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Purpose: Congenital factor VII (FVII) deficiency is a rare bleeding disorder of variable
phenotype with predominantly mucocutaneous bleeding. The aim of this study was to
identify the burden of FVII deficiency on patients and caregivers through a better under-
standing of the management and psychosocial impact of this disease.

Materials and Methods: A rare disease specialty recruiter from Comprehensive Health
Education Services recruited participants for this online survey, which was conducted from
January 31 to March 12, 2019. A moderator-assisted questionnaire was used to collect data
on demographics, diagnosis, treatment, and psychosocial impact.

Results: Of the 45 respondents (25 patients and 20 caregivers), the majority were female
(56%). Respondents reported a wide variety of initial bleeding symptoms, including bruising
(58%), epistaxis (56%), and menorrhagia (36% of females). Because symptoms varied
between individuals and were not always severe, diagnosis was often delayed. Mean time
to obtain a diagnosis was 6.5 years and mean age at first diagnosis was 12.9 years. One-
quarter (24%) of the respondents reported more than 100 bleeds of any severity over the
previous year. When treating bleeds, 44% of patients reported using antifibrinolytics, and
42% reported using recombinant activated factor VII. Almost 31% of respondents reported
missing schooldays as children, and 16% reported losing or resigning from a job in adult-
hood as a direct result of their disease. Notably, 29% of caregivers and 10% of their partners
had also experienced issues with employment. Forty percent of respondents reported not
participating in contact sports during childhood, and 22% continued to avoid contact sports
in adulthood.

Conclusion: Overall, FVII deficiency has a substantial psychosocial impact, but most
patients are satisfied with their disease management and are optimistic about their future.
Patients desire additional educational, social, and financial support.
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Introduction
Congenital factor VII (FVII) deficiency is an autosomal recessive bleeding disorder
caused by mutations in the gene encoding for FVII located in chromosome 13.' More
than 90% of identified mutational variants are point mutations and gene deletions. FVII
is a vitamin K-dependent glycoprotein necessary for the initiation of coagulation and
optimal hemostasis. Its normal plasma concentration is 10 nM (0.5 pg/mL). In plasma,
FVII circulates mostly as an inactive zymogen, but it also occurs in active form.?
Estimated prevalence is 1:300,000-500,000 with a higher incidence in areas
where consanguinity is common.>* The disease affects males and females equally,

however, females tend to have more symptoms due to gynecologic bleeding.’
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The European Network of Rare Bleeding Disorders (EN-
RBD) registry reports a weak correlation between clinical
severity and plasma FVII levels.* Clinical phenotypes range
from asymptomatic to severe life-threatening bleeding (cen-
tral nervous system, gastrointestinal bleeding). Prediction of
bleeding risk is based on multiple parameters, which poses
a challenge to disease management.® Despite the weak cor-
relation between clinical severity and FVII levels, the
International Society on Thrombosis and Haemostasis
Scientific Standardization Committee (ISTH-SSC) classifies
congenital FVII deficiency as follows: severe when FVII is
<10% (highest risk of spontaneous major bleeding, includ-
ing intracranial hemorrhage, gastrointestinal bleeding, and
hemarthrosis), moderate when FVII is 10% to 20% (risk of
mild spontaneous or triggered bleeding), and mild when
FVII is 20% to 50% (often asymptomatic; comprising
approximately 30%-40% of affected patients).” Patients
with severe deficiency are diagnosed in early childhood,
whereas those with moderate deficiency present later in
adolescence or at menarche in female patients.”> Overall,
the most common symptoms include epistaxis, easy bruis-
ing, and mucocutaneous bleeding.>® Approximately 30% to
40% of affected individuals have asymptomatic disease.”

Laboratory findings include an increased prothrombin
time (PT) and a normal activated partial thromboplastin
time. Confirmatory diagnosis is possible with modified
one-stage PT-based clotting assay, and differentiation of
qualitative from quantitative FVII deficiency can be made
by measuring plasma FVII antigen using immunoassay."’
Therapeutic and preventative options for congenital FVII
deficiency include fresh frozen plasma, concentrates of
FVII and prothrombin complex, and recombinant activated
FVII (rFVIIa), although the availability of the agents var-
ies between countries."® While fresh frozen plasma and
concentrates carry the risk of infection and volume over-
load, rFVIla is generally well tolerated with a low risk
(0.17%) of thromboembolic events® ' and a half-life of
2.6 hours in patients with congenital FVII deficiency.''

There exists a continued need for more evidence-based
studies to enhance our current understanding of congenital
FVII deficiency. In this paper, we present the results from
an online survey completed by patients with congenital
FVII deficiency or their caregivers. The aim of the survey
was to better understand the challenges that patients
encounter in the diagnosis and treatment of the disease
and the burden of congenital FVII deficiency on both

patients and caregivers.

Materials and Methods
Study Design

A rare disease specialty recruiter from Comprehensive
Health Education Services recruited participants for this
online survey. Participants included patients with congeni-
tal FVII deficiency and caregivers of pediatric patients
with the disease. This moderator-assisted survey was con-
ducted from January 31 through March 12, 2019; average
time to complete the 99-question survey was 45 minutes.

All participants provided informed consent. This sur-
vey was conducted in compliance with all national laws
and guidelines protecting personal data. This survey was
considered market research and as such did not require
IRB or ethics committee approval.

Study Measures

Data were collected on patient demographics, initial symp-
toms, diagnosis, treatment history, and psychosocial impact.
Bleeding assessment was conducted using the ISTH
Bleeding Assessment Tool (BAT).'? To objectively evaluate
the disease state of the patients, established cutoff values (>4,
adult males; >6, adult females; and >3, children)13 for this

tool were used.

Statistical Analysis
Due to the small sample size, only descriptive statistics
will be provided.

Results

Patient Demographics

Twenty-five patients and 20 caregivers completed the sur-
vey. Patient demographics are summarized in Table 1.
Mean (range) age of the 25 adult patients was 33 (18—67)
years; mean (range) age of children and adolescents whose
caregivers completed the survey was 11 (5-17) years.
Fifty-six percent of participants were female; 44% of
participants were white, and 53% were employed full
time. A family history of FVII deficiency was present in
58% of participants, and 50% were the first in their family
to be diagnosed with FVII deficiency.

Initial Symptoms

Owing to the wide variation in disease severity and the lack
of clinical correlation between plasma levels of coagulation
FVII and bleeds, neither patients nor their health care provi-
ders recognized initial symptoms as a bleeding disorder.
Epistaxis was a common symptom at diagnosis, as 56% of
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Table 1 Demographic Characteristics

Characteristic Participants (N=45)
Survey participants, n (%)

Adult patients 25 (56)

Caregivers of children 20 (44)
Age, mean (range), years

Adults 33 (18-67)

Children I (5-17)
Gender, %

Female 56

Male 44
Race, %

White 44

Black 31

Other 25
Employment status, %

Employed full-time 53

Self-employed 13

Employed part-time 13

Not currently employed I

Full-time student 4

Retired 4
Residential setting, %

Suburban 44

Rural 29

Urban 27

respondents reported this as an initial symptom. Mouth
bleeds (31%) and skin bruising (58%) were also reported.
Forty-seven percent of females of reproductive age reported
menorrhagia. The mean (range) BAT score was 7.67 (0-39)
at diagnosis (Figure 1). A variety of bleeds contributed to the
BAT total score, including epistaxis, bruising, bleeds from
surgery or trauma, and joint bleeds.

Diagnosis

The average age (range) at diagnosis was 12.9 (<1-47)
years; 20% of the respondents were diagnosed after their
21st birthdays. The average time (range) from initial
symptoms to a visit with a specialist was more than 4
(<1-37) years; the average time (range) from initial symp-
toms to diagnosis was 6.5 (<1-45) years.

Disease Management

Respondents reported that they prefer to see hematology
specialists; they have observed that other health care provi-
ders have little understanding of their disease. Some patients

and caregivers had difficulty finding a hematologist who had
any knowledge of congenital FVII deficiency. Many respon-
dents (89%) have regular follow-up visits; most of these
follow-ups are with a private hematologist (51%) or at
a hemophilia treatment center (49%). Many respondents
were willing to travel long distances to see their hematolo-
gist; on average, respondents reported traveling an average of
64 minutes (each way) to their follow-up visits. The average
travel time to the nearest location for treatment of an acute
bleed was 26 minutes. Patients were comfortable with treat-
ing their own bleeds; 94% of bleeds were treated at home.
Agents or products used to treat bleeds included antifibrino-
lytics (44% of respondents) and rFVIla (42% of respon-
dents). In addition, 18% of respondents reported using
other methods (Figure 2).

Despite regular follow-ups, many patients with FVII defi-
ciency reported persistent symptoms. The most commonly
reported symptoms were skin bruising and gum/tooth/mouth
bleeds (Figure 3). Some (24%) respondents reported more
than 100 bleeds of any severity over the previous year.

Many female respondents were disheartened by their
gynecologist’s lack of knowledge and experience with
FVII deficiency. Menorrhagia was a common issue
among these women. Approximately 40% of these patients
remain on continuous hormonal contraception to prevent
regular menstruation. Childbearing is also a major area of
concern for these patients; a few respondents reported that
they were counseled by their health care providers to avoid
having children.

Psychosocial Impact

Although many respondents reported consistent psychoso-
cial impact, they expressed optimism about living with
their disease in the future. Thirty-one percent of respon-
dents missed school for reasons related to their disease;
33% reported experiencing excessive bleeding episodes at
school. Some patients avoided activities that could put
them at risk for a bleeding episode; 18% of respondents
did not participate in gym class while they were in school,
40% reported not participating in contact sports during
childhood, and 22% continued to avoid contact sports in
adulthood. While many patients were not experiencing any
issue with friends and peers at the time of the survey, 11%
reported that their peers did not understand their disease,
and 6% reported being bullied. Adult patients cited issues
with employment; 16% lost or resigned from their job for
reasons related to FVII deficiency. In addition, 12% stated
that their employer was not understanding of their disease.
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Abbreviations: BAT, Bleeding Assessment Tool; ISTH, International Society on Thrombosis and Haemostasis.
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Figure 2 Treatments used to control recent bleeds (categories were not mutually exclusive).

Abbreviation: rFVlla, recombinant activated factor VII.

Notably, 29% of caregivers and 10% of their partners had
also experienced issues with employment. Respondents
were satisfied with the level of support they receive from
their significant other (74%) and family members (78%)
(Figure 4).

Patient Resources
Although patients were familiar with a wide variety of
resources, they noted that disease-specific information was

scarce. Top-rated resources were disease-specific and pro-
vided tangible support, such as retreats and conferences as
well as opportunities to meet fellow patients, caregivers, and
families, and leading health care professionals. The highest-
rated organizations for support were Comprehensive Health
the Congenital FVII Deficiency
Research Foundation, and the
Foundation (NHF). Patients reported that additional educa-

tional, social, and financial resources are still needed.

Education Services,

National Hemophilia
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Figure 4 Proportion of patients satisfied with the level of support they receive.

Discussion

The results of this online survey demonstrate the disease
burden and challenges faced by patients with congenital
FVII deficiency and their caregivers. Although the partici-
pants in the survey were satisfied with the support that
they receive from their family and friends, most reported
a continued need for additional educational resources for
patients and caregivers and opportunities for networking
within support groups. Comprehensive and integrative
care involving hematologists, advanced practice providers,
social workers, and caregivers can help better manage the
psychosocial issues associated with congenital FVII

deficiency.”'* This approach could greatly benefit these
patients and those with other rare bleeding disorders such
as Glanzmann’s thrombasthenia and factor XIII deficiency,
who likely have similar experiences with disease burden.

All physicians treating patients with congenital FVII defi-
ciency should gather information from available resources
such as the American Thrombosis and Hemostasis Network
(ATHN) and multinational registries, including International
Registry on Congenital FVII Deficiency and Seven Treatment
Evaluation Registry (STER), to stay current with disease
pathophysiology and treatment options.>® Given the highly
variable clinical presentation and the long gap between
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symptom onset and disease diagnosis, knowledge of the
ISTH-SSC classification is important for health care profes-
sionals to identify patients with higher risk of life-threatening
bleeding, guide the choice of intervention, and improve
patients’ quality of life.

Menstruation and childbirth increase the risk of bleeding
and are areas of challenge and confusion among female
patients. Physiologic increases in FVII have been reported
during pregnancy, but most patients with a bleeding history
require peripartum prophylactic therapy with fresh frozen
plasma, FVII concentrates, or FVIa.l® If possible, women
with FVII deficiency should confirm that their chosen hospi-
tal for delivery is able to conduct FVII assays. Prophylaxis
with rFVIIa, which has been reported in STER'® and other

publications,'"'®

may help reduce the development of iron
deficiency anemia and unnecessary hysterectomies asso-
in FVII-deficient

Although there is no consensus for the management of this

ciated with menorrhagia patients.
rare condition, gynecologists and obstetricians treating
patients with FVII deficiency should carefully assess the
bleeding risk and need for prophylaxis.”'® These health
care providers should work closely with a hematologist to
manage patients with FVII deficiency.

Periodic physical therapy is recommended for patients
with arthropathy and those engaging in vigorous physical
activities. Joint bleeding is not uncommon in congenital
FVII deficiency, and arthropathy similar to that found in
congenital hemophilia has been reported from childhood
onwards.>?° As one-half of the affected patients have
a family history, genetic counseling and genotyping
among known FVII-deficient patients can aid in the early
diagnosis of family members and improve patient care.?

Among the various therapies for congenital FVII defi-
ciency, rFVIla is recommended by the National Hemophilia
Foundation’s Medical and Scientific Advisory Council
(NHF-MASAC) as a first-line treatment;’ plasma-derived
FVII is not available in the United States.'® Although the
formation of alloantibodies is a general concern with repla-
cement therapies, the development of inhibitors against FVII
is rare and inhibitors have a low affinity with rFVIla when
present.'*? Of note, survey respondents reported having easy
access to rFVIla for prophylactic use or for acute bleeds and
most patients were comfortable using it at home as needed.

Owing to the rareness of congenital FVII deficiency, there
is a lack of homogenous epidemiologic studies and rando-
mized clinical controlled studies. With evolving treatment
options, more cross-sectional studies are needed to develop
evidence-based management guidelines and to bridge the gap

between our understanding and clinical practice.®'> Some
limitations of this qualitative research survey include small
power and sample selection that limit the generalization of
the reported results. In addition, reporting of disease severity
is often inconsistent with the ISTH definitions, and FVII
levels could not be collected in an Internet-based study;
therefore, data could not be analyzed by disease severity. In
addition, the survey collected data on the number of surgical
procedures experienced by each patient; however, informa-
tion on outcomes and adverse events was not collected.
Nevertheless, the results highlight the current disease state
of congenital FVII deficiency and can be used to guide
management and optimize patient care. Given that the orga-
nization recruiting patients also offers disease-specific edu-
cational programs, there is a potential for recruitment bias;
however, a recently published case-based discussion high-
lights the need for education about diagnosis, classification,
and management.”

Conclusion

Congenital FVII deficiency is associated with high disease
burden and psychosocial issues among affected patients
and caregivers. Several resources, including networks and
registries, provide useful information about disease state
should
increase their awareness of disease classification and avail-

and management. Health care professionals
able treatment options to provide effective management of
this rare condition.
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