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Case Report

Congenital afibrinogenemia in a 4-year-old girl complicated
with acute lymphoblastic leukemia
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ABSTRACT

Background. Congenital fibrinogen deficiency is one of the rare inherited coagulation disorders. Congenital
fibrinogen deficiency complicated with a hematological malignancy can be life threatening.

Case. We present a four-year-old girl with congenital fibrinogen deficiency complicated with acute lymphoblastic

leukemia.

Conclusion. This case aims to highlight therapeutic approaches for the management of afibrinogenemia patients

with acute leukemia.
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Congenital afibrinogenemia (CA) is a rare
autosomal recessive bleeding disorder that is
characterized by the undetectable low level of
fibrinogen.! CA has an estimated prevalence
of one for 1,000,000 The most common
clinical symptoms are mucocutaneous, soft-
tissue, joint and genito-urinary spontaneous
bleeding, traumatic, or surgical bleeding.??
Hemorrhagic diathesis and arterial and
venous thromboembolic complications can
develop in a patient with CA.* CA complicated
with a hematological malignancy can be life
threatening. Acute lymphoblastic leukemia
(ALL) is the most common cancer in children
and represents the leading cause of cancer-
related mortality in children. Survival rate of
ALL is approximately 85%.° Review of the
literature has shown that the occurrence of
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hematological malignancies in patients with
coagulation disorders are rare, with only some
reported cases of leukemia in patients with
haemophilia.® However, afibrinogenemia with
ALL has never been reported. The coincidence
of these two diseases together is important
which has led to challenges in developing
treatment strategies. We describe a four-year-
old girl with CA complicated with ALL.

Case Report

A 4-year-old girl with a history of CA admitted
to the emergency department with a complaint
of bleeding in her mouth. From her medical
history it was learned that the patient was
diagnosed with CA because of intracranial
hemorrhage at the age of 1 day. Her 22-year-old
brother was also diagnosed with CA.

Her physical examination at the time of
admission disclosed petechial rash and
ecchymoses, pallor, and hepatosplenomegaly.
Vital signs were normal. The white blood cell
count of the patient was 94,530/mm?® with 90%
blasts, the measured hemoglobin level was 6,9
g/dl, and platelet count was 137,000/mm?®. Her
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complete metabolic panel was normal except
for an LDH of 440 u/L (135-225 u/L). Peripheral
smear examination showed presence of 90%
blasts which were bigger than lymphocytes
with high nuclear-cytoplasmic ratio, moderate
amount of cytoplasm, round to oval nucleus,
fine chromatin and 0-1 nucleoli. Red blood
cells were  predominantly = normocytic
normochromic. Platelets were reduced. Bone
marrow examination showed 85% L. -type blasts
which were smaller and twice the diameter of a
red cell, high nuclear cytoplasmic ratio, regular
shape of nucleus and some small nucleoli.

Immunophenotypical analyses showed that
blasts were positive for CD19, CD10, CD38,
CD58, CD79a, HLA-DR but were negative for
myeloid markers. Flow cytometry findings
were compatible with ALL. In addition,
karyotypical analyses of peripheral blood,
and bone marrow aspiration revealed no
abnormalities. Cytogenetic analysis was normal.
The cerebrospinal fluid examination showed no
blasts. She received intensive chemotherapy for
intermediate risk group ALL according to the
Berlin-Frankfurt-Munich ALLIC 2009 protocol.

The Prothrombin time (PT)>100 (10-14
second), activated partial thromboplastin
time (aPTT)>120 (25-36 second), International
Normalized Ratio (INR)>10 were prolonged;
fibrinogen level was not detectable. D dimer
190 (0-550 pg/L), antithrombin III 99.7% (83-
118%) levels were in normal ratio. Levelsof
fibrinogen and platelets count were influenced
by her malignancy and chemotherapeutic
treatment. Fibrinogen replacement therapy
was given before the invasive procedures such
as bone marrow aspiration, lumbar puncture,
catheter insertion and removal. The target level
of fibrinogen was 100 mg/dL. Thrombocyte
suspension was given to the patient during
active bleeding and before invasive procedures
(platelet count <50,000/uL).

The bone marrow evaluations of 15%-33™
day were found to be in remission. As
paradox arterial and venous thromboembolic
complications can develop in patients with CA,
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low-molecular-weight heparin (enoxaparin
sodium) injection, 1 mg/day, was started for the
prophylaxis of thromboembolic complications
of CA during the chemotherapy regimen.
During the treatment protocol the patient’s
fibrinogen levels, hemogram, PT, aPTT,
antifactorXa tests were evaluated not just
during symptomatic times of bleeding and
before invasive proceduresandthey were also
checked periodically 2 times each week.

Finally, the patient finished the induction,
consolidation, re-induction, and the
continuation parts of the ALLIC 2009 protocol
without any complications related to CA.
During follow-up laboratory results revealed
thePT>100 (10-14 second), PTT >150 (25-36
second), INR>5 were prolonged; D dimer
300 (0-550 pg/L), antithrombin III 90% (83-
118%) levels were in normal ratio. Fibrinogen
level was 99 (180-350 mg/dl). Fibrinogen level
waselevated as the patient receivedfibrinojen
concentrate before the catheter removal during
the continuation therapy. Peripheral blood
counts returned to normal she remained in
clinical and laboratory remission without any
bleeding diathesis symptoms or thrombosis.
Written consent was obtained from the family
for the publication of this case report.

Discussion

CA is a rare autosomal recessive disorder.
Intracranial hemorrhage is a common site
of bleeding in children with CA. CA may
manifest as a neonatal intracranial hemorrhage
due to traumatic delivery.! There are some
challenges in management of the patients
with CA resulting from both bleeding and
thromboembolic complications.> This two-
faced problem may be harder in patients
with hematological malignancies. In the
English and Turkish medical literature cases
of acute childhood leukemia in a patient with
hemophilia, von Willebrand syndrome were
reported. To the best of our knowledge, this is
the first reported case of ALL in patient with
CA. It is important to show how to manage the
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issues with the bleeding complications related
to CA and acute leukemia.*® In addition, the
platelet numbers, and functions and factor
levels that may also be affected by the ALL
treatment. Thrombocytopenia can exacerbate
the bleeding complications of CA; so when
platelet transfusion is required the platelet count
should be kept relatively higher than leukemic
children without CA. Leukemic children with
CA may require frequent platelet transfusions,
and plasma derived fibrinogen concentrate.
Children with CA complicated with acute
leukemia may have long-term abnormalities
suchasinhibitor development from higher factor
concentrate usage like hemophiliac patients.
In addition the increased frequent of usage of
blood products may result in increased adverse
reactions including febrile reactions, bacterial &
viral contamination, transfusion related acute
lung injury, etc.”” Thus, managing of bleeding
disorders like afibrinogenemia/disfibrinogemia
with ALL is extremely sophisticated.

The presented patient was regularly monitored
with a detailed blood investigation before
invasive procedures or in symptomatic bleeding
times. As the half-life of fibrinogen is 2-4 days,
the patient was evaluatedtwice a week using PT,
aPTT, antifactorXa and fibrinogen levels tests.
As described by Peyvandi et al.' fibrinogen
replacement therapy was given before the
invasive procedures such as bone marrow
aspiration, lumbar puncture, catheter insertion
and removal. The target level of fibrinogen was
100mg/dL. The critical level of transfusion for
thrombocytopenia was detected according to
Estcourt et al.'' Thrombocyte suspension was
transfused during active bleeding and before
invasive procedures (platelet count <50,000/uL).
With this methodology, the clinical phenotype
of the presented child was moderate, and
spontaneous bleeding was very rarely observed.

Furthermore, children with CA (in addition
to these classic clinical features of bleeding
episodes) may present with increased risk
of thrombosis which often necessitating
the concurrent use of anticoagulants and
fibrinogen." Because of our previous reported
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experience low-molecular-weight  heparin,
enoxaparin was started to balance the two
sharp faces of the blade. It was speculated that,
enoxaparin prophylaxis may be an effective
way to control thrombosis which may result
from CA or increased risk of hematologic
malignancy such as catheter insertion, steroid
and L-Asparaginase usage.'*"

Arterial and venous thromboembolic events
have rarely been reported in patients with CA.
But thrombosis is difficult to manage because of
the bleeding tendency of the patients with CA."
Amri et al.® recommended the treatment of
low-molecular weight heparin in patients with
CA. In the experience of the presented case,
we speculate that close monitoring, the usage
of enoxaparin 1 mg/kg/day with fibrinogen
replacement  without any anti-agregant
treatment seemed to be effective.

In conclusion, CA is known as a rare disease
with different underlying disorders. To the best
of our knowledge this is the first report of the
co-occurrence of leukemia and CA in a pediatric
patient. Thus, this strange togetherness led to a
challenge in developing a treatment strategy
and which may have resulted in bleeding
complication. The togetherness of leukemia
and bleeding disorders may require much
more attention and the development of novel
treatment strategies.
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