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Acquired hemophilia in a 7-year-old girl successfully treated with
recombinant FVIIA and steroids: A case report

2

Gaetano Giuffrida' | Uros Markovic"

Valeria Calafiore!

Ty~ o - P
Division of Hematology, AOU “Policlinico
&y Abstract

- Vittorio Emanuele”, Catania, Italy

2Department of General Surgery and
Medical-Surgical Specialties, Hematology
Section, University of Catania, Catania,
Italy

KEYWORDS
Correspondence

Gaetano Giuffrida, Division of Hematology,
AOU “Policlinico - Vittorio Emanuele”, activated
Via Santa Sofia 78, Catania, Italy.
Email: gaegiuffrida@gmail.com

Funding information

The editorial assistance was provided by
CORESEARCH SRL through a Novo
Nordisk S.p.A. unconditional grant.

The authors of the publication are fully
responsible for the contents and conclusions.
Novo Nordisk S.p.A. did not influence

and has not been involved in the data

interpretation presented in the manuscript.

1 | INTRODUCTION

Despite articles regarding acquired hemophilia A in adult
population, there is lack of experience in management of pe-
diatric patients. We report a case of AHA in a 7-year-old girl,
receiving recombinant activated factor VII and prednisone.
Our experience shows that these drugs can be used effec-
tively in children with AHA.

Acquired hemophilia A (AHA) is a rare, potentially
life-threatening hemorrhagic disorder caused by the de-
velopment of autoantibodies directed in most of the cases
against functional epitopes of factor VIIIL. The incidence is
estimated to be 0.2-1 cases per 1 million people per yearl;
it shows two peaks in general population, one in females
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Acquired hemophilia should be evaluated in pediatric patients with bleeding and
isolated prolonged aPTT. Immunosuppressive treatment should be initiated even in

minor bleedings. Bypassing agents like rFVIIa can be used in children with success.

Acquired hemophilia A, factor VIII deficiency, pediatric population, recombinant factor VII

in the peri- and postpartum period (usually in primiparous
women within 3 months from delivery) and another one
in elderly patients. In this population, acquired hemophilia
is related to underlying conditions such as malignancies,
autoimmune disorders, dermatologic conditions, or drugs
in half of patients, while in the rest, the cause remains
idiopathic.?

Clinical features differ widely from the ones present in
“classical” congenital hemophilia. It is known that 80% of
patients develop deep soft tissues bleedings involving skin,
muscles, and mucous membranes, gastrointestinal and uro-
genital tract. Severe retroperitoneal and brain hemorrhages
are described and potentially life-threatening. Hemarthroses,
on the other hand, though described, are uncommon. '
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AHA in children is extremely rare with limited number of
cases described in the literature, and very little is known about
its epidemiology, diagnosis, clinical course, and treatment.
Franchini et al described 42 cases of pediatric acquired hemo-
philia, of whom 37 cases reported a “de-novo” autoantibody
formation, while in 5 cases, a transplacental inhibitor trans-
mission was detected in neonates. An underlying autoimmune
disorder was found in six cases, while the majority of children,
instead, had no underlying conditions and no family history of
bleeding, with the presence of a recent history of upper airways
infections or antibiotics use, especially penicillin or penicil-
lin-like antibiotics. In particular, two cases occurred in children
with a recent history of streptococcal pharyngitis treated with
penicillin. Twelve cases remained idiopathic.1

Disease diagnosis represents a clinical challenge. It must
be considered every time a child with no personal or family
history of bleeding develops an isolated prolongation of the
activated partial thromboplastin time (aPTT). The cause of
aPTT prolongation could be due to a number of causes such
as coagulation factor deficiency (FVIIL, IX, XI, XII) or the
presence of coagulation factor inhibitors. The importance
of mixing test to determine the correction of aPTT at time
0 and 2 hours after the incubation of patient's plasma and
normal plasma in a 1:1 ratio at 37°C could be of aid in dif-
ferential diagnosis. Subsequent finding of extremely low or
absent factor VIII levels together with the presence of its in-
hibitor remains necessary in order to confirm the diagnosis.
The inhibitor levels are measured in Bethesda Units (BU) by
using Bethesda or modified Nijmegen assay (increased sen-
sitivity) and classifying patients with low (<5 BU/mL) and
high (>5 BU/mL) titer. Enzyme-linked immunosorbent assay
(ELISA) detection of anti—factor VIII autoantibodies is also
available and more easily interpreted compared to Bethesda
and modified Nijmegen assay in order to test both the anti-
body isotype and concentration. 3

As for the therapeutic goals they are divided in the arrest
of the acute bleeding and the eradication of the autoantibody,
obtained by administering immunosuppressant therapy and
should be promptly started.>* First-line hemostatic treat-
ment choices are represented by bypassing agents: recombi-
nant activated factor VII (rFVIla; NovoSeven®), activated
prothrombin concentrate complex (APCC; FEIBA®), and
replacement therapy with recently available recombinant
porcine factor VIII (rpFVIII, Obizur®), prior to antiporcine
titer evaluation, due to their extremely high efficacy (around
90%). Treatment efficiency and dosage modification are as-
sessed by clinical examination, hemoglobin monitoring, and
repeated imaging.5 " However, the use of rpFVIII is not indi-
cated for the pediatric population at the moment, according
to European Medical Agency (EMA). Lastly, invasive proce-
dures should be avoided, if not urgently needed, and the num-
ber of venous punctures should be limited, to prevent ulterior
major bleeding.
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On the other hand, inhibitor eradication in adult popula-
tion is recommended for all patients and based on immuno-
suppressive therapy (IST) with steroids (prednisone 1 mg/
kg/d PO for 4-6 weeks) alone or in combination with cyclo-
phosphamide (1.5-2 mg/kg/day PO for 4-6 weeks).>® The
choice of single or combination therapy is based on both the
patient's performance/comorbidity status and FVIII activity
(<1%) and inhibitor titer levels (>20 BU).> Although not
approved for AHA patients, given its proven efficacy in case
reports, rituximab, anti-CD20 monoclonal antibody, was al-
ready part of second-line treatment, at the standard dosage of
375 mg/mq IV, weekly for a total of 4 infusions.” According
to the latest recommendations, its use is suggested in first-
line in patients with poor prognostic markers or in those with
corticosteroid contraindication.®

Given the limited experience in pediatric population, the
management of children with AHA is extrapolated from adult
data. However, the outcome seems to be more favorable than
in adults, since inhibitors usually resolve more quickly, proba-
bly because most cases are secondary to treatable conditions,
in contrast with adult population.1 Furthermore, probably due
to low comorbidity burden, tolerance to immunosuppressive
treatment is improved compared to the elderly population
with less frequent infection episodes. Therefore, single agent
therapy with steroids could be preferred compared to combi-
nation therapy with cytostatic cyclophosphamide.

Here we report a case of a 7-year-old female patient af-
fected with AHA, and successfully treated with prednisone
and rFVIla therapy.

2 | CASE REPORT

A 7-year-old girl presented with recurrent self-limiting
epistaxis in the absence of personal or family history of
bleeding. Anamnesis revealed that the mother and male sib-
ling were beta-thalassemia carriers.

In complete welfare, our patient started was admitted for
the first time at the pediatric emergency department and after
otolaryngologist evaluation was diagnosed with bleeding
varicose vessel in her nasal septum and oral tranexamic acid
was prescribed. After one week, due to frequent hemorrhagic
episodes and asthenia onset, she was admitted once again at
the emergency department. Her blood examinations revealed
microcytic anemia (hemoglobin 7.9 g/dL, mean corpuscular
volume 59.4 fl), normal platelet count (320 X 109/L), and an
isolated prolonged aPTT (116 seconds). Iron oral supplement
was started, and the patient was discharged.

A few days later, she was finally admitted to our
Hematology-Oncology Pediatric Department. Blood tests
showed increasing hemoglobin levels and reticulocytosis,
confirming the iron deficiency and initial response to oral
therapy. On the other hand, aPTT prolongation (116 seconds)
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was confirmed, and did not improve after incubation with
mixing test in a 1:1 relation with plasma from a healthy con-
trol. Clotting factors concentration revealed almost complete
FVIII deficiency (0.7%). Other factors and lupus anticoag-
ulant count were normal. Immunoglobulins, autoimmunity
screening, antimycoplasma antibodies, and thyroid function
all tested negative. Antistreptolysin O titer tested positive
(1002 Ul/mL, reference <250 Ul/mL), but her throat swab
culture resulted negative for group A Streptococcal infection.
While waiting for these laboratory results, we decided to
wait and see, since the patient was asymptomatic, apart from
previous minor bleeding, and her hematologic assessment
seemed to show initial response to iron therapy.

A week later, the girl was admitted again to our depart-
ment complaining of intense headache and mental confusion,
and presenting at general examination with a vast hematoma,
undetectable few days before, extending from her left hip
to the knee with walking impairment (Figure 1). We ran an
emergency MRI and doppler ultrasound in order to exclude
compartment syndrome. Ultrasonography showed patency of
the deep venous system, while MRI confirmed the presence
of a large inflammatory component of high intensity on STIR,
hyperintense in both T2 and FAT SAT with slight peripheral
edema, compatible with a muscular hematoma (Figure 2).
Her blood tests revealed severe anemia (hemoglobin 5 gr/
dL), heart rate was accelerated, and so two emergency red
blood cell transfusions were executed. Coagulation assess-
ment revealed 0% of factor VIII activity levels, with the aPTT
confirmed at 117 seconds. FVIII Inhibitor assay was positive
with high titer (8.9 BU). Clinical, anamnestic, and laboratory
diagnostic criteria confirmed acquired hemophilia.

We started intravenous administration of rFVIla, the only
available bypassing agent, at the dose of 90 ug/kg every
2-3 hours and oral prednisone (1 mg/kg/day). After initial

clinical and laboratoristic improvement, with hematoma res-
olution and increase of hemoglobin level, the time of admin-
istration of rFVIla was gradually prolonged until complete
suspension in six days.

During the two weeks of hospitalization, she achieved
a complete response, did not develop other spontaneous
bleedings and achieved hemostatic control documented by
progressively decreasing aPTT count and undetectable inhib-
itor's titer at a second measure.

She was discharged on oral prednisone, tapered until sus-
pension in eight weeks.

After 6 months of follow-up, the patient is symptom-free
at the moment, with normal levels of both aPTT and FVIII
activity, and the absence of autoantibodies.

3 | DISCUSSION
Very little is known about epidemiology, diagnosis, patho-
genetic association, clinical course, and treatment of AHA in
pediatric population, because of its extremely rare incidence.
The diagnosis is often delayed because of lack of recog-
nition, especially in asymptomatic patients or with minor
bleeding episodes. Given the prolonged aPTT, differential
diagnosis should include clotting factor deficiencies (factor
VIII, IX, XI, von Willebrand), congenital or due to auto-
antibodies, and presence of lupus anticoagulants. As men-
tioned mixing test can be of aid in order to distinguish factor
deficiency from autoantibodies in base of aPTT correction
at time 0 and after 2 hours of incubation. In AHA patients,
aPTT is immediately corrected or improved at time O and
again prolonged after two hours of incubation, revealing
strong suspicion of clotting factor inhibitors which are time-
and temperature-dependent. Lupus anticoagulant presence

FIGURE 1
showing the left thigh hematoma and the left

Areas of demarcation

leg being swollen (arrows)
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FIGURE 2 Magnetic resonance
imaging showing notable soft tissue edema/
inflammation in the left thigh, hyperintense
in T2 and FAT SAT with slight peripheral
edema, compatible with a muscular
hematoma (arrows)

is also characterized by prolonged aPTT, but prothrombotic
activity, not the bleeding tendency, together with lack of
correction both at time 0 and after 2 hours of mixing test,
exclude AHA as differential diagnosis.9 In our case report,
the patient presents with recurrent minor bleeding episode,
in the absence of personal and family history of bleeding,
together with prolonged aPTT, not corrected after 2 hours
of incubation in mixing test. The diagnosis should have
been more promptly, although the recurrent minor epistaxis
was probably a confounding factor and was undervalued
due to lack of familiarity with the disease by the attending
physicians.

Factor VIII activity and inhibitor titers do not always
relate with clinical severity and inhibitor potency, proba-
bly due to its nonlinear complex inactivation pattern un-
derestimating true inhibitor potency.z’lo’11 However, given
that high bleed-related mortality and that initial bleeding
tendency were not predictive of later major bleeding, it is
suggested that the therapy should be started immediately
following diagnosis.9 Furthermore, in GTH-AH 01/2010
study and EACH2 registry presence of sever deficiency
of FVIII (<1%) or high inhibitor titer (>20 BU) were
the most important prognostic factors in order to achieve
lower response rates and longer time to response.3’5 Also
the presence of anti-FVIII IgA autoantibodies in ELISAs
was predictors of relapse.'2 However, the data utilized are
from adult population and on the basis of limited pediat-
ric experience causes are frequently reversible, with pos-
sibility of spontaneous resolution. After the late diagnosis
of AHA, the girl presented with minor bleeding episodes,
that did not correlate with severe FVIII deficiency and high
inhibitor titer. The patient was discharged and observed,
but as mentioned previously, the subsequent bleedings
were major, and did not relate with first clinical onset.
Therefore, even though the clinical course of pediatric pa-
tients seems less aggressive in the literature, in the absence
of major bleeding events, we suggest prompt start of IST
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with steroids alone, to be associated with hemostatic agents
in case of worsening of patient's conditions.

Management of AHA classically involves control of acute
bleeding episodes, treatment of underlying illness, and use of
immunosuppressive medications with an excellent outcome
when diagnosed timely.13 As for the prevention and control of
bleeding, two types of therapy are used in first-line in adults:
replacement therapy with rpFVIII and bypassing agents with
ACPP and rFVIla. Treatment efficiency and dosage modi-
fication are assessed by clinical examination, hemoglobin
monitoring, and repeated imaging. Laboratory testing is not
of aid in directly monitoring the drug's clinical effect, apart
from rpFVIII in which factor VIII activity can guide succes-
sive administrations.® Given the high rates of efficiency in
achieving response in short periods of therapy, without sig-
nificant difference between them, in case of availability of all
three of them, the choice is made based on the level of anti-
porcine FVIII antibody titers. In case of the absence of anti-
porcine inhibitors, rpFVIII should be first choice, while in
patients with high titers of antibody, bypassing agents should
be considered. As for the safety profiles, thromboembolic
and cardiovascular events were reported in less than 5% of
patients treated with rFVIIa and APCC, while rpFVIIIa had
no allergic reactions, thrombocytopenia or thrombotic events
compared to plasma derived porcine EVIIL>" However, as
mentioned before, rpFVIII is not indicated for pediatric and
adolescent population at the moment. Other hemostatic ap-
proaches include human FVIII replacement and desmopres-
sin were used in AHA patients with low inhibitor titers and
higher FVIII activity with significantly lower efficacy, so its
use is limited in the lack of availability of first-line agents at
the medical center.” Tranexamic acid can be concomitantly
used with other hemostatic agents, especially in mucocutane-
ous bleedings in favorable risk-benefit assessment, although
with caution due to higher risk of thromboembolic events.
Urological bleeding represents the only contraindication to
tranexamic acid.>®
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When the patient presented with severe anemia, intense
headache and confusion in order to achieve hemostasis we
decided to start intravenous administration of rFVIla, the
only available hemostatic agent in that moment, at the dos-
age of 90pg/kg every 3 hours. It was gradually suspended
in six days on the basis of resolution of bleeding symptoms
confirmed with rise of Hb level and repeated imaging. The
use of rFVIIa is approved for all age groups and it has been
used successfully in clinical practice for more than two de-
cades following its approval in 1995, showing a consistently
favorable safety profile in all licensed indications.'* rEVIIa
is indicated for both the treatment of bleeds and prevention
of bleeding in patients with acquired hemophilia undergoing
surgery or invasive procedures.15

Inhibitor eradication is essential in order to improve pa-
tient's status and prevent future both clinical (bleeding) and
biochemical (low FVIII activity with inhibitor reappear-
ance) relapse. IST achieves remission in about 60%-80%
of patients according to previous studies.”” The possible
choices in first-line are steroids alone or in association
with cytostatic agent cyclophosphamide or rituximab. In
elderly frail patients with important comorbidities, steroids
alone are of aid without increasing the risk of infection.’
Prognostic factors were mentioned previously, and accord-
ing to the latest recommendations compared to the previous
ones, the combination therapy should be used in patients
with extremely low FVIII activity and high inhibitor titer.®
As for the children with AHA, cyclophosphamide should
be avoided if possible, given its cytostatic activity. On the
other hand, if steroids alone do not provide satisfactory
response, addition of rituximab could improve response
rates of inhibitor eradication, as described in a pediatric
patient.16

In our case association to hemostatic treatment, we used
oral prednisone with clinical resolution after seven days.
After complete remission was achieved, the dosage was ta-
pered until suspension in eight weeks. Remission is defined
by factor VIII’s activity higher than 50% and factor VIII in-
hibitor levels being undetectable.*

Like for diagnosis and management, follow-up in pedi-
atric patients is similar to those of adult patients. Outcome
in children is more favorable than in adults and inhibitors
tend to disappear quickly, probably because most cases
are secondary to treatable conditions like infections or
antibiotic drug use. It is believed that a regular follow-up
including physical examination, full blood count, coagu-
lation assessment, and FVIII inhibitor assay is necessary
monthly for first six months, every 2-3 months until first
year, and every 6 months for at least 1-2 years.z’lo’17 On a
six-month follow-up, our patient remained symptom-free
off immunosuppressant therapy and did not experience
other episodes of bleeding; her aPTT is normal, and FVIII
inhibitors are absent.

4 | CONCLUSION

Although extremely rare in children, acquired hemophilia
must be considered in differential diagnosis in front of previ-
ously healthy children with bleeding symptoms and an iso-
lated prolonged aPTT. Early detection is vital for improving
disease outcome. Our case report showed a good clinical re-
sponse to the treatment with rFVIIa and prednisone, although
IST therapy might have been started earlier even in the pres-
ence of minor bleeding. This case adds data to the very lim-
ited evidence currently available on treatment for AHA in
pediatric patients. More research is warranted, given the se-
verity of the disease.
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