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Acquired B-Thalassemia as an Etiology of Microcytic Anemia
in Primary Myelofibrosis

Maya Kanasaki?, Takakazu Higuchi® ¢, Keisuke Kawamoto®, Ryosuke Koyamada®, Sadamu Okada®

Abstract

A 62-year-old man was diagnosed as primary myelofibrosis (PMF)
with Janus kinase 2 V617F mutation. He also had progressive micro-
cytic anemia which was diagnosed as acquired f3-thalassemia associ-
ated with PMF. Microcytosis is reported to be complicated with ap-
proximately a quarter of the patients with PMF; however, the etiology
has not been elucidated yet. To our knowledge, this is the first report
of acquired B-thalassemia developed in a patient with PMF which has
a clinical significance in the diagnosis and management of anemia in
a subset of the patients with PMF.
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Introduction

Primary myelofibrosis (PMF) is a clonal stem cell disorder and
frequently presents with hematological abnormalities such as
leukoerythroblastosis, anemia, and thrombocytopenia of vari-
ous degrees. Especially, anemia is a very common complica-
tion and anemia with hemoglobin (Hb) level below 10 g/dL is
observed in 35-54% of the patients at presentation [1-3]. Thus,
management of anemia is of great importance in the practice.
However, PMF is not curable with conventional treatment and
there is no effective therapy to ameliorate anemia partially due
to the complex mechanisms [4, 5]. Reilly describes in his re-
view that the anemia is “usually normochromic normocytic”
[4]. On the other hand, Tefferi et al reported that 28% of 102
PMF patients had microcytic red blood cells (RBCs), although
they did not mention the underlying mechanisms of the micro-
cytosis [6]. Here, we report a case of acquired B-thalassemia
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associated with PMF as one of the mechanisms of microcytic
anemia in patients with PMF and discuss the implication in the
management of PMF.

Case Report

A 62-year-old man was referred to our hospital for the evalu-
ation of anemia and splenomegaly found on the annual health
check 1 month before. He was taking anti-hypertensive drugs.
He had had mild normocytic anemia with the mean corpuscu-
lar volume (MCV) of 82 - 83 fL on the health checks in the
previous 2 years.

On the referral, he complained of shortness of breath on
exercise and night sweat. He had no specific family history.
Physical examination revealed anemia, systolic heart murmur,
and splenomegaly extending over the midline and the level of
the navel. The complete blood count revealed that the RBC
was 3.51 x 10'%/L with 3.0% reticulocytes, the Hb level was
8.6 g/dL, the hematocrit was 26.3%, and the MCV was 74.9 fL.
The morphology of the peripheral blood (PB) smear showed
marked anisocytosis with poikilocytes, schistocytes, ellip-
tocytes, and teardrop cells. The WBC was 4.1 x 10%L with
56.0% neutrophils, 30.5% lymphocytes, 6.5% monocytes,
2.0% metamyelocytes, 4.5% myelocytes, and 1.5% blasts and
the platelet count was 98 x 10%/L. The blood chemistry showed
that the serum albumin level was 4.5 g/L, the creatinine was
0.79 mg/dL, the total bilirubin was 0.6 mg/dL, the asparate
transaminase was 16 U/L, the alanine transaminase was 17
U/L, and the lactate dehydrogenase was 292 U/L (reference
range: 118 - 223). The serum iron level was 82 ng/dL and the
ferritin was 97.9 ng/mL. The HbA |c level was as low as 4.4%
and the analysis of the composite of Hb by electrophoresis
on cellulose acetate membrane revealed HbA of 85%, HbF
of 10%, and HbA2 of 5%. The bone marrow (BM) aspiration
was dry-tap and the BM biopsy revealed a marked fibrosis of
grade MF-3 and increased dysplastic megakaryocytes (Fig. 1).
The karyotype of the PB cells was 46,XY. Janus kinase (JAK?2)
V617F mutation was positive and he was diagnosed as PMF,
high risk according to Dynamic International Prognostic Scor-
ing System (DIPSS) Plus [2], and acquired B-thalassemia. Oral
metenolone was started; however, pancytopenia progressed
with worsening constitutional symptoms and soon he became
transfusion-dependent and was transferred to another hospital
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Figure 1. Bone marrow biopsy at diagnosis. The bone marrow was hypercellular with marked fibrosis of grade MF-3 (A, low
power view, silver stain) and increased number of megakaryocytes with dysplastic features (arrows) (B, high power view, hema-

toxylin-eosin stain).

in consideration of early hematopoietic stem cell transplanta-
tion.

Discussion

The mechanisms of anemia in PMF patients are complex and
involve intrinsic erythroid cell defect, cytokine mediated in-
hibition, chronic hemolysis, nutritional deficiency, bleeding,
hemodilution, and splenic sequestration [4, 5]. Anemia in pa-
tients with PMF is usually normocytic [4]; however, in a study
at the Mayo Clinic, approximately a quarter of the patient had
microcytosis of RBCs, the mechanisms of which were not
studied, though [6].

Acquired thalassemia is reported to be associated with
various hematological diseases, especially with myelodys-
plastic syndromes, and may exacerbate anemia although ac-
quired thalassemia among PMF patients is rarely reported [7].
Acquired o-thalassemia is caused by either acquired deletion
of a-globin gene cluster or inactivation mutations of trans-
activating chromatin-activating factor [7]; however, acquired
B-thalassemia is much rarer and its mechanism has not been
fully elucidated. In case of PMF, while two cases of acquired
Hb H disease associated with PMF are reported in the litera-
ture [8, 9] and increased Hb F level is found in 57% of PMF
patients [10], to our knowledge, the frequency and significance
of acquired B-thalassemia in PMF patients have not been re-
ported. However, considering the high frequency of micro-
cytosis among PMF patients [6], we believe that acquired
B-thalassemia is one of the mechanisms of the microytosis and
the present case exemplifies this contention. Although we could
not perform genetic studies and make a definitive diagnosis,
we believe that B-thalassemia in the present case is acquired
rather than hereditary which developed with the progression of
PMF because his RBCs were originally normocytic and he had
no family history of hemoglobinopathy or anemia.

PMF is currently unable to be cured with drug therapy
and patients with anemia are usually treated with androgens
and the first-line therapy for splenomegaly is hydroxyurea
(HU) [3]. However, the response rate of anemia to androgens
is around 15-25%. Recently, a new JAK 1/2 inhibitor, ruxoli-
tinib, is shown to be effective to reduce the spleen size and
symptoms and to extend overall survival, however, it is not
effective to improve anemia [11, 12]. HU is effective in ame-
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liorating anemia in [(-thalassemia patients by inducing HbF
production through stress erythropoiesis. In fact, a child with
hereditary B-thalassemia and myelofibrosis was treated with
HU and achieved a drastic reduction of transfusion require-
ment [13] and HU increased HbF level in an adult patient with
PMF and acquired HbH disease [9]. Although we could not
treat the present case with HU and evaluate its efficacy due to
the rapid progression, these patients in the literature illustrate a
possibility that HU can improve anemia in PMF patients with
acquired thalassemia and, together with the present case, im-
portance to consider the possibility of acquired thalassemia in
patients with microcytic anemia because HU can be effective
to improve both splenomegaly and anemia in a subset of PMF
patients.
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