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Complicated by Thrombosis and Acquired 
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	 Patient:	 Male, 25-year-old
	 Final Diagnosis:	 Acquired von Willebrand deficiency
	 Symptoms:	 Bleeding • chest discomfort
	 Medication:	 —
	 Clinical Procedure:	 Bleeding • chest discomfort
	 Specialty:	 Laboratory Diagnostics • Hematology • General and Internal Medicine • Physiology

	 Objective:	 Rare co-existance of disease or pathology
	 Background:	 Essential thrombocythemia (ET) is a type of myeloproliferative neoplasm (MPN) characterized by sustained throm-

bocytosis in peripheral blood. Patients typically have gene mutations like JAK2V617F, CALR, and MPLW515L/K. 
This report describes a young man with ET without any of the above mutations who had paradoxical bleeding 
due to acquired Von-Willebrand disease.

	 Case Report:	 A young man with a medical history of thrombocytosis on aspirin presented with acute chest pain and was 
found to have had a myocardial infarction. Emergency cardiac catheterization revealed a thrombotic occlu-
sion of the left anterior descending (LAD) artery and the right posteriolateral system, with an ejection fraction 
of 25%. He underwent thrombectomy and balloon angioplasty with LAD stenting, and an Impella 2.5 was in-
serted due to severe left ventricular dysfunction with akinesia. Aspirin and ticagrelor were administered, but 
the patient later experienced postoperative bleeding from the site of the Impella device. The bleeding was at-
tributed to acquired Von-Willebrand disease secondary to ET. Emergency plateletpheresis was recommended. 
Further workup demonstrated that he was triple-negative for JAK2, MPL, and CALR gene mutations.

	 Conclusions:	 The paradoxical bleeding resulting from acquired Von-Willebrand disease was likely an entirely separate enti-
ty from the hyper-thrombotic state expected from ET. Careful assessment of clinical symptoms and laborato-
ry markers, in addition to a high degree of suspicion, are needed to diagnose acquired Von-Willebrand disease 
as a complication of ET.
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Background

Essential thrombocythemia (ET) is a type of myeloproliferative 
neoplasm (MPN) characterized by sustained thrombocytosis, 
defined as ³450,000 platelets/µl blood, as well as an increased 
number of mature megakaryocytes in bone marrow [1–3]. This 
chronic clonal stem cell disorder has a prevalence of 0.6 to 2.4 
per 100,000 people [1,2,4]. Bone marrow biopsy is usually rec-
ommended for diagnosis, after excluding secondary causes 
of thrombocytosis [5]. The etiology of ET is primarily genetic, 
with most patients having mutations in the JAK2, CALR or MPL 
gene, including 50–60% with JAK2 V617F, 15–30% with CALR, 
and (1–5%) with MPL mutations, with studies showing differ-
ences in the prevalence of JAK2 mutations [3,5–13]. Some pa-
tients with ET, however, lack mutations in all three genes [14], 
although symptoms in these “triple-negative” patients are sim-
ilar to those in patients with mutations.

ET results in high susceptibility to vascular thromboses [2,3]. 
Paradoxically, an acquired version of von Willebrand’s disease 
may manifest in patients with elevated platelet count [14], as 
excess platelet activation depletes clotting factors and high mo-
lecular weight multimers of von Willebrand factor (VWF) [15]. 
This rare phenomenon has been reported associated with my-
elo and lymphoproliferative disorders, causing unusual bleeding 
after major and minor surgical procedures [15–18]. ET should 
be strongly suspected in patients with a hypercoagulable state 
who are also susceptible to bleeding.

ET is manageable provided it is diagnosed and treated before 
the development of severe symptoms of a hypercoagulable 
state or bleeding. Depending on risk stratification, patients are 
usually managed on an outpatient basis, with the objective of 
therapy being the prevention of vascular complications [19,20]. 
Low-dose aspirin, cytoreductive therapy with hydroxyurea, inter-
feron-alpha, and anagrelide have been effective in preventing 

thrombotic episodes on an outpatient basis, whereas platelet-
pheresis and VWF-containing concentrates are generally re-
served for life-threatening bleeding [1,21–24].

This report describes a young man with triple-negative ET who 
presented with thrombosis. He later developed severe bleeding 
due to acquired Von-Willebrand disease and required emer-
gency plateletpheresis [22,24].

Case Report

A 25-year-old Caucasian man with a medical history of anxi-
ety presented to the emergency department with acute chest 
discomfort. Initial examination showed a body temperature 
of 97.4ºF, a pulse of 98 beats/min, a respiratory rate of 20 
breaths/min, a blood pressure of 192/139 mm Hg, and 100% 
oxygen saturation on room air. A physical examination showed 
significant diaphoresis and distress. A cardiovascular exami-
nation yielded normal results, with regular S1 and S2 and no 
additional sounds, murmurs, rubs, or gallops. Laboratory tests 
showed a white blood cell count of 19.8×103/µl (reference 
4–9×103/µl), a hemoglobin concentration of of 15.5 g/dl (ref-
erence 12-16 g/dl), a platelet count of 1472×103/µl (reference 
140–350×103/µl), a PTT of 32.8 sec (reference 25–37 sec), and 
an INR of 1.1 (reference 0.8–1.1), with other laboratory tests, 
including blood chemistry and a coagulation panel, yielding re-
sults within normal limits. Chest X-rays were negative for any 
acute pathology. Troponin tended to increase, from 0.41 μg/l 
to 72 μg/l. An electrocardiogram (EKG) showed significant ST 
elevation in the anterior precordial leads, consistent with an-
terior ST-elevated myocardial infarction (STEMI) (Figure 1).

Emergency cardiac catheterization revealed thrombotic oc-
clusion of the proximal and apical left anterior descending 
(LAD) artery, requiring thrombectomy, balloon angioplasty, 

Figure 1. �EKG on admission, demonstrating ST 
segment elevation in V2, V3 and V4, 
consistent with an anterior myocar-
dial infarction in the left anterior de-
scending artery.
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and drug-eluting stent placement. Moderate disease was ob-
served in his mid-right coronary artery and diagonal branch 
(Figures 2, 3).

An Impella 2.5 was inserted because his ejection fraction was 
severely decreased, at 25%, accompanied by akinesis of the 
inferior apex and the mid to distal anterior wall. After the pro-
cedure, the patient was continued on the antiplatelet agent 
Tirofiban (Aggrastat), in addition to a loading dose of dual an-
tiplatelet therapy (DAPT) with aspirin and ticagrelor. He start-
ed bleeding from the Impella insertion site, and the bleeding 
could not be controlled with FemoStop or manual pressure ap-
plication. Despite placement of a 50-pound bag, blood con-
stantly oozed from the site, but there was no active bleeding 
at any other site. He was suspected of having acquired Von-
Willebrand’s syndrome (AVWS) secondary to his thrombocyto-
sis, in addition to acute platelet dysfunction secondary to treat-
ment with aspirin and ticagrelor. We elected not to treat his 
AVWS with 1-desamino-8-d-arginine-vasopressin (DDAVP) or the 
antihemophilic factor/Von Willebrand factor complex Humate 
P due to the risk that they would increase thrombogenicity. 
Rather, emergency plateletpheresis was deemed necessary.

In addition to undergoing a workup for ET, this patient had 
been diagnosed with thrombocythemia 1 month before presen-
tation and had been prescribed oral aspirin 81 mg/day. A pe-
ripheral blood smear showed prominent thrombocytosis with 
occasional giant forms. A bone marrow aspirate and biopsy 
showed significant numbers of atypical megakaryocytes (data 
not shown). Genetic testing showed that he was negative for 
JAK2, MPL, and CALR gene mutations. Further testing during 
hospitalization revealed low VWF ristocetin cofactor activity, 
consistent with AVWS. His platelet count was 1393×103/µl two 
weeks after discharge, decreasing significantly to 652×103/µl 
three months after discharge. The patient continued treatment 
with aspirin and ticagrelor.

Discussion

Identifying patients with ET who are at high risk of developing 
AVWS can facilitate appropriate treatment and improve out-
comes [15]. AVWS presents similar to the hereditary form of 
VWS, except that the acquired form is diagnosed at an older 
age as these patients tend not to have a family history or pri-
or bleeding episodes.

Our patient had triple-negative ET, which usually presents at 
a younger age and is associated with fewer thrombotic events 
and favorable overall survival than patients with the genetic 
form of ET [2]. The incidence of vascular complications has 
been reported higher among patients positive than negative 
for JAK2 mutations, for reasons that remain unclear, indicat-
ing the need for routine genetic testing to anticipate the risk 
of complications and treat high-risk individuals aggressively. 
Vascular complications, both thrombosis and bleeding, are ma-
jor causes of death among patients with ET [20]. Major risk 
factors for thrombosis include prior thrombotic episodes and 
age >60 years. Cardiovascular risk factors, including diabe-
tes, hypertension, and hyperlipidemia, should also be evalu-
ated in ET patients, although the effect of cardiovascular risk 
factors on the risk of thrombosis in low to intermediate-risk 
groups remains uncertain. Leukocytosis and mutational sta-
tus may be additional risk factors [22,25], although further 
validation is needed.

Younger age, elevated hemoglobin concentration and/or plate-
let counts, and the presence of a JAK2 mutation have been as-
sociated with a higher risk for AVWS, although the evidence 
remains uncertain [16,26–28]. Current guidelines recommend 
routine testing of VWF ristocetin cofactor activity in patients 
with platelet counts over 1000×109/L, although a signifi-
cant proportion of patients who developed AVWS had lower 

Figure 2. �Diagram representing the patient’s condition before 
cardiac catheterization, showing 100% occlusion of 
the left anterior descending artery (black).
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Figure 3. �Diagram representing the patient’s condition after 
cardiac catheterization, showing revascularization 
of the left anterior descending artery, indicated as a 
mesh denoting a stent with 0% occlusion.
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platelet counts [15,16]. These findings indicate a need for ret-
rospective analysis to modify guidelines and affect manage-
ment with antiplatelet agents. Low platelet count may protect 
against the development of AVWS [16]. We recommend ade-
quate control of ET with stable low platelet count and testing 
for AVWS when there is evidence of bleeding, irrespective of 
platelet count [15]. Guidelines indicate that the functional ac-
tivity of VWF be tested with the VWF ristocetin cofactor assay 
and that factor VIII and VWF levels be measured [16,15,29]. 
Interestingly antiplatelet agents do not interfere with VWF ris-
tocetin cofactor assays or Factor VIII levels.

Patients with JAK2 mutations are at greater risk of develop-
ing AVWS than patients with CALR mutations despite the for-
mer having lower platelet counts [16]. Retrospective studies 
have found concomitant Von Willebrand disease in as many 
as 20% of patients with ET, indicating the need to consider 
AVWS when managing patients with ET [15,30].

Aspirin is recommended for all patients with ET if there is no 
contraindication, although a platelet count >1000×109/L is con-
sidered a relative contraindication [21]. A randomized study 
of high-risk patients showed that treatment with hydroxyurea 
significantly reduced the rate of thrombotic events when com-
pared with a control group [21].

Multiple variants have been observed in patients with triple-
negative disease, but the clinical correlations of these variants 
with symptoms and the development of vascular complications 

are unclear, indicating the need for further exploration of the 
genetic component of this disease [31]. Next generation se-
quencing has shown mutations in several genes, including 
the TET2, SH2B3, and ASXL1 genes, in patients with triple-
negative disease, although these results require validation in 
large cohorts [32].

Conclusions

Adequate management of ET can help prevent the develop-
ment of AVWS. Patients with ET and high platelet counts who 
experience bleeding complications should be suspected of hav-
ing AVWS, as prompt treatment with plateletpheresis is life-
saving. Patients with ET should undergo routine testing with 
the VWF ristocetin cofactor assay. The findings in our patient 
indicate that clinicians should have a high degree of suspicion 
of AVWS if patients with ET present with bleeding in addition 
to, or instead of, clotting.
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