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Background: Patients with chronic myeloid leukemia (CML) usually present in elderly age and rarely in
the adolescents and young adults (AYA) population. There is a limited understanding of disease
management and survival outcomes in this group of patients.

Case Presentation: An 18-year-old man presents to our hospital for abdominal pain and weight loss.

Keywords: Examination pertinent for splenomegaly and labs significant for profoundly elevated white cells count. FISH

Chronic myeloid leukemia
adolescents and young adultstyrosine
kinase inhibitor

was positive for BCR/ABL1 fusion gene, and thus, he was diagnosed with CML and treated with TKI with
clinical improvement.
Conclusion: Tailoring CML novel therapeutic strategies in the AYA population to different disease

characteristics will better advance our understanding of this disease in this patient population.
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Background

Chronic myeloid leukemia (CML) is a chronic myeloproliferative
neoplasm that has been reported that it commonly presents in the elderly
with a median age of 67 years [1]. CML is uncommonly in adolescents
and young adults (AYA) between the age of 15-29 years [2]. The biology
of the condition, outcome, and response to therapy remains uncertain in
this age group [3]. In this report, we describe a case of an 18-year-old
man who presents to our hospital with abdominal pain found to have
extensive splenomegaly with leukocytosis; was diagnosed with CML.

Case Report

An 18-year-old Hispanic man with no prior medical history presents to
our hospital complaining of abdominal pain and 12-pound weight loss
over one month before presentation. Upon physical examination, the
patient was found to have extensive splenomegaly. His laboratory
workup was pertinent for hemoglobin of 7.3 g/dL, platelets count of
235x109/L. His white blood cells count of 622 x109/uL with
14%neutrophils, 30% bands, 11% metamyelocytes, 30% myelocytes,

7% promyelocytes, 1% blasts, 2% lymphocytes, and 5% eosinophils.
The peripheral smear revealed a range of granulocytic cells with less
than 3% blasts (Figure 1). Imaging comprised of computed tomography
(CT) scan of the abdomen confirmed extensive splenomegaly (Figure 2).
Fluorescent in situ hybridization (FISH) was positive for BCR/ABL1
fusion genes. Bone marrow aspirate and core biopsy specimen revealed
morphologic findings consistent with CML, including marked
hypercellularity, myeloid hyperplasia, and prominent granulocytic
lineage without evidence of increased blasts (Figures 3 & 4).

Flow cytometry showed atypical myeloid findings, left shift, increased
CD57, and 7% blasts. Therefore, the patient underwent leukapheresis
and started on hydroxyurea, allopurinol, and dasatinib, a tyrosine kinase
inhibitor (TKI). During his admission, he became increasingly hypoxic,
for which a high-resolution CT (HRCT) scan of his chest with contrast
revealed bilateral lower lobe consolidation. Therefore, the patient was
started on an empiric antibiotic therapy and later discontinued after all
infectious workup, including blood and respiratory cultures, remained
negative. Hypoxemia considered most likely due to pulmonary
leukocytic infiltrates. The patient’s clinical status then improved, and he
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was subsequently discharged from the hospital with a follow-up with the
hematology clinic in the outpatient setting.

Figure 1: Peripheral Smear at 400x magnification demonstratmg a
profound leukocytosis with a range of myeloid cells from rare blasts to
mature segmented neutrophils.

Figure 3: Bone marrow aspirate smear at 400x magnification:
Cellularity is markedly increased. The myeloid to erythroid ratio is
approximately 20:1 with marked myeloid hyperplasia. Granulocytic
cells demonstrate maturation to segmented forms without evidence of
increased blasts. Blasts account for approximately 1% of the marrow
cellularity
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Figure 4: Bone marrow core blopsy at 400x magnlflcatlon. The marrow
is 100% cellular. The granulocytic lineage is predominant as in the
aspirate smear. There is obvious maturation to segmented forms without

identifiable increased blasts.
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Discussion

CML has historically been identified as a disease of the elderly
population. However, current literature reports that adolescents and
young adults are also susceptible, with inadequate knowledge of the
disease survival outcomes in this specific patient population. CML is
usually distinguished by t(9;22) (g34;911.2) genetic translocation
leading to fusion of Abelson murine leukemia (ABL1) gene with
breakpoint cluster region (BCR) gene that leads to an ungovernable
activity of the tyrosine kinase BCR-ABLL1 fusion protein. This genetic
translocation making it a target for novel TKI therapy [4-6]. The course
of this disease results in the deregulation of hematopoiesis, resulting in
a wealth of immature granulocytes [7]. Splenomegaly is one of the most
prevalent findings during physical examination in up to half of CML
patients.

This, together with anemia, results in including fatigue, weight loss, and
abdominal pain, as seen in our patient. AYA population have often
presented differently compared with other age population, they more
often with a higher WBC and higher incidence of a larger spleen size
opposed to other age groups. Various other clinical presentations could
have been seen. Our patient developed an acute pulmonary complication
which believed to be secondary to pulmonary lymphocytic infiltration
given negative infectious workup [8, 9]. Up to half of the CML patients
in the United States are asymptomatic at the time of diagnosis.

CML described having a triphasic nature with the chronic phase being
the most common CML phase, which is reported to be present in up to
90% of cases with a potential progression into accelerated and blastic
phases. Therefore, it exhibits a high variability in clinical prognosis [7].
This prognostic variation remains in many ways unclear for AYA
patients [10]. Furthermore, current prognostic scoring systems recognize
age as an essential risk factor and fail to take into account this subset of
patients [9, 11, 12]. Provided that our patient was in the chronic disease
phase, the outcome suggested to be more favorable when compared to
accelerated or blast phase presentation CML [4]. Multiple factors play a
role in TKI treatment decision. Most TKI therapies are usually well-
tolerated.

Patients with comorbidities or patients at risk of developing certain
medical conditions play a role in therapy decisions. Moreover,
allogeneic stem cell transplantation is not recommended as initial
treatment for patients with chronic phase CML. Novel second-
generation TKI therapy indicated because of the achieved enhanced
survival advantages. Second-generation TKI therapy is considered in
younger patients with CML because of the increased rates of complete
molecular responses in this patient population compared to older patients
and thus eventually leading to molecular cure and, ultimately, therapy
discontinuation [8]. However, the AYA subset of patients appears to
have a lower response to TKI therapy when compared to older adults.
The various biological and metabolic characteristics, poor treatment
adherence, and difficult dose adjustment in the AYA subset of patients
may have contributed to different disease outcomes [9].
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Conclusion

There is paucity in the understanding of the prognostic features,
management, and outcomes for CML in AYA patients. The knowledge
of these predictive factors may help better understand the clinical
characteristics of this patient population. This report highlights the
necessity for further research focusing on individualized novel treatment
strategies to be tailored to various distinctive features of this disease to
achieve a better understanding of disease outcomes.
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