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Case Presentation

This case describes a 76-year-old male with a past medi-

Abstract

Acute Myeloid Leukemia (AML) represents only 1% of all can-
cers, despite being the most frequent type of leukemia [1]. Multiple
genetic pathways are associated with AML, causing various changes
in genetic transcription, apoptosis, chromatin remodeling, and pro-
tein levels. One such pathway, the JAK-STAT pathway, governs cel-
lular proliferation, differentiation, and apoptosis, and is linked to
both AML and myeloproliferative neoplasms due to mutations [2].
The JAK V617F mutation is the most common mutation in this path-
way, occurring in about 50% of Essential Thrombocythemia (ET) pa-
tients, as described in this report [2]. While rare, transformation
of Essential Thrombocythemia (ET) to AML occurs in 1-4% of cases
[3]. This report presents a case of AML in a 76-year-old male with
a medical history of ET. Following an abnormal peripheral blood
smear, bone marrow biopsy confirmed the diagnosis. The current
report aims to emphasize the significance of regular screening and
monitoring for patients with long-standing Essential Thrombocy-
themia (ET), especially those under suppressive therapy. The trans-
formation of ET to acute leukemia is associated with an unfavorable
prognosis, underscoring the importance of early diagnosis. There-
fore, this case serves to draw attention to the criticality of timely in-
tervention through routine follow-up to achieve optimal outcomes
for patients with ET.
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ules were noted, and the cells were CD34 positive in 25-30%,

cal history of hypertension, Gastroesophageal Reflux Disease
(GERD), vitamin B12 deficiency, and Essential Thrombocythe-
mia (ET) for the past 19 years. The patient had an initial platelet
count of 1143 K/uL and was tested for the JAK V617F mutation 8
years ago, when it was detected. The patient's ET was managed
with Hydrea 500 mg BID for 13 years with a target platelet count
of less than 600,000 K/uL. However, the patient had to decrease
his Hydrea to 500 mg QD due to worsening anemia. On pre-
sentation to the oncology clinic, the patient's CBC showed low
white blood cell counts (2.4 K/ulL), low hemoglobin (8.7 g/dL),
low hematocrit (26.3%), and a platelet count of 267 K/uL. The
patient was found to have blast of 0.34 K/uL on manual differ-
ential. A Peripheral Blood Smear (PBS) was performed to fur-
ther workup the patient's anemia, and it showed 5% blast-like
cells, marked anisopoikilocytosis with dacrocytes and schisto-
cytes, and no rouleaux formations.

Bone marrow biopsy was done, and it demonstrated in-
creased blast-like cells (32.6%) with the cells of interest be-
ing 2-3x the size of normal red blood cells. Cytoplasmic gran-

with those that were positive expressing myeloperoxidase.
The cells were negative for CD79a, cCD3, and TdT. Cells were
TP 53 positive, IDH1 negative, IDH2 negative, and NPM1 nega-
tive. FLT3 mutation was not detected. Chromosomal analysis
indicated an abnormal karyotype of: 62~65<3n>,XYY,-3,-5,add
1(6)(921),-7,+8,-12,-13,-15,-16,-17,-17,+18, add (19) (q13.3),-
20,+22,+mar[cp17]/46,XY [3]. The bone marrow biopsy result
was consistent with transformation of ET into Acute Myeloid
Leukemia (AML) in Figure 1-4.

Figure 1: Bone marrow biopsy demonstrating blast cells with

atypical megakaryocytes.
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Figure 3: Bone marrow
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Figure 4: Bone marrow biopsy slide demonstrating atypical blast

cells with abundant background platelets.

Hydrea was halted and the patient was offered three thera-
peutic paths for treatment: Azacitidine in combination with
Venetoclax, supportive care with transfusions of blood products
as needed, or referral for hospice care. He ultimately decided to
forgo systemic therapy, and enter hospice care.

Discussion/Conclusion

Leukemic transformation in patients with Essential Throm-
bocythemia (ET) is a rare occurrence, and its identification can
be challenging due to its subtle presentation. We present a case
of a patient with a history of hypertension, GERD, vitamin B12
deficiency, and ET who had been managed with hydroxyurea
for several years. The patient presented to the oncology clinic
for routine follow-up of ET and fatigue. The finding of blast cells
on manual differential prompted PBS and bone marrow biopsy
which led to the identification of leukemic transformation.

AML is not a unique cancer in this patient's age population,
but leukemic transformation in ET is rare. Interestingly, the ther-
apy used in our patient, hydroxyurea, is not associated with as
increased of a risk of AML unlike other therapies for ET [2]. Al-
though this patient did not present with signs and symptoms of
leukemia, early identification of pancytopenia with resistance
to correction, further strengthened the likelihood that there
was leukemia transformation, and that the bone marrow sup-
pression was not due to hydroxyurea.

Male gender is associated with an increase in overall survival
of patients with ET, and increased time of disease is associated
with a higher incidence of transformation to AML, so this could
have contributed to our patient's transformation [4]. Intrigu-
ingly, the patient attempted to switch to anagrelide for main-

tenance suppression of ET, however, he was unable to tolerate
due to diarrhea. Anagrelide as a sole agent without other cy-
totoxic therapies has not been associated with leukemic trans-
formation. Anagrelide is able to achieve platelet control in 75%
of patients and lacks association with leukemic transformation
though it’s use is limited due to acquired idiopathic cardiomy-
opathy and post-ET myelofibrosis. Studies have also not shown
that treatment with anagrelide have increased survival [5].

This case poses the importance of classifying the risk for
leukemic transformation that patients with ET have by stratify-
ing the mutations present. In this case, the patient had the JAK
V617F mutation, which is associated with more complex cases
in those who transformed into leukemia, with other driver mu-
tations present more frequently [6]. Further classifying the mo-
lecular profile in these cases could help to stratify treatment
strategies and guide the clinical course of the patient [6]. Be-
sides harboring the JAK V617F mutation, bone marrow biopsy
demonstrating fibrosis is consistent with a higher risk of leuke-
mic transformation, as seen in this case [7].

Although AML is not a rare occurrence in patients who are
greater than 60 years old, the acute onset in a patient with ET
is a rare event, specifically those who have been treated with
hydroxyurea only. This case provides insight into the presenta-
tion of someone with a leukemic transformation that was found
incidentally and provides insight into how the symptoms may
manifest. Hydroxyurea suppression for the maintenance of
ET should be held off until symptoms manifest, specifically in
younger patients, as it seems that the risk for leukemic transfor-
mation does not manifest until a patient has been treated for
more than seven years. Perhaps screening for leukemic trans-
formation with regular PBS in patients with longstanding ET
would lead to earlier detection and a better prognosis. As the
treatment for ET continues to evolve, hopefully a therapy with
a lower incidence of leukemic transformation, like a JAK2 inhibi-
tor, will arise, or those with ET associated with AML will have a
better treatment option for the cancer.
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