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Abstract
The occurrence of Chronic Myeloid Leukemia (CML) And Chronic 
Lymphocytic Leukemia (CLL) in the same patient is a rare event. 
In at least some of the cases the etiology appears to be either 
chemotherapy or radiation therapy induced molecular damage to the 
hematopoietic stem cells. However, a report of a few cases where 
coexistence or subsequent development of the two diseases was 
found in previously untreated patients also raises the possibility of 
other causes. We report the case of one patient who was diagnosed 
with CLL 66 months after CML diagnosis. This article is to the best 
of our knowledge only the sixth case report of its nature in published 
literature and the first from India.
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Introduction
Chronic lymphocytic leukemia (CLL) is the most common 

leukemia of adults characterized by a progressive accumulation of 
functionally incompetent lymphocytes which are usually monoclonal 
in origin. Chronic myeloid leukemia (CML), the most common 
myeloproliferative disorder, has a characteristic t (9; 22) (q34; q11) 
cytogenetic abnormality that involves fusion of the BCR gene on 
chromosome 22 with the ABL gene on chromosome 9. BCR/ABL 
fusion results in constitutive activation of tyrosine kinase, which leads 
to uncontrolled proliferation of myeloid cells.

Occurrence of chronic myeloid and chronic lymphocytic 
leukemia in the same patient is a very rare phenomenon. Most cases 
reported had CLL and CML simultaneously [1-6] or developed CML 
several years after treatment of CLL with chemo- or radio-therapy 
[7-14]. Until now, only five patients have been reported in whom 
CLL developed after the diagnosis of CML [15-18]. We report an 
additional patient who developed CLL several years after the diagnosis 
of CML. Our paper is the first Indian report of CLL occurrence after 
CML diagnosis and as far as we know the sixth case report of such 
association in published literature. 

Case Report 
A 57-year-old male patient from a rural area, farmer by occupation 

came to our hospital with chief complaints of abdominal pain, fatigue 
and generalized weakness. 

His CBC was Hb 9.2 g/dl, WBC-107×109/L; Differential count 
was Blast- 03, Promyelocytes-02, Myelocytes- 28, Metamyelocytes-16, 
Band + Polymorphs -32, Basophils-04, Eosinophils-03 .There was 
no evidence of lymphocytosis. Short term cultured bone marrow 
sample was used for conventional cytogenetics and fluorescent in situ 
hybridization (FISH). The FISH probe 9_22 was labeled with Orange 
signal for the ABL gene on chromosome 9q34 and Green signal for the 
BCR gene on chromosome 22q11. The sample was positive was BCR 
ABL fusion by FISH. We have used a real time PCR assay that detects 
both the E13A2 and E14A2 transcripts for the purpose of monitoring 
disease post therapy. It is not possible to distinguish between the 
two on real time PCR. Transcript analysis was not done at baseline. 
He was started on 400 mg/day of Imatinib. The patient showed 
a complete hematological response at 4 weeks and had achieved 
complete cytogenetic and major molecular response (IS ratio< 0.1% by 
quantitative real-time quantitative polymerase chain reaction) at one 
year. However there was loss of hematological response at 3 years and 
the dose of Imatinib was increased accordingly. Imatinib Resistance 
Mutation Analysis (IRMA test) was advised by us, however, was not 
done by our patient due to economic constraints and hence, second 
line Tyrosine Kinase Inhibitor (TKI) was not an option. 

Five years after the start of treatment, he began to show a 
progressive increase in the lymphocyte count and lymphadenopathy. 
His WBC count was 30.7×109/L and platelets- 400×109/L. The bone 
marrow aspirate was hyper cellular. It showed marked proliferation 
of small lymphoid cells (81%). Myeloid and erythroid precursors 
were suppressed. Megakaryocytes were seen. On peripheral smear, 
lymphocytic leukocytosis (68% Lymphocytes on differential count)) 
was seen. Absolute lymphocyte count was 10,800/mm3.

 Immunophenotypic analysis by flowcytometry was done on 
FACS Canto II confirmed the diagnosis of CLL:90% lymphocytes 
were gated with CD19 APCH7 vs side scatter : CD23+, CD5+, CD10 -, 
CD3-, CD45+,CD56-,FMC7 -, sIgM weak + and CD79b -. Expression 
of CD5/CD23 was 37%. FISH for CLL cytogenetics was not done. The 
patient showed bilateral cervical, axillary and inguinal lymph node 
enlargement of 3.5 cm or less. The patient is at present under close 
observation for CLL with no active intervention due to an indolent 
course so far. At last follow up in October 2017 the patient was on 
Imatinib for CML and was on observation for CLL with a count of 8.2 
g/dl Hb, WBC count of 8.2×109/L with 40% lymphocytes and platelet 
count of 142×109/L. His RT-PCR BCR-ABL ratio was 5.10% in June 
2017 (Figures 1 and 2).

Discussion
Patients with CLL are predisposed to the development of a second 

malignancy due to impaired immune system or chemotherapy [19]. 
The second malignancy in the majority of cases is non-hematologic 
and occurs several years after the diagnosis of CLL [20]. Our patient 
was confirmed with CLL 48 months after the initial diagnosis of CML. 
(Table 1).
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Figure 1: CML on peripheral smear.

Figure 2: CLL on bone marrow aspirate.

Articles Age [years] Gender Interval [months] Treatment

Salim [17] 54 F 36 Hydroxyurea, IFN-α, Imatinib

Gargallo [15] 88 F 20 Chlorambucil, Hydroxyurea

Bhagavathi [16] 71 M 74 Imatinib

Manuela [15] 54 60 Hydroxyurea,Imatinib, Rituxima based chemotherapy

Chang [21] 57 M 6 Hydroxyurea, Imatinib

Table 1: Published articles of patients with CLL after CML.
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Bagvathi et al reported a case of a 71 year old male diagnosed with 
CML and started on Imatinib for the same. The patient’s subsequent 
BCR/ABL analyses were negative. Seven years later a bone marrow 
examination with immunophenotyping by flowcytometry revealed 
CLL. Cytogenetic analysis demonstrated 46XY, Inv (9) (p12q13) 
and negative for t (9; 22). As reported in 2008, their patient was in 
molecular remission for CML and not being treated for CLL [16].

There was loss of major molecular response to Imatinib 400 mg 
dose in our patient, following which the dose was escalated to 600 mg. 

Ana Manuela Crisan et al reported a 54 yr old patient who 
underwent nephrectomy for a renal tumor (tubular adenocarcinoma). 
Six months later an abnormal blood count revealed CML confirmed 
by FISH. At 60 months while on Imatinib the patient was diagnosed 
with CLL. The patient continued to maintain molecular remission for 
CML as defined by European leukemia net (ELN). Two years later the 
patient showed progression for the CLL clone. Imatinib was stopped 
and the patient was started on Rituximab based chemotherapy. The 
patient died due to neutropenia related complications [18].

Our patient has no history of any prior cancer diagnosis or 
treatment and continues to be treated for CML with Imatinib, but is 
not at present being treated for an indolent CLL.

Chang et al. reported CLL diagnosis six months after CML, 
the patient was treated with hydroxyurea for a brief period until 
counts normalized and then started on Imatinib. The authors used 
fluorescence activated sorting method of purified CLL cells (CD5+/
CD19+) and analyzed them by interphase FISH with two colors to 
detect translocations BCR/ABL1. The conclusion was that there were 
two different clone proliferations: a population of B-cells clone, which 
did not, expressed the BCR/ABL1 fusion gene and another CML 
clone which expressed BCR/ABL1 fusion gene [22].

In our patient the CLL clone was demonstrated by flow cytometry, 
however no further investigations were made to demonstrate if 
the two diseases had different progenitor stem cells.Gargallo et al. 
reported B-cell CLL diagnosis 20 months after CML diagnosis. The 
patient received Hydroxyurea and 20 months later blood count 
revealed leukocytosis and absolute lymphocytosis. The authors 
demonstrated by cytogenetic, FISH and molecular tests that the two 
diseases have emerged from different clones [15]. Salim et al. reported 
CLL diagnosis a few years after CML diagnosis [17].

One hypothesis by Peters et al suggests that CML may create a 
microenvironment conducive for the development of CLL [23]. 
Malignant transformed cells in CML secrete a variety of cytokines 
such as interleukin- 3 (IL3). These cytokines increase the production 
of B lymphoid cells from human CD 34(+) CD 38(-) immature cells 
[24]. Sufficient data exists to exclude the possibility of a common 
hematopoietic stem cell origin for the two entities. Crisan et al 
considered the role of TKI and development of secondary malignancy 
[18]. In a study at MD Anderson of over 1400 CML pts on TKI the 
incidence of secondary malignancy was 4.6 percent with skin being 
the most common at 31%. CLL occurred at rate of 3 %. Currently 
however there is no evidence to suggest that TKIs increase the risk 
for a second cancer.

Conclusion
We report a case of a 57 year male patient presenting with CLL 

four years after the diagnosis of CML .To our knowledge this is 
the first case reported from India. So far only six cases of its kind 
have been reported in literature, there appears to be no difference 

in the disease biology when CML precedes CLL, however, rarity of 
this event, and hence, paucity of data makes establishing a definite 
hypothesis difficult.
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