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| ABSTRACT |

Von Willebrand Disease (VWD) is the most common inherited
bleeding disorder, presents with mild mucocutaneous bleeding to
severe hemorrhagic episodes.

We report two cases with bleeding diathesis and thrombocytopenia.
Case A (4 years old) was diagnosed immune thrombocytopenia
(ITP) at 3 years of age with recurrent epistaxis. Despite multiple
treatment modalities, his platelet count showed no significant
improvement, so the evaluation was done for possible other
diagnosis.

Case B (six months old) presented with Melena, epistaxis, anemic
failure and Malaria vivax. After treating malaria, he evaluated for
bleeding disorder with persistent bleed and thrombocytopenia.

After consultation with a pediatric hematologist, 2B-VWD considered
with prolonged APTT, BT levels, low normal to low VWF- Ricof
levels, normal factor VIl levels and persistent thrombocytopenia in
both cases. Treatment with VWF concentrates also showed
significant response.

This report discloses diagnostic reappraisal of ITP with VWD-2B in
case A and early recognition in infant (case B). Different treatment
approach applies to each entity: type 2B VWD can be treated with
VWEF, while PT-VWD need platelet transfusions.
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| INTRODUCTION | may be either acquired, inherited and commonly

L . i presents with bleeding manifestations. Viral
Bleeding in children can result from accidental infections are the most frequent cause, other
trauma, ~ sepsis, ~ autoimmune  disorders, etiologies include autoimmune disorders-such as

malignancies, inherited platelet function and
coagulation disorders. A thorough clinical history
and physical examination are essential to guide
accurate diagnosis. Thrombocytopenia in children

immune thrombocytopenia (ITP)-and various
genetic conditions. ITP is one of the most
prevalent acquired causes of thrombocytopenia in
children.! However, its clinical presentation can
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mimic other, less common bleeding disorders,
such as von Willebrand disease (VWD), leading to
potential misdiagnosis. VWF plays a dual role: it
mediates platelet adhesion to sites of vascular
injury (primary hemostasis) and stabilizes clotting
factor VIII (FVIII) by protecting it from proteolytic
degradation (secondary hemostasis).?

It facilitates platelet binding via interactions with
receptors such as glycoprotein Ib (GPIb) and
GPlIb/llla, and forms adhesive bridges with
subendothelial matrix components, particularly
collagen. A deficiency or dysfunction of VWF
leads to a bleeding tendency that can range in
severity and may exhibit features of both primary
and secondary hemostatic defects.?

Von Willebrand disease is recognized as the most
common inherited bleeding disorder, affecting
approximately 1% of the general population. It is
caused by quantitative and/or qualitative defects
in VWF, a complex multimeric plasma
glycoprotein essential for hemostasis.??

Clinically, type 1 and 3 VWD are quantitative
defects. Type 2 VWD is qualitative defect with
various types and similar phenotype.
Mucocutaneous bleeding is a hallmark of VWD
and may significantly impact quality of life,
particularly in children. Nevertheless, even
individuals with substantial VWF impairment may
exhibit minimal spontaneous bleeding.3

Type 2B-VWD results from gain-of-function
mutations in the VWF gene, which enhances the
protein’s affinity for the platelet GPIb, conversely
pseudo-platelet type VWD (PT-VWD) has gain of
mutation of gplb, which increases affinity to bind
with VWF antigen. Both are rare subtypes with
concurrent low platelet counts, accounting for
approximately 5% of VWD cases*

The clinical presentation of ITP resembles to
VWD. Persistent thrombocytopenia in ITP
suspected cases should prompt to screen for
VWD subtypes; type 2B-VWD and PT-VWD

| CASE 01: |

A four-year-old male was brought to the pediatric
emergency department with complaints of active
gum bleeding, recurrent episodes of epistaxis,
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and widespread ecchymoses. His parents
reported that these symptoms had been present
since the age of 3 years and were typically
triggered by minor trauma such as routine play,
falls, or intramuscular vaccinations. Despite the
chronicity of his condition, there was no history of
spontaneous hematomas, excessive  post-
circumcision bleeding, gastrointestinal bleeding
(melena or hematemesis), hematuria, weight loss,
or bone pain. The family history was non-
contributory, with no known bleeding disorders or
menorrhagia reported in the mother.

On physical examination, the child was playful
had multiple non-blanchable, non-tender purpuric
lesions, which observed on the lower limbs,
abdomen, and upper extremities. Active gingival
bleeding was also noted at the time of
presentation. Rest of systemic examination was
unremarkable.

Diagnostic Assessment
Intervention

and Therapeutic

The patient's prior medical records revealed
persistent thrombocytopenia documented on
multiple occasions. A bone marrow biopsy
performed, had shown normal cellular lineages,
ruling out marrow failure syndromes. Initial
management included oral methylprednisolone
followed by IVIG and thrombopoietin therapy;
however, both interventions failed to control his
symptoms. Despite standard therapy for immune
thrombocytopenic  purpura (ITP), alternative
diagnosis was considered. Bleeding diathesis
testing panel revealed normal morphology of
platelets, elevated APTT, Normal PT, Prolonged
BT, low VWF ag, low to Normal VWF Ri-cof and
normal factor VIl levels.

| CASE 02:

This was case of six months old boy, appropriate
for developmental age presented in emergency
with Anemic failure. He had history of fever, pallor
for 10 days and Melena, epistaxis for 2 days. At
presentation, He was Febrile, tachycardiac,
tachypneic, severely pale. Tip of spleen and liver
was palpable 2cm below right costal margin with
total span of 8cm. He had gallop, apex beat was
0.5 cm lateralized to 5" ICS from MCL and also
had mild subcostal recessions and fine basal
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crepitations.Past and family history was non-
significant for any bleeding diathesis. He was born
normal, mother had no history of fever, rashes,
arthralgia, photosensitivity or transfusion during
pregnancy. CBC parameters revealed
Hemoglobin 3.2 g/dL, WBCs 4500/mm3 and
Platelets 91000/mms3.

Diagnostic Assessment and Therapeutic
Intervention

Patient initially managed with RBCs transfusion
5ml/kg over 3 Hours two times 12 hours apart and
Intravenous Artesunate given for malaria.
Platelets transfusion was done with initial
impression of thrombocytopenia secondary to
severe malaria leading to massive bleeding
diathesis.

The workup sent to evaluate the cause of
bleeding diathesis and persistent
thrombocytopenia after regression of spleen and
malaria report negative after appropriate
treatment.

The platelets morphology was normal, there was
no evidence of blasts in peripheral smear and
elevated APTT excluded leukemia, Platelet
function disorder, congenital amegakaryocytic
thrombocytopenia and consideration of VWD was
included in case.

Further work up for bleeding reported elevated
APTT, Normal PT, Prolonged BT, normal VWF
Ag, factor VIII levels and low VWF Ri-cof.

Based on clinical history, physical examination,
and laboratory findings, a diagnosis of Type 2B
von Willebrand disease (VWD) was made
following  consultation  with a  pediatric
hematologist as treatment modification with VWF
concentrates with consideration of 2B-VWD and
this entity will not respond to platelet transfusion.

Thoroughly, it was observed, VWF concentrates
therapy helped in controlling the bleeding in
patient.

This subtype is characterized by
thrombocytopenia. However, reduced VWF Ag
levels, reduced Ristocetin cofactor activity, normal
factor VIII levels and thrombocytopenia are
considered to be laboratory parameters, but cases
are also reported with normal values and genetic
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mutations consistent with diagnosis of both
disorders.

In our cases, due to financial limitation, Ristocetin
induced platelet aggregation (RIPA), which shows
exaggerated response in both types due to
inherited pathogenic increased affinity of binding
of VWF and platelets could not be sent. Molecular
diagnosis is necessary to differentiate, confirm the
diagnosis and look for genotype-phenotype
correlations.

The management strategy for patients was aimed
at both acute control of bleeding and long-term
prevention. The parents were counseled
regarding  strict avoidance  of  trauma,
intramuscular  injections, and the use of
medications such as non-isteroidal anti-
inflammatory drugs, aspirin, and anticoagulants,
as these could exacerbate bleeding tendencies.
The families were educated on emergency
preparedness, including the importance of
promptly seeking medical attention in case of
uncontrolled bleeding and informing healthcare
providers about the child’s condition prior to any
medical or surgical procedures. Recombinant
VWEF products were reserved for more severe
bleeding episodes. At his four-week follow-up
visit, the patients demonstrated marked clinical
improvement. Episodes of gingival bleeding and
spontaneous bruising were significantly reduced
case A and melena stopped in case B, reflecting a
favorable response to the instituted therapeutic
regimen.

Our report of two pediatric cases with
thrombocytopenia contributes uniquely to the
literature with clinical judgement of treatment
regimen response. Eventually, type 2B- VWD
diagnosis supported by thrombocytopenia and
low-normal Ricof levels in 4 years child previously
misdiagnosed as case of ITP and early diagnosis
in 6 months old child

Table 01: Case 01 and 02 Diagnostic Hematologic
Reports with reference values.

Parameter | Case 01 | Case 02 | Reference
Range

Platelet 150,000-

count 4000 91000 450,000
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Bleedlng 1Q 9 . 2-7 minutes
time minutes minutes
PT 18 15 10-13 seconds
seconds seconds
APTT 38 32 24-26 seconds
seconds seconds
VWF
antigen 18% 69% | 50-160%
(VWF Ag)
Ristocetin
cofactor
activity 60% 24% | 50-172%
(VWF-
Ricof)
Factor VIII 162% 91% | 50-149%
VWF zgégestive of
ggttlivolty/ Ag 3.33 0.34 Type 2B and
PT- VWD.
| DISCUSSION |

2B-VWD results from gain-of-function mutations in
the VWF gene, which enhance the protein’s
affinity for the platelet GPIb-V-IX receptor
complex®. This aberrant interaction leads to
increased platelet aggregation and subsequent
clearance from circulation, causing moderate to
severe thrombocytopenia. Importantly,
distinguishing Type 2B VWD from platelet-type
pseudo-VWD (PT-VWD) is essential; the latter
results from mutations in platelet GPIb and may
require platelet transfusion rather than VWF
concentrate®.

Laboratory findings typically include reduced
plasma VWF antigen levels, decreased Ristocetin
cofactor activity, loss of high molecular weight
VWF multimers, and a bleeding tendency*

But in literature, cases are reported with normal
PT, APTT, VWF Ag, VWF- Ricof and factor 8 and
exaggerated response with RIPA and diagnosis
confirmed with gene mutation studies®.

Precise discrimination requires RIPA mixing
assays, flow cytometry, or genetic tests. PT-VWD
accounts for about 15% of cases initially
diagnosed as Type 2B, genomic analysis focused
on the patient's VWF gene confirmed the correct
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diagnosis in  our case, aligning with
recommendations from Othman (2007) and
Favaloro et al. (2011)%7

Our first case, initially misdiagnosed with immune
thrombocytopenic purpura (ITP), the clue towards
the revision of diagnosis was the persistence of
thrombocytopenia despite ITP-standard therapy
(steroids, IVIG, thrombopoietin agonists) and
second case that presented with anemic failure
and malaria vivax later evaluated for bleeding
disorder due to persistent melena, epistaxis, low
platelet count and elevated APTT.

Both cases later clinically suspected to have type
2B- VWD as no response to platelet therapy
observed while the bleeding stopped with
administration of VWF concentrates.

Multiple pediatric cases have documented similar
misdiagnoses; for example, an infant was initially
seemed to have maternal ITP before Type 2B
VWD was confirmed with molecular testing 910

2B-VWD responds with VWF concentrates and
PT-VWD with platelet transfusion, the first
diagnosis can have more bleeding diathesis with
treatment of desmopressin (DDAVP) and platelet
transfusion as it can exacerbate abnormal VWF to
platelet binding and clearance Replacement
therapy with VWF concentrate remains the first-
line treatment in this 2B-VWD [8,9]. Studies like
Castaman & Federici (2016) and guidelines by
Kruse Jarres et al. support this therapeutic
strategy!1:12.13

Our patient's favorable response to VWF
concentrates, during bleeding episodes, supports
this principle.

In any suspected case of 2B-VWD, platelet
transfusion should not be offered which remains
controversial and worsen thrombocytopenia by
providing substrate to vwf ag for binding.
Tranexamic acid helps to control local mucosal
bleeding, particularly epistaxis and gingival
hemorrhage during acute bleeding episodes. In

addition, von Willebrand factor (VWF) is
recommended, which helps to stabilize
hemostasis.

Limitations of current diagnostic workflows
include limited access to RIPA, which show
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exaggerated response with low dose Ristocetin in
2B-VWD and PT-VWD, as increased affinity of
binding. Genetic testing is important to
differentiate these 2 disorders. We suspected 2B-
VWD as both cases responded with VWF
concentrated and no response observed with
initial platelet therapy.

| CONCLUSION

Clinicians must maintain a high index of suspicion
for 2B-VWD and PT-VWD, when encountering
thrombocytopenia unresponsive to ITP therapies
and platelet transfusion, especially if bleeding
symptoms are mucocutaneous in nature. This
report also underscores, different treatment
approach towards type 2B and PT-VWD, which
are often misdiagnosed due to coinciding clinical
presentation and laboratory values. It is also
necessary to observe treatment response in
clinical grounds, when further confirmatory testing
is not available

Patient Perspective — Families of both children
had financial issues for further confirmatory
testing and limitation to know the inheritance of
disease. Further counselling about rare bleeding
tendencies helped to understand the clinical
coarse of disease.

Informed Consent: The patients parents signed
informed consent, will be Provided if requested.

Ethical approval: Written informed consent was
obtained from the patient for publication of this
case report and accompanying imaging pictures
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