as they come to clinic 
with us.

… Back to Ben and Oleg 

During a physical therapy session for a musculoskeletal 
issue, Ben’s therapist mentioned a clinical trial of 

emicizumab-kxwh (formerly ACE910) 

After careful consideration, a shared decision was made,  
and Ben was enrolled in clinical trial of emicizumab 

Ben, at some point, because he was not treating bleeding at all at 
age 12 tears came to us and at that point, he was in a wheelchair 
and could not walk because his mother was so afraid that he 
would bleed that she would not let him get out of bed. This little 
kid—12-year-old could not really walk.

So, he came to us in a wheelchair and he wanted to be treated by 
our physical therapist just to give something else another trial. 
At that point, he had several physical therapy sessions and trust 
was established and a lot of talking to the parents, where they’re 
coming from. Mom was of the opinion that any medication is evil. 
She wouldn’t even give him a Flintstone vitamin for his iron-
deficiency anemia because there were chemicals in there. 

So, there was a lot of trust [to build], going back and forth and 
[understanding] where are they coming from, and this perception 
that recombinant VII doesn’t work and therefore other bypassing 
agents don’t work. So, at some point the physical therapist 
suggested well, we have this clinical trial. This might be of interest.

It was a very long, careful consideration on both sides, educating 
them what this drug is and going back and forth until they finally 
made the decision to enroll in the clinical trial.

Place Holder: Video Clip 3 
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Ben: I remembered, of course, all the horrible things of the 
past and especially with the low risk, I said absolutely, so I was 
completely onboard for whenever we were going to start.

Oleg: I talked to my wife and, you know, she saw I was kind of 
excited about it from my perspective because of the possibilities. 
We talked to the doctor together and she became also convinced, 
just like I was, that this is worth trying.

Shortly after starting the clinical trial,  
Ben lost a tooth and began to bleed 

Place Holder: Video Clip 1 

Permission received from family. 

Oleg: And so, we started on this trial and we didn’t have any 
bleeding problems at the time so it was fine. And then, about 
2 weeks into it, after two shots that he had for 2 weeks, all of a 
sudden one of his teeth falls out. And you know, a tooth fell out. 
The immediate reaction since he’s bleeding, right now after a 
tooth fell out, is it doesn’t seem like ACE910 is working. 

But at the same time, the hope was the doctor told us we need 
to give him this elevated dosage for at least three or four times 
before it kicks in. It’s not going to start working for everybody 
the same way. And so, while we were there, and they admitted 
us because they thought we were going to the transfusion, next 
thing that happens towards, you know, after about 4 or 5 hours in 
the hospital, you know, we look in his mouth and it’s not bleeding. 

Ben: Just literally, they were talking about what to do, like  “What 
are we going to do? Should we start the infusion? Should we wait a 
bit?" And we were like, everyone was just kind of agreeing what to 
do. And in the middle of it, I feel like there’s nothing there. And I do 
some spitting and after I get the initial blood out, there is nothing 
bleeding. The bleeding literally stopped like someone flicked off a 
light switch while they were talking.

Oleg:  And so, at that point, after getting confirmation from her 
and actually seeing that he’s not bleeding anymore, we knew that 
the thing was working. And that was the beginning of a new era 
for us.

Ben remains on therapy and continues to tolerate it well 

Shared decision to enroll in the emicizumab-kxwh 
clinical trial has been life-changing for both Ben  

and his parents  

Dr. Kruse-Jarres: So, Ben remains in therapy and continues to 
tolerate it well. And I think part of that is really this buy-in he had 
to get on this new therapy and to have a conversation back-and-
forth, and to really consider the entire patient. So, there was a lot 
of shared decision-making to enroll him in this trial, to make him 
believe that this is something that could help him and to consider 
all their fears and their previous experiences.

So, I think shared decision-making is something that’s going to 
become very important to us. It’s important for us. It helps us to 
base our decisions on the best clinical evidence, on the benefits 
and harms, but it also helps us to take the patient’s values and 
preferences into consideration as we’re going forward with these 
treatment decisions.

Shared decision-making increases treatment options and I think it 
has been shown to be beneficial.
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Summary 

• Shared decision-making (SDM) is a model that helps clinicians 
and patients make joint healthcare decisions based on the best 
available evidence of benefits and harms of treatment options 
and patients’ values and preferences with regard to the treatment 
options  

• SDM has been shown to increase the use of the treatment option 
that is most clearly associated with health benefits  

• Ben and Oleg’s story exemplifies this and shows the association 
of SDM with a higher quality of life and increased satisfaction for 
both the patient and the parent or caregiver 

So, Ben and Oleg’s story exemplifies this and shows the association 
of shared decision-making, where initially there really was not a lot 
of decision-making and they were relying on ice for his treatment. 
And he now has a full, productive life. He plays basketball, he plays 
table tennis and is a normal 13-year-old. So, I think it behooves us 
to consider the patient as we’re going forward. We should have 
done this all along. Hopefully, we did but this is a new time and a 
really important time to consider where patients are coming from 
and make the decisions with the patient.
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Q&A and Concluding Remarks

Guy Young, MD

 
 

Q&A and Concluding Remarks 

 

Dr. Young: All right, so we have time for a Q&A session. 

[There are] a lot of questions on emicizumab, so we’re going to 
get to those, and what I really need to tell you, though, is that Dr. 
Oldenburg, Professor Oldenburg was the lead author of the HAVEN 
1 study, so he’s extremely familiar with emicizumab. 

Dr. Kruse-Jarres is a coauthor on that paper along with me. Also, 
they’re both coauthors on HAVEN 2, so they’re very familiar with 
emicizumab. So, even though I did the talk that discussed the new 
therapies, the questions are going to go to them as well as me.

Audience Q&A: Question 1 

Please discuss half-life differences and whether or not the approach to 
extended half-life factors should be different for children and adults. 

 

Dr. Young: I want to start though with one question about the 
extended half-life, because we do have one of those. And the 
question is, what about variations of half-life for children versus 
adults among these different agents? So, Johannes, I wonder if you 
can talk a little bit about half-life differences and whether or not 
the approach to extended half-life factors should be different for 
children and adults?

Dr. Oldenburg: Yeah, so we know that half-life for factor VIII 
product is reduced in children compared with adults because 
of increased clearance. We expect that this is proportional to all 
products, so we have no evidence that the half-lives of a product 
in the same patient are differing significantly.

It’s common knowledge that we have a different half-life in 
children compared with adults and that we have to consider this 
when we are dosing and setting up the prophylactic regimen. But 
this is somehow independent from the type of the product.

Audience Q&A: Question 2 

Was ADAMTS13 measured in the patients who developed TMA? 

Dr. Young: Okay, thank you. There are a few questions now 
about TMA, I’ll bring those up now and I’ll ask both Johannes 
and Rebecca to discuss, though maybe Rebecca can go first. Was 
ADAMTS13 measured in the patients who developed TMA?

Dr. Kruse-Jarres: I believe it was measured in all of them—not 
necessarily back before they started plasmapheresis, and they 
were all normal. 

Audience Q&A: Question 3 

How do you explain the TMAs that occurred during HAVEN 1? 

Dr. Young: Okay. And so, which leads to the question, how do you 
explain the TMAs that occurred during HAVEN 1? And so, maybe 
Johannes first, and then Rebecca, and then I’ll chime in.

Dr. Oldenburg: So, I think we don’t know the exact mechanism 
by which the TMA is triggered in the patient. What we know is 
that all these patients have received, as you mentioned in your 
presentation, aPCC for more than 24 hours, at the dose of more 
than 100 units/kg body weight. 

Rebecca Kruse-Jarres, MD, MPH
Johannes Oldenburg, MD, PhD
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We also know from in vitro studies that the combination of 
aPCC at this dose of emicizumab is leading to supernormal 
thrombin generation, 6 to 10 times higher than the normal 
thrombin generation. And there is another hypothesis that while 
aPCC contains a lot of substrate for emicizumab, we know that 
emicizumab is not only binding to IX and X, to IXa and to X, but 
also to IX and Xa, so it’s not distinguishing between activated and 
nonactivated forms of the protein. So, we have extremely high 
concentration of emicizumab substrate complexes that also trigger 
a TMA. 

What we know about the TMAs at the onset, it that it’s extremely 
fast, that if you stop aPCCs, the resolution of the symptoms is very 
fast. So, this is very different from TMAs that we know from other 
disease conditions.

Dr. Kruse-Jarres: I completely agree. I mean, we’re just giving 
extra substrate. The question that I don’t really have the answer 
to, that’s the fact that the emicizumab does not bind the 
phospholipid membrane, doesn’t have anything to do with this 
unusual thrombotic complication that we’ve never seen before. I 
don’t have the answer for it. That’s just a possibility.

Audience Q&A: Question 4 

How would you approach treating acute bleeds on emicizumab, given the 
thrombotic events that occurred? 

Dr. Young: I guess we can move on to evidence for treating active 
bleeding with emicizumab. So, how would you approach treating 
acute bleeds on emicizumab, given the thrombotic events that 
occurred? Rebecca, and then Johannes.

Dr. Kruse-Jarres: With inhibitors or noninhibitors?

Dr. Young: No, right now it’s just inhibitors.

Dr. Kruse-Jarres: Knowing what we know about the potential 
interaction with aPCC and emicizumab, I would probably try to 
stay away from that. So, if I have an inhibitor patient and I know 
that they’re responding to recombinant VII, that would be my first 
choice to go to, but I would never use high doses such as the 270 
µg/kg, but go more for the 90 µg/kg.

We kind of know that we probably don’t need as much hemostatic 
agent as we did before. They’re already getting a hemostatic 
agent. There is the interesting question of what do you do with the 
porcine factor, which could be used at least in some patients for a 
little while. It’s going to be a problem measuring factor VIII levels 
on emicizumab because you can’t use the one-stage clotting 
assay. So, I would probably prefer rFVIIa for right now and then.

Audience Q&A: Question 5 

What will the role of emicizumab be in acquired hemophilia? 

Dr. Young: What will be the role of emicizumab in acquired 
hemophilia?

So, it’s only licensed for congenital hemophilia with inhibitors. As 
far as I’m aware, it has not been really studied in that population. 
We know that’s a different kinetic and mechanism of inhibitor 
development, and so I think we just don’t know the answer to that 
at this point in time. 

Audience Q&A: Question 6 

If you have a patient on immune tolerance (ITI), would you consider 
prophylaxis with emicizumab on top of the ITI?  

Dr. Young: So, this is sort of the million-dollar question. If you 
have a patient on ITI—on immune tolerance—would you consider 
prophylaxis with emicizumab on top of the ITI—on top of the 
immunotolerance? 

Dr. Oldenburg: So, if the patient is bleeding, yes. 

Dr. Young: Short and simple and good answer. Yes, Rebecca?
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Dr. Kruse-Jarres: So, I think that this is a super, super important 
question, not just if somebody is on ITI but also if I have a newly 
diagnosed inhibitor, do I want to put them on emicizumab 
but would I do it with ITI then, as we have a common patient? 
Hopefully we’re going to put all these patients on study and 
we’re going to find out what is the right thing to do, but it’s a very 
important question. 

Dr. Young: You know, as this drug is now licensed and people 
will be prescribing it, I think it is incumbent upon, you know, the 
company, upon academics like ourselves up here and others, 
to ensure that people are properly educated as to how to safely 
prescribe these drugs. Safely, as safe as we know to do that, as safe 
as we know to treat the breakthrough bleeding. 

So, I think there does need to be a significant education campaign, 
which is underway. I mean, this is one example of the type of 
education that needs to be done throughout the rest of the 
community. 

Audience Q&A: Question 7 

What is the right dose of FVIII to treat a bleed in a noninhibitor patient  
on fitusiran?  

Dr. Young: There was one question about fitusiran. I’m sorry, I 
want to grab that and then there’s one question on the card. It 
was a tough question. What is the right dose of factor VIII to treat 
a bleed in a noninhibitor patient on fitusiran? Yes, well, we don’t 
know. 

Dr. Kruse-Jarres: I have no idea.

Dr. Young: Yeah, so that’s something that is being evaluated and 
worked on to move those trials forward.

Audience Q&A: Question 8 

Is there a role for global assays, such as thrombin generation, or are there 
other ways to monitor the effects of emicizumab?  

Dr. Young: So, the final question is what is the best way to monitor 
emicizumab? Is there a role for global assays, such as thrombin 
generation or are there other ways to monitor the effects of 
emicizumab? So, either one of you?

Dr. Kruse-Jarres: You take that one.

Dr. Oldenburg: So, we know that the activity of emicizumab can 
be somehow assessed with a chromogenic factor VIII assay that 
has human components, which somehow gives an idea of the 
order of factor VIII equivalent activity, although I understand also 
that the paper of Lenting reactivates the impact. But that is one 
test.

There is another test on the way to coming into the community. 
It’s a one-stage assay that is highly diluted and gives the 
concentration of emicizumab. If you use any factor VIII substitution 
therapy, you can go with the chromogenic assay with bovine 
substrate, which will show exactly, the substituted factor VIII 
activity. So, there are ways to measure the factor VIII equivalent 
activity of emicizumab. Thrombin generation may also play a role; 
we have to learn about this in different clinical situations.

Dr. Young: Okay, thank you. Thank you to my colleagues, Dr. 
Oldenburg and Kruse-Jarres for their excellent presentations and 
their answers. 

And most importantly, thank you the audience because without 
you being here and participating, this would be no fun at all. So, 
thanks and enjoy the rest of the meeting. 

Narrator: This activity has been jointly provided by Medical 
Learning Institute, Inc. and PVI, PeerView Institute for Medical 
Education.
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