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Case report 1

Unexplained acute bleeding in chronic phase of chronic myeloid leukaemia
due to acquired factor Xlll deficiency induced hyperfibrinolysis — Experience
at National Hospital of Sri Lanka, Colombo
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Abstract

Chronic Myeloid Leukaemia (CML) is a significant
myeloproliferative neoplasm, making up about
15% of all leukaemias, with an incidence rate of
1-2 cases per 100,000 adults. It is marked by the
presence of the BCR-ABL1 fusion gene, which leads
to the overproduction of a constantly active
tyrosine kinase, driving the development of
leukaemia. CML progresses through three phases,
with bleeding complications more frequent in the
accelerated and blast phases due to bone marrow
infiltration and thrombocytopenia. The report
highlights three cases of CML in the chronic phase,
each presenting with unexplained acute bleeding
due to isolated factor XlIl deficiency-induced
hyperfibrinolysis, a rare occurrence in this phase:
A 49-year-old man with spontaneous intramuscular
haematoma and severe leukocytosis, diagnosed
with acquired factor Xl deficiency, managed with
cryoprecipitate transfusion and imatinib mesylate,
achieving complete remission before progressing
to the blast phase. A 39-year-old man who
developed multiple haematomas post-bone
marrow biopsy, diagnosed with factor Xlll
deficiency, with bleeding resolving upon imatinib
therapy, though he later progressed to the blast
phase. A 53-year-old woman who presented with
haematomas following a bone marrow biopsy, with
diagnosis and management similar to the previous
cases, achieving successful control of bleeding and
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remission. These cases emphasize the importance
of recognizing and diagnosing acquired coagulo-
pathy in CML patients with unexplained bleeding.
Proper management involves specific factor
replacement along with targeted CML therapy, as
failure to diagnose can lead to significant morbidity
and mortality.

Introduction

CML is a common myeloproliferative neoplasm,
comprises approximately 15% of all leukaemia
with an incidence of 1-2 cases per 100,000 adults2.
It is characterized by fusion of the Abelson murine
(ABL1) gene on chromosome 9 at break point
cluster region (BCR) gene on chromosome 22. This
results in expression of BCR-ABL1 oncoprotein
which constitutively activate tyrosine kinase that
promotes growth and replication of leucocytes
causing leukaemogenesis. The natural course of
CML defines three phases, the accelerated and
blast phases that contain higher blast count and
bleeding in these phases could occur due to bone
marrow infiltration and thrombocytopenia.
Bleeding in chronic phase with <05 % blast count is
rare, and if occurs, it is described as a part of
disseminated intravascular coagulation or platelet
function defects>®°. We report three cases of CML
in chronic phase presented with unexplained
acute bleeding due to isolated factor XllII deficiency
induced hyperfibrinolysis. Bleeding due to
acquired deficiency of isolated coagulation factor
has been reported rarely in chronic phase of CML.
The management of these acute bleeding
episodes depends on specific coagulation factor
replacement and targeted therapy for CML with
tyrosine kinase inhibitors.
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Casel

A 49-year-old man presented with a spontaneous
intramuscular haematoma of right forearm for 04
days duration with pallor, massive splenomegaly
(18 cm) and mild hepatomegaly on examination.
He neither had bleeding manifestations in the past
nor family history of bleeding disorders. He had
undergone uneventful dental extractions twice
during last 10 years and was not on any medi-
cations.

Haematological investigations revealed severe
leukocytosis of 116 x 103/ puL (4 - 10 x 103/ uL) and a
complete left shift of granulocytes with 01% blast
count in the peripheral blood. BCR-ABL1 p210
translocation was positive and of low-risk category
according to Sokal score. Haemoglobin level was
6.9 g/ dL and the platelet count was 106 x 103/ pL
(150 - 400 x 103 uL).

The primary coagulation tests were normal.
Prothrombin time (PT) was 13.6 seconds (9-13
seconds). Activated partial thromboplastin time
(APTT) was 30.9 seconds (23-37 seconds) and
thrombin time was 17 seconds (15-19 seconds).
Rotational thromboelastometry (ROTEM) revealed
higher maximum lysis (ML) at both EXTEM (48%)
and INTEM (34%) and normal APTEM indicating
hyperfibrinolysis. The clot solubility test was
negative but the specific factor Xlll assay was 13%
(50-150%). Von Willebrand factor antigen and
ristocetin cofactor activity (vW profile), clauss
fibrinogen activity and D dimer levels were normal.
Liver and renal functions were also normal.

The clinical history and the results of investigations
together, confirmed the diagnosis of acquired
factor Xl deficiency, hyperfibrinolysis and CML in
chronic phase.

The acute bleeding was immediately managed by
02 pools of cryoprecipitate transfusion and subse-
guent ROTEM test showed a normal coagulation
status. A definitive therapy of 400 mg daily dose of
imatinib mesylate was started for CML with regular
monitoring of blood counts. He achieved a com-
plete haematological and cytogenetic remissions
in 3 months and 6 months respectively and did not
manifest bleeding during treatment. He had
transformed in to blast phase at 10 months of his
follow up.

The SriLanka Journal of Haematology

Case 2

A 39-year-old previously healthy man had
undergone a bone marrow biopsy for investi-
gations for high white cell count of 453 x 103/ uL
and a massive splenomegaly (20 cm). He deve-
loped multiple buttock haematomas at the site of
the biopsy 02 hours after procedure followed by
another 02 large haematomas on the other buttock
next day. He had no past or family history of
bleeding and was not on any medications. Blood
picture, bone marrow findings and positive BCR-
ABL1 translocation confirmed CML in chronic phase
(blast count was 03%) with a low risk Sokal score.
Platelet count was 218 x 103/ uL and haemoglobin
was 8.3 g/ dL.

Primary coagulation investigations were normal.
PT was 16 seconds; APTT 36.9 seconds and TT was
19 seconds. ROTEM test revealed a prolonged ML,
30% in EXTEM, 26% in INTEM and normal APTEM
indicating hyperfibrinolysis. Factor XllI deficiency
was confirmed by 34% plasma factor XllI level. The
clot solubility test was negative. D dimer, plasma
fibrinogen level, and vW profile were normal. Liver
and renal function tests were normal. Factor XIll
deficiency induced hyperfibrinolysis in chronic
phase of CML was diagnosed.

The bleeding settled without any need of
component transfusions after starting 400 mg daily
dose of imatinib mesylate therapy and subsequent
ROTEM studies revealed normal coagulation. He
achieved a haematological remission after 3
months of therapy but gradually deteriorated with
cytopenia and transformed in to blast phase in
about another 3 months.

Case3

A 53-year-old previously healthy woman had
undergone bone marrow biopsy to investigate
fever with high white cell count of 214 x 103/uL
and moderate hepatosplenomegaly. She deve-
loped a buttock haematoma at the site of biopsy
about 02 hours after the procedure followed by
formation of a psoas haematoma at the same side.
She had no past or family history of bleeding and
not on any medications. The blood picture, bone
marrow findings and positive BCR-ABL1 p210
confirmed CML in chronic phase.
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Coagulation investigations revealed normal PT 10.6
seconds, APTT 31.4 seconds and TT 12.8 seconds.
Prolonged ML in both EXTEM (31%) and INTEM
(28%) with normal APTEM and plasma factor XllI
level of 42% confirmed factor XllII deficiency with
hyperfibrinolysis. Clot solubility test was negative.
Plasma fibrinogen, D dimer levels and vW profile
were normal. Liver and renal function tests were
also normal. Acute bleeding had settled after
starting 400 mg daily dose of imatinib mesylate
without any need of component transfusion and
subsequent ROTEM tests indicated normal coagu-
lation status. She achieved complete haema-
tolgical response in 3 months and major molecular
response in 1 year.

Discussion

Incidence of bleeding in CML is reported to be the
lowest among myeloproliferative disorders (29%)°.
Bleeding diathesis in accelerated and blast phases
of CML is mainly due to bone marrow infiltration,
severe thrombocytopenia or global consumptive
coagulopathy driven by cytokine secreting blasts.
Platelet dysfunction or disseminated intravascular
coagulation is described as possible causes of rare
occurrence of bleeding in the chronic phase®.
However acute incidence of bleeding in the chronic
phase of CML due to acquired, isolated coagulation
factor XIll deficiency is extremely rare?.

The pathophysiological mechanism behind
isolated factor Xlll deficiency could be multi-
factorial but exactly unknown. Hypothetically it
might be due to consumption or high turnover of
coagulation factors by large masses of circulating
leukocytes and quantitative or qualitative defects
of coagulation factor XlII in plasma due to
development of inhibitory antibodies.

In most of the cases acquired factor Xl deficiency
is partial and does not lead to significant bleeding
as 2-3% plasma factor Xlll level is adequate to
maintain haemostasis. On the other hand,
diagnosis of factor XIll deficiency is a challenging
task as the screening test for factor XllIl deficiency
is less sensitive (<5%)14 while the routine
coagulation test results remain within normal
limits. A high index of clinical suspicion and
specialized laboratory tests such as ROTEM test and
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plasma factor XlIll assay are important in the
diagnosis.

Unexplainable episodes of acute bleeding
manifestations in patients with haematological
malignancies, with high cell turnover should be
evaluated beyond first level haemostatic investi-
gations for exact diagnosis of the coagulation
defect to prevent its impact on morbidity and
mortality. The management of such acquired
coagulopathy depends on specific treatment of
the coagulopathy and concurrent targeted therapy
for the malignancy.

As a note of observation two out of these three
patients with CML in chronic phase who developed
bleeding due to acquired factor Xlll deficiency had
transformed in to more aggressive phase of the
disease while on therapy.

Conclusion

Acute bleeding is rare in chronic phase of CML.
Acquired deficiency of isolated plasma factor XllI
induced hyperfibrinolysis was diagnosed in
unexplained episodes of acute bleeding occurred
in the three patients we evaluated during the
chronic phase of the disease. Such bleeding mani-
festations are linked to high impact of morbidity
and mortality unless the diagnosis of specific
acquired coagulopathy was assessed beyond first
level coagulation investigations. The management
of acquired coagulopathy depends on specific
plasma factor replacement and concurrent
targeted therapy for CML.
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