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Abstract

Hematological problems are commonly associated with the use of 
beta interferon (INF) such as leukopenia and anemia, which are usu-
ally benign and reversible when the drug is stop. We described a case 
of of a 29 years old patient with chronic myelogenous leukemia who 
had received INF beta-1a in the recent past for relapsing multiple 
sclerosis.
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Introduction

Chronic myelogenous leukemia (CML) is a myeloprolifera-
tive disorder characterized by increased proliferation of the 
granulocytic cell line without the loss of its capacity to differ-
entiate. The diagnosis of CML is based on characteristic his-
topathological findings and presence of the Philadelphia (Ph1) 
chromosome in the peripheral blood and bone marrow cells 
[1]. Interferon (IFN) beta-1a is approved for the treatment of 
patients with relapsing forms of multiple sclerosis (MS) [2]. 
Hematological abnormalities are common and dose-dependent 
in patients with MS receiving IFN beta-1a [3]. The events are 
mild, transient, and reversible when the drug is stopped [3].

Case Report

A 29-year-old male with MS diagnosed 3 years ago presented 

with itching throughout his body which was aggravated by 
warm water showers. Basic laboratory work revealed throm-
bocytosis for which he was referred to a hematologist. The pa-
tient was taking dimethyl fumarate for MS at the time of pres-
entation but had been treated with prednisone, fingolimod, and 
IFN beta-1a in the past. Physical examination did not reveal 
any rashes or hepatosplenomegaly. Peripheral smear showed 
thrombocytosis with manual platelet count of around 800,000, 
increase in white blood cells (WBCs), eosinophils, and ba-
sophils. This was consistent with myeloproliferative disease 
favoring CML. Fluorescence in situ hybridization (FISH) for 
BCR-ABL was positive for Ph1 chromosome (Fig. 1).

Discussion

IFNs are naturally occurring signaling proteins released by 
host cells to activate immune response in response to the 
pathogens [4, 5]. They are used for the treatment for a number 
of solid tumors and hematological malignancies [5]. In gen-
eral, the type 1 IFNs suppress tumor growth by inhibiting cell 
proliferation and increasing the susceptibility of cancer cells 
to cytotoxic immune effectors [4-8]. Thus, the most common 
hematological side effects experienced by patients treated 
with IFN beta-1a are leukopenia and anemia [3]. An exten-
sive PubMed search yielded two case reports of patients de-
veloping CML during treatment with IFN beta-1a for MS [9]. 
There were no reports of CML developing after stopping the 
medication. Among the medications for MS, mitoxantrone has 
been reported to cause acute leukemia [10]. We report a case of 
CML in a patient with MS who was treated with IFN beta-1a in 
the recent past. He had received IFN beta-1a for 8 months prior 
to the diagnosis of CML.

We do not know the exact mechanism of paradoxical as-
sociation of leukemia and other cancers with INF therapy. In 
a cohort study of 69 hairy cell leukemia patients treated with 
IFN alpha 2b, 13 patients (19%) developed a secondary neo-
plasm which includes six hematologic tumors over 91 months 
of median follow-up periods [11]. Tomic et al explained that 
IFN briefly activates the signal transducer and activator of 
transcription 3 (STAT3) which promotes cell growth though 
it normally suppresses tumor growth by phosphorylating and 
activating STAT1 [6]. It can be possible that STAT3 activa-
tion contributed to the development of CML in patients treated 
with INF-B for MS. Also, this might be the delayed association 
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of IFN beta-1a with CML. It is possible that the patient had 
developed CML earlier than initiation of IFN beta, which had 
delayed progression of disease for some time.

In conclusion, a regular assessment of complete blood 
count has been suggested among MS patients receiving IFN 
beta-1a to monitor for possible leucopenia and anemia. Physi-
cians should also be mindful about the possible association of 
CML with IFN beta-1a. More larger studies are needed to ad-
dress this possibility.
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