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Blood feud erupts over Roche’s bispecific antibody for hemophilia
Roche unveiled new phase 3 trial data showing 
that the company’s experimental treatment for 
hemophilia A, a humanized bispecific antibody 
called emicizumab, helped stanch bleeding in 
children and adults alike, with few serious side 
effects when taken alone. But rival drugmaker 
Shire is challenging some of those claims, argu-
ing in a preliminary injunction motion that 
Roche was making “inaccurate and misleading” 
statements about emicizumab’s safety.

The investigational drug, if approved, 
is expected to generate sales for Basel, 
Switzerland–based Roche in excess of $2 billion 
per year, with much of that money coming at the 
expense of Dublin-based Shire, the world’s lead-
ing manufacturer of blood-clotting therapies for 
hemophilia A.

“We believe the claims are categorically false 
and we’re addressing this through the appro-
priate legal channels,” says Kimberly Muscara, 
a spokesperson for Genentech, the S. San 
Francisco, California–based subsidiary of Roche 
that is leading emicizumab’s development.

Roche is also fighting back through scien-
tific channels. At the International Society on 
Thrombosis and Haemostasis (ISTH) Congress 
in Berlin on July 10, the company presented 
results from its HAVEN-1 and HAVEN-2 stud-
ies of emicizumab. Those two trials—one for 
patients aged 12 and older, and the other for 
those under 12, with hemophilia A—enrolled 
participants who had previously been treated 
with recombinant factor VIII (FVIII) but had 
developed FVIII-blocking antibodies.

In the completed HAVEN-1 trial, the bispe-
cific antibody cut bleeding events that required 
treatment by 87% among the adults and adoles-
cents on once-a-week prophylactic regimens—
from an average of 29 serious bleeds per year in 
the control group with no prophylactic therapy 
to just 3 such episodes annually in those tak-
ing emicizumab (N. Engl. J. Med. doi:10.1056/
NEJMoa1703068, 2017). In the pediatric 
HAVEN-2 study, only 1 of the first 19 children 
who received emicizumab has so far experi-
enced a bleeding event that needed treatment.

Although the HAVEN-2 data remain pre-
liminary, drawn from an average of just three 
months of prophylactic treatment, Guy Young, 
a pediatric hematologist at Children’s Hospital 

Los Angeles, who presented the interim results 
at the ISTH meeting, describes the results as 
“dramatic.” “These are patients who were bleed-
ing 20 or 30 times per year, and to see that num-
ber drop basically to zero is really something,” 
Young says. “It’s a very, very exciting innovation 
in an area where we really are desperate for some 
better medication.” Roche has submitted data 
from the two trials for approval consideration 
in US, European and Japanese markets. 

Recombinant proteins, when they first came 
on the hemophilia A scene some 25 years ago, 
were a huge improvement over plasma therapy, 
the standard at the time. The replacement factor 
therapies eliminated concerns about contracting 
blood-borne viruses from donated plasma. And 
the limitless supply of recombinant FVIII prod-
ucts opened the door for preventive treatment, 
which allowed patients to have near-normal 
lifestyles. But because of widespread prophylac-
tic use, approximately 25–30% of the 125,000 
people worldwide living with hemophilia A now 
develop inhibitory antibodies.

Two strategies currently exist for dealing with 
the problem. First, patients newly diagnosed 
with inhibitors usually undergo an intensive 
treatment regimen known as immune tolerance 
induction therapy. This involves months to years 
of FVIII infusions administered many times 

daily or every other day. The goal is to train 
the body to accept the clotting factor again as 
the inhibitory antibodies disappear. But it only 
works for around three-quarters of recipients, 
so many patients have no choice but to resort to 
strategy number two: bypassing agents.

These are drugs such as Shire’s FEIBA, an 
activated prothrombin complex concentrate 
(aPCC), and a recombinant factor VIIa from 
Bagsvaerd, Denmark–based Novo Nordisk 
called NovoSeven, both of which offer a work-
around for the missing FVIII. Bypassing agents 
can be taken as needed for bleeds or in a pre-
ventive manner, although patients who choose 
the latter option must subject themselves to 
intravenous infusions multiple times per week, 
and even then they continue to experience one 
bleeding episode on average per month.

Roche’s bispecific antibody could usher in a 
radical new prophylactic solution. Emicizumab, 
with its two antibody arms, is designed to mimic 
the scaffold function of FVIII by binding factors 
IXa and X, thereby activating factor X and kick-
ing off the thrombin pathway. Emicizumab still 
requires regular and repeated treatment, but it 
offers several delivery advantages over bypassing 
agents, including self-injection into the abdo-
men and weekly dosing at most. According to 
Midori Shima, a hematologist at Nara Medical 

Clotting factors manufactured with recombinant DNA technology serve as prophylactic treatment for 
hemophilia but need frequent infusions and can be problematic.
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specializes in antibody technologies. Bioverativ, 
the Waltham, Massachusetts–based spinoff of 
Biogen, similarly has a bispecific antibody of its 
own in the preclinical pipeline.

Bispecific antibodies won’t come cheap, 
though—which is why the Boston-based 
Institute for Clinical and Economic Review 
last month started soliciting comments from 
drug makers, academic societies, insurance 
companies and patient groups on the compara-
tive clinical effectiveness and medical value of 
emicizumab relative to existing therapies. And 
even if emicizumab wins marketing approval 
early next year, as most analysts think it will, the 
drug could soon face competition from other 
‘non-factor’ therapies.

For example, Alnylam Pharmaceuticals of 
Cambridge, Massachusetts, has an RNA inter-
ference therapy now in phase 3 trials that tar-
gets antithrombin, a protein that inactivates 
several enzymes in the coagulation cascade. 
Phase 1 results published in July showed that 
once-monthly injections of Alnylam’s fitusiran 
generally reduced antithrombin levels enough 
to restore thrombin values to a near-healthy 
range in patients with hemophilia A and B alike 
(N. Engl. J. Med. doi:10.1056/NEJMoa1616569, 
2017). Last month, Novo Nordisk was also 
scheduled to start phase 2 testing of conci-
zumab, a monoclonal antibody directed against 
a protein called tissue factor pathway inhibitor, 
which similarly impedes coagulation.

But perhaps the most radical solution that 
could truly revolutionize hemophilia treatment 
as we know it is gene therapy (Nat. Biotech. 34, 
999–1001, 2016). On August 2, Philadelphia-
based Spark Therapeutics reported that the 
first two patients treated with a single dose 
of the company’s FVIII-encoding viral vector 
had achieved stable FVIII levels above 10% of 
normal. That’s enough to move patients out 
of the danger zone and transform the disease 
into a manageable, mild condition. Also last 
month, BioMarin of San Rafael, California, 
announced that it would soon launch two phase 
3 trials testing different doses of its FVIII gene 
therapy, which in earlier testing raised FVIII 
concentrations above 50% of normal, a level at 
which muscle and joint bleeding is no longer 
a problem. Shire also submitted an investiga-
tional new drug application to the FDA for its 
gene therapy candidate in July.

“This field is crowded,” notes Pierce. But ulti-
mately, he says, that could be a good thing for 
patients with hemophilia A, who need either 
the ability to maintain high levels of clotting 
factor activity through an infrequent prophy-
lactic therapy, or to be genetically cured of their 
disease. “Both of these look like they will come 
to pass.”

Elie Dolgin Somerville, Massachusetts 

University in Kashihara, Japan, who has been 
involved in the drug’s development for over a 
decade, patients on emicizumab “almost forget 
about their hemophilia.”

Some worrying safety signals have turned up, 
though. Five participants in HAVEN-1 experi-
enced severe blood clots. One of these patients 
died. Yet, those adverse events all happened in 
patients who were simultaneously receiving 
high doses of FEIBA for multiple days to control 
bleeding events, not in those taking emicizumab 
alone or those given lower concentrations of 
FEIBA.

“There’s sort of this zone where it appears the 
risk is,” says Gallia Levy, a group medical direc-
tor at Genentech in charge of the antibody’s 
development. “Our current protocol guidance 
is to avoid the use of aPCC when possible, and 
to use the lowest dose of bypassing agents that 
are likely to be required to achieve hemostasis.”

Shire, in seeking its injunction against 
Roche, took exception to the implication that 
its FEIBA therapy was to blame for any safety-
related issues. “It is misleading and inappropri-
ate to implicate aPCC as the sole causal agent 
of the events,” Bruce Ewenstein, the company’s 
head of clinical development for hematology, 
told Nature Biotechnology. “FEIBA is a proven, 
widely approved treatment for use in hemo-
philia A and B patients with inhibitors,” he says, 
noting that no major thrombotic complications 
have been reported to date in patients taking 
FEIBA alone.

Shire doesn’t seem to dispute that the com-
bination of FEIBA and a FVIII-mimetic bispe-
cific antibody can be dangerous. In fact, in 
a presentation made at the ISTH Congress, 
Shire scientists demonstrated that FEIBA and 
a sequence analog of emicizumab together 
produced excessive thrombin and led to faster 
clot formation in blood plasma from patients 
with inhibitor- positive hemophilia A. Yet, 
Shire’s abstract seemed to raise alarm bells only 

regarding emicizumab’s safety, twice warning of 
the drug’s “unregulated mechanism of action.”

The Shire motion also challenged Roche’s 
use of bleeds that required treatment as the 
main measure of efficacy, noting that the prit-
mary endpoint listed by Roche on clinical trials.
gov was “number of bleeds over time”; “reduc-
tion in number of treated bleeds” was only 
explicitly mentioned as a secondary outcome 
measure. It’s not the first time Shire, through 
its subsidiary Baxalta, has filed a lawsuit against 
Roche either. Over the past 16 months, Baxalta 
has sued Genentech and a Japanese branch of 
Roche over claims of patent infringement relat-
ing to emicizumab.

Glenn Pierce, a former head of hemophilia 
research for Cambridge, Massachusetts–based 
Biogen, describes the legal skirmish between 
the two companies as an “unfortunate dis-
traction” for the hemophilia community. 
“Emicizumab is a disruptive technology,” says 
Pierce, now a La Jolla, California–based entre-
preneur-in-residence at Third Rock Ventures 
and an occasional consultant for Roche. “And 
anything that interferes with bringing that drug 
is market is detrimental to patients with hemo-
philia A.”

Many trial investigators have rallied to 
Roche’s defense, countering attacks over the 
drug’s side effect profile. “Emicizumab is safe 
when utilized correctly with physician over-
sight and patient adherence,” says Robert 
Sidonio, Jr., a pediatric hematologist at Emory 
University in Atlanta. And Levy notes that 
the original trial protocol submitted to the 
US Food and Drug Administration (FDA) in 
mid-2015—and available in the supplementary 
material that accompanied the recent publica-
tion of the results—clearly defined a bleed as 
an event requiring coagulation factors to treat 
signs or symptoms of bleeding. “It was always 
our intention that ‘number of bleeds over time’ 
meant ‘treated bleeds’,” she says.

With the scientific evidence mostly in 
Roche’s favor, some industry analysts even 
think the legal challenge may have backfired 
for Shire. “It almost shows a certain level of 
desperation,” says Ronny Gal, a senior analyst 
at Sanford Bernstein in New York City. “If you 
cannot compete in terms of ideas in the sci-
entific community and you have to resort to 
trying to use legal means to make your point, 
it doesn’t make you look particularly strong.”

Soon after obtaining an injunction against 
Roche, Shire doubled down on its own bispe-
cific antibody for hemophilia A, too. On July 
18, Shire announced that it had obtained the 
worldwide license to a preclinical-stage FVIII-
mimetic bispecific antibody, the product of a 
two-year research pact between Baxalta and 
Novimmune, a Geneva-based company that 
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A bispecific antibody therapy restores FVIIIa 
function, which in physiological conditions 
acts as a scaffold to allow FIXa and FX bind 
the phospholipid membrane on pro-coagulant 
activated platelets.
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