Int J Clin Exp Med 2015;8(5):8226-8229

www.ijcem.com /ISSN:1940-5901/IJCEM0O007240

Case Report

Chronic myeloid leukemia transformation in a patient
with paroxysmal nocturnal hemoglobinuria: a rare
case report with literature review
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Abstract: Paroxysmal nocturnal hemoglobinuria (PNH) is an acquired hematopoietic stem cell (HSC) disorder arising
from a somatic mutation of the X-linked phosphatidylinositol glycan complementation class A gene (PIG-A) which
leads to partial or complete deficiency of glycosyl-phosphatidylinositol (GPI)-linked membrane proteins and causes
intravascular hemolysis. Its pathophysiological links with aplastic anemia (AA) and myelodysplastic syndrome (MDS)
have been described frequently, and few acute leukemia are proved to be derived from PNH. However, PNH with
transformation to chronic myeloid leukemia (CML) has never been reported. Here, we report a patient initially diag-
nosed with PNH while 11 years later, Ph chromosome and BCR/ABL fusion gene were detected and the patient was
eventually confirmed the diagnosis of CML. Here, the diagnosis and management of the interesting case, as well as

questions regarding pathogenesis, are discussed.
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Introduction

PNH is a clonal hematopoietic stem cell disor-
der that harbors a PIG-A mutation which leads
to partial or complete deficiency of GPI-linked
membrane proteins (CD55 and CD59), result-
ing in the high sensitivity of red blood cells to
the activated complement. Previous studies
have always focused on its pathophysiological
links with some specific hematopoietic stem
cell disorders, such as AA, MDS, and very few
acute leukemia. In this paper, we report a case
of a patient initially presented with a clonal dis-
order of PNH and finally transformed to another
clonal disorder of CML 11 years later. From
PNH to CML transformation has, to our knowl-
edge, never been reported previously.

Case report

A 52-year-old man was admitted to our hospital
for fatigue and dark-colored urine in 2003.
Physical examination revealed moderate ane-
mia with no lymph node enlargement, hepato-
megaly or splenomegaly. Complete blood
examination revealed white blood cell (WBC)

3.8x10°%L; hemoglobin (Hb) 72 g/L; platelet
(PIt) 21x10°%/L and reticulocyte ratio 2.5%. Bone
marrow aspiration showed hypercellular with
relative erythroid hyperplasia (10%). Coombs
test was negative while Ham'’s test showed pos-
itive. Flow cytometry analysis of peripheral
blood cells revealed that 13.1% of leucocytes
and 12.4% of erythrocytes were CD55 deficien-
cy and 23.7% of leucocytes and 11% of erythro-
cytes were CD59 deficiency. Thus, the patient
was diagnosed with PNH. Administration of
cyclosporin A, prednisolone, erythropoietin and
andriol proved effective. One month later, the
blood examination revealed that WBC, Hb, PIt
increased to 7.01x10°%L, 113 g/L, 76x10°%/L,
respectively, and reticulocyte ratio decreased
to 0.4%. Bone marrow aspiration showed hyper-
cellular with normal erythrocyte. Regular follow-
up demonstrated slight pancytopenia recurred
from time to time. With the treatments of cyclo-
sporine A and prednisone, the peripheral blood
cells could recovered to near-normal.

In year 2014, the patient was found to have an
elevated WBC (30.0x10°/L) but normal Hb and
Plt. Physical examination revealed slight sple-
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Figure 1. Fluorescence in situ hybridization (FISH)
pattern of BCR/ABL fusion gene: FISH using or-
ange-labeled ABL (9g34) and green-labeled BCR
(22011.2) probes. The cell shows 1 yellow fusion sig-
nal (arrow pointed), which indicates rearrangement
between the ABL and BCR genes.

nomegaly. Flow cytometry analysis of peripher-
al blood cells revealed a normal expression of
CD55 and CD59 in leucocytes and erythro-
cytes. Bone marrow aspiration showed chronic
myeloproliferative neoplasm and cytogenetic
analysis revealed the presence of a t (9;22)
(934;911) in all examined metaphases. RT-PCR
for BCR/ABL transcript was positive, and fluo-
rescence in situ hybridization (FISH) also con-
firmed the BCR/ABL fusion gene (Figure 1).
These findings were consistent with the chronic
phase of CML. After imatinib 400 mg daily for a
month, the complete hematological remission
was achieved, 6 months later, a partial cytoge-
netic remission was reached. He sticks to the
therapy at present.

Discussion

We describe here a patient first diagnosed with
a clonal disease PNH and finally transformed to
another malignant clonal disorder CML 11
years later. To our knowledge, this is the first
report that one patient with PNH transformed
to CML ultimately.

PNH is a disease originating from a multipotent
hematopoietic stem cell, caused by a somatic
mutation in the X-linked PIG-A gene, which
abrogates synthesis of the GPl-anchored pro-
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teins (GPI-AP), resulting in the deficiency of cell
surface CD55 and CD59. Absence of CD55 and
CD59 in particular explains the intravascular
hemolysis, due to failure to inactivate the late
components of complement [1, 2]. It was origi-
nally recognized as a hemolytic anemia, but
bone marrow failure and developed to MDS and
acute leukemia were also related to PNH [1, 3],
demonstrating that PNH is a clonal disorder.

The coexistence of PNH and AA was first report-
ed in 1944 by Dacie JV [4]. PNH may arise de
novo or in the setting of AA [5]. In long-term sur-
vived severe AA patients, GPl anchor-deficient
hematopoietic cell populations emerge at a
high frequency (29% to 52%), suggesting a
pathological link between these two disorders
[6]. In contrast to classic PNH patients, AA
patients typically have a lower percentage of
PNH clones, fewer than 10% GPI-AP-deficient
leucocytes are detected at diagnosis, but occa-
sionally they may have bigger clones [7]. Some
studies show that the presence of a minor pop-
ulation of PNH clones represents a reliable
marker of a positive response to immunosup-
pressive therapy and a favorable prognosis fac-
tor for AA patients [8]. DNA sequencing of the
GPI-AP-deficient cells from AA patients reveals
clonal PIG-A gene mutations [9]. Although many
AA patients exhibit no signs of PNH when the
PNH clone size is small, most, but not all, will
experience further expansion of the PIG-A
mutant clone and progress to classic PNH [10].

PNH clone has also been detected in MDS
patients. By high-resolution flow cytometry,
approximately 15%-20% of low-risk MDS
patients have been found to have a detectable
GPI-AP-deficient erythrocytes and leucocytes,
but sequencing of the PIG-A gene to establish
clonality has not been performed in many of
these studies [3, 8, 11-14]. MDS patients with
PNH clone tend to be classified as refractory
anemia and often have the following character-
istics: moderate to severe thrombocytopenia, a
hypocellular bone marrow, HLA-DR15 positive,
normal cytogenetics, and a high likelihood of
response to immunosuppressive therapy [3, 8,
11]. The association between PNH and MDS is
specific for lower risk disease categories. PNH
cells are not observed in higher risk categories
[12].

A minority of PNH patients have been described
to progress to acute leukemia. Most of the
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cases are acute myeloid leukemia (AML) and
only 4 known cases of acute lymphoblastic leu-
kemia (ALL) have been previously described
[15-18]. So far no cases of PNH with transfor-
mation to CML have been reported yet. In the
present case, the patient experienced 11 years
from PNH to CML transformation. When he
finally developed CML, Ph chromosome and
BCR/ABL fusion gene emerged while PNH
clones disappeared.

In most PNH transformed AML, the leukemic
clone was derived from the PNH clone, genetic
instability of PNH might be the underlying
mechanism [19]. Ishihara S et al. reported two
PNH patients who were transformed from AA,
and sequentially progressed to MDS and leuke-
mia. As the disease progressing, first the PNH
clones appeared and expanded, gradually,
these clones were replaced by MDS clones
(monosomy 7), then MDS clones and their sub-
clones expanded with additional chromosomal
abnormalities. By the time when leukemia
developed, WT1 (Wilms’ tumor gene) expres-
sion increased, showing the clonal evolution
process [20]. Tanaka et al. reported an AML
patient who developed from AA-PNH syndrome.
Flow cytometry analysis showed that the
leukemic cells were CD59 deficiency and
P-glycoprotein was positive. Mutation analysis
disclosed a frame shift mutation in exon 2 of
the PIG-A gene, which generated truncated
PIG-A protein. Based on these findings, the leu-
kemic cells were confirmed to evolve from the
affected PNH clone. Normal chromosome, -7,
and -7 plus -20 were detected in the stage of
AA-PNH, AML, and relapsed stage of AML,
respectively, showing the strong evidence of a
clonal evolution [21].

CML is one of the most in-depth explored malig-
nant diseases that originates from an abnor-
mal hematopoietic stem cell harboring the
Philadelphia (Ph) chromosome. This chromo-
somal abnormality is generated by a reciprocal
translocation involving the long arm of a chro-
mosome 9 and the short arm of a chromosome
22 [t (9;22) (034;911)], which results in the for-
mation of the BCR-ABL fusion gene and the chi-
meric BCR-ABL protein that functions as a con-
stitutively active tyrosine kinase. This aberrant
BCR-ABL oncoprotein constitutes the molecu-
lar basis of CML and makes cell cancerous
[22].
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To our knowledge, no cases of PNH with trans-
formation to CML have been reported yet.
Although both PNH and CML are clonal hemato-
poietic stem cell disorders, it is not clear yet
whether there exists any association between
them. One possible explanation for the trans-
formation of our presenting case is that CML
blasts were derived from affected PNH clones
or the abnormal bone marrow micro-enviro-
ment of PNH. In the clinical management of
PNH patients, we should always be aware of
the possible malignant transformation of PNH
clones, and thus strengthen the follow-up in
order to recognize abnormal clones in time for
the diagnosis and treatment switch.
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