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Progression from Chronic Myeloid Leukemia to Chronic 
Lymphocytic Leukemia: A Rare Case

Case Report
Published: 31 Oct, 2024

Abstract
Background: The occurrence of myeloproliferative and lymphoproliferative diseases in the same 
individual is rare. However, such cases are described in the literature. CLL and CML co-occurrence 
in one patient develops in 3 forms - two diseases at the same time, CLL after the diagnosis of CML, 
or vice versa CML after the diagnosis of CLL.

Case Report: 52 years old male Caucasian patient presented with nose bleeding, fatigue, fever, 
ascites. CML was considered and was done all necessary tests. CBC, bone marrow aspiration and 
FISH analysis showed significant results with CML. Ph chromosome was positive in all metaphases. 
Imatinib 400 mg was prescribed to the patient and after 12 months he achieved MMR. After 11 years 
CBC showed leukocytosis so imatinib dosage elevated to 600 mg and PCR monitoring for MMR was 
performed. The patient did not lose MMR but leukocytosis dynamically elevated, so we decided to 
perform bone marrow trephine-biopsy.

Result: Lymphocytosis. Flow cytometry results: CD19+, CD20+, CD22+, CD5+,CD10-, CD23+, 
CD43+, CD56-, FMC7-, CD200+, CD11c-, CD103- CLL diagnosis verified and chlorambucil 4 mg 
was prescribed.

Conclusions: Although it is uncommon, physicians must consider CLL in the spectrum of CML 
progression along with more common secondary neoplasms such as solid tumors or lymphomas.
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Introduction
The diagnosis of multiple clonal hematologic neoplasms, especially two dissimilar sorts of blood 

disorders such as myeloproliferative and lymphoproliferative neoplasms in a single patient is rare. 
And it is not clear whether the neoplasms are pathogenetically related, or they are independently 
developed disorders. MPNs- clonal hematological disorders that develop as a result of uncontrolled 
proliferation of one or more myeloid lineages in the bone marrow and cause overproduction of 
red blood cells, white blood cells and platelets [1]. Lymphoproliferative neoplasms develop as a 
result of uncontrolled proliferation of lymphocytes that cause lymphocytosis, lymphadenopathy, 
and can infiltrate bone marrow as well as solid organs [2]. Chronic Lymphocytic Leukemia (CLL) 
is the commonest leukemia among adults in the western countries and Chronic Myeloid Leukemia 
(CML) is the commonest myeloproliferative disorder which occurs as a result of a fusion of the BCR 
gene on chromosome 22 and the ABL gene on chromosome 9. This mutation leads to uncontrolled 
proliferation of myeloid cells via activating tyrosine kinase pathway. There are several results of 
studies which have shown that patients with myeloproliferative neoplasms are prone to develop a 
secondary neoplasm. And as a result, it affects the overall survival of such patients [3,4]. Most of the 
cases reported in the literature so far are patients with concurrently CLL and CML [5-8] or patients 
who diagnosed with CML after several years after being treated with chemotherapy or radiotherapy 
for CLL [9-16]. Based on published data to date, few patients have been reported to develop CLL 
after diagnosis of CML [17-20]. In this study, we report an additional patient who developed CLL 
several years after the diagnosis of CML.

Case Presentation
The Caucasian patient is a 52-yr-old man who presented in 13/01/2004 with nose bleeding, 

fatigue, fever, ascites. ECOG risk stratification was 1. At the time of the diagnosis a CBC test gave 
the following results: hemoglobin 8.3 g/dl, leukocyte (WBC) count 275 × 109/L and platelet count 
111 × 109/L. The spleen size was 243 mm × 120 mm-massive splenomegaly. Bone marrow aspiration 
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showed result confident to CML. As all anamnestic and laboratory 
results suggested CML, so the patient underwent cytogenetic 
examination for BCR ABL gene analysis. Cytogenetic examination 
proved CML with 100% positivity in all metaphases. Patient was 
diagnosed CML chronic phase intermediate risk according to the 
Sokal scoring system. In physical and ultrasound examination no 
enlarged lymph nodes were revealed. Due to the high number of 
WBC and platelet initially patient was prescribed Hydroxyurea 
2000 mg daily. After decreasing WBC and PLT count daily 400 mg 
imatinib orally was administered. Complete cytogenetic response 
achieved after 7 months, and MMR was obtained after 12 months. 
Patient visited hospital regularly and continued his treatment with 
imatinib. Till 2015 he was in remission. Subsequent BCR/ABL 
analyses from 2005 until now were negative. In March 2014 he had 
a severe respiratory infection and was hospitalized. CBC test gave 
following results: hemoglobin 12.7 g/dl, leukocyte (WBC) count 19.8 
× 109/L, blast 1%, (lymphocytes, 9 × 109/L; monocytes, 11 × 109/L; 
eosinophils, 1 × 109/L; basophils, 1 × 109/L; metamyelocytes, 11 × 
109/L; myelocytes, 4 × 109/L); and platelet count 459 × 109/L. He did 
not lose MMR. CBC results normalized after patient’s recovery from 
respiratory infection. In 20/04/2015, a CBC showed a 11.77 WBC 
count and elevated dynamically. 20.04.2015 imatinib dose elevated 
to 600 mg due to leukocytosis. After 2 monthslymphocytosis-70% 
was identified. The spleen size was in normal range. Patient 
continued imatinib treatment.  In 2017 an increase in the number 
of lymphocytes led to a detailed re-examination of the patient. 
Bone marrow studies were performed to evaluate the patient’s CML 
status and the absolute lymphocytosis 85 % and myelocytes 0.4; 
metamyelocytes 0.2; rod-core 3.2; segment core 7.6; lymphocytes 85.0 
revealed. Immunophenotyping by flow cytometry showed CD19+, 
CD20+, CD22+, CD5+, CD10-, CD23+, CD43+, CD56-, FMC7, 
CD200+CD11c-, CD103-, kappa/lambda ratio 53 - B cells. Results of 
the CT scans showed: Normal upper abdominal CT. In the right iliac 
bone, near the sacro-iliac joint a nodular lesion of approximately 15 
mm × 10 mm in size was observed in a lucent, peripherally sclerotic 
form. On both sides of the midline in the neck multiple lymph nodes, 
which’s size did not exceed 3 cm, were observed. Inflammatory 
mucosal thickening was observed in both maxillary sinuses on the 
left. According to the detailed examination, the patient was diagnosed 
with CLL. And was prescribed chlorambucil 4 mg. After treatment his 
condition and lab results improved. Currently the patient continues 
in morphologic, cytogenetic, and molecular remission of CML. 
His CLL is in the indolent phase and is being monitored without 
therapeutic intervention.

Discussion
Chronic Lymphocytic Leukemia (CLL) is the most common 

leukemia among adults in the western countries and Chronic Myeloid 
Leukemia (CML) is the most common myeloproliferative disorder. In 
both disorders there is a higher incidence in males, especially in elder 
individuals [21]. CLL patients tend to develop secondary malignancies. 
I can be due to chemotherapy or depressed immune system [22]. 
Patients with CML are rarely associated with a second neoplasm 
[23,24]. In contrast to this, the development of secondary neoplasms 
is common in CLL patients. This is due to the immunosuppression 
of these patients and the chemotherapy and radiation therapy used 
in their treatment [22]. But the majority of secondary neoplasms 
are non hematologic and mostly occur several years after the initial 
diagnosis of CLL [25]. Unfortunately, associations between these 
diseases have not widely been reported. CLL\CML coexistence 

could be affected by interactions between the lymphoid and myeloid 
lineages. Although it has not been proven, there are currently some 
assumptions about the mechanism of this condition. In some studies, 
reported that cells with BCR\ABL fusion gene produce a variety of 
cytokines. Interleukin- 3 is one of them that influences human CD 
34(+) CD 38(−) immature cells and increases the production of B 
lymphoid cells [26,27]. These effects can cause developing of CLL 
in CML patents. Results of some trials show that the B-cell receptor 
inhibitors as well as cytotoxic agents in CLL therapy can cause 
genetic mutations that lead to progression of myeloid neoplasms 
[28,29]. There are few studies that have retrospectively analyzed CLL 
patients who later progressed to CML. The aim of the study was to 
detect low levels of the BCR-ABL gene with the sensitive method of 
reverse transcription polymerase chain reaction in the initial CLL 
diagnosis specimens. But, the BCR-ABL gene was not detected in the 
initial specimens. These results show that the development of CML 
may occur later [30,31]. As we mentioned before it is rare for both 
of these diseases to be diagnosed in a patient concurrently. There are 
three types of CML\CLL coexistence: CML occurs before CLL, CML 
occurs after CLL and concurrent occurrence. There were 8 patients 
with concurrent CLL and CML, according to Laurent et al. [32] Up 
to the present time, there have been 19 documented cases of patients 
diagnosed with CLL followed by CML, with durations fluctuating in 
most cases from 6 to 96 months [33] and 21 years in one case [34]. 
Up to date, there have been only 4 reported cases who developed CLL 
after the initial diagnosis of CML [35,36]. In 2 cases CLL developed 
after 7 years of onset of CML otherwise in other 2 cases it developed 
after 20 and 36 months. It is reported that in 2 patients CML and CLL 
arose from distinct clones. Whether these are two different diseases 
occurring by chance in the same patient or a common defective stem 
cell that causes leukemia remains to be clarified. In this study we are 
reporting a patient who developed CLL 11 yr after the diagnosis of 
chronic phase CML who achieved morphologic, cytogenetic, and 
molecular remission with imatinib mesylate. The patient developed 
leukocytosis and absolute lymphocytosis. Bone marrow trephine 
biopsy and immunophenotypic findings confirmed CLL diagnosis. 
To our knowledge this is the fifth such case in literature.

Conclusion
It is rare for CML to progress to CLL. Despite its rarity, it is 

important for clinicians to include CML in the spectrum of CLL 
progression along with more common secondary neoplasms such as 
solid tumors or lymphomas. Given the risk of CLL in CML patients, 
routine screening is recommended to monitor for the occurrence of 
lymphadenopathy or lymphocytosis in the blood and the faster-than-
expected development of organomegaly, which is not characteristic 
of CML patients treated with a tyrosine kinase inhibitor, in order to 
make a timely diagnosis. In addition, it should be taken into account 
that the presence of molecular-cytogenetic mutation indicates genetic 
instability and an increased risk of developing multiple neoplasms.
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