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Abstract. t(8;22)(p11;q11) is a rare but recurrent genetic 
alteration in various hematological disorders. Patients with 
t(8;22)(p11;q11) may be misdiagnosed with chronic myelog-
enous leukemia (CML), due to the similar clinical features. 
Thus, the current study presents a patient with t(8;22)
(p11;q11) who was previously misdiagnosed with CML in the 
chronic phase. The current patient was a 26-year-old woman 
who was 4-weeks pregnant and in whom an increased white 
blood cell count (4.0x1010/l) was found upon physical exami-
nation. The patient had no history of hematological disease. 
Although cytogenetics showed a normal karyotype and no 
breakpoint cluster region/Abelson murine leukemia viral 
oncogene homolog 1 (BCR/ABL) fusion gene was detected 
by reverse transcription-polymerase chain reaction, a diag-
nosis of chronic myelogenous leukemia (CML) was initially 
made according to the clinical and morphological features. 
Another 6 weeks later, t(8;22)(p11;q11) rearrangement was 
present in 9 out of 10 analyzed metaphases. Fluorescence 
in situ hybridization and reverse transcription-polymerase 
chain reaction indicated a negative result for the BCR/ABL 
fusion, but gave a positive result for the BCR-fibroblast 
growth factor receptor 1 fusion. A hematological diagnosis 
of atypical CML was again formed.

Introduction

Chronic myelogenous leukemia (CML) is characterized 
by the presence of the Philadelphia chromosome, which is 
generated by the reciprocal translocation, t(9;22) (1). This 
abnormality is found in >90% of CML cases, in 15-20% of 

acute lymphoblastic leukemia cases, and a small number of 
acute myeloid leukemia cases (1). Recently, certain studies 
have reported that patients with t(8;22) exhibit similar 
morphological and clinical features to those observed in 
CML patients (2-4). Since the first case reported by Fioretos 
in 2001 (5), to the best of our knowledge, t(8;22)(p11;q11) has 
been reported in only 17 cases with hematological malig-
nancies (2-17). Of these, 6 cases presented with atypical 
CML (2-4,6,7), 3 with myeloproliferative neoplasms (5,8,9), 
3 with B-cell acute lymphoblastic leukemia (10-12) and 
5 with other types of hematological neoplasms (13-17). 
t(8;22) results in an in-frame fusion of FGFR1 on 8p11 and 
BCR on 22q11, and causes constitutive activation of the tyro-
sine kinase of the breakpoint cluster region/fibroblast growth 
factor receptor 1 (BCR/FGFR1) chimera protein, similar to 
Abelson murine leukemia viral oncogene homolog 1 (ABL) 
kinase activity in the BCR/ABL chimera (2,18).

The present study reports the 18th case of a CML-like 
hematological tumor bearing t(8;22)(p11;q11) with no other 
cell lineages involved.

Case report

On February 23, 2013, a 26-year-old woman who was 4-weeks 
pregnant, with no history of hematological disease, was 
found to exhibit an increased white blood cell (WBC) count 
(4.0x1010/l; normal range, 0.37-0.92x1010/l) upon physical 
examination. Cytogenetic study on the patient's bone marrow 
(BM) cells showed a normal female karyotype in all meta-
phases. Tests for the BCR/ABL fusion gene and the Janus 
kinase 2 (JAK2)/Val617Phe mutation were negative. Based 
on the morphological examination of the BM, the patient was 
diagnosed with CML in Jiangsu Province People's Hospital 
(Nanjing, China). 

On April 9, 2013, the patient was transferred to Shanghai 
First People's Hospital (Shanghai, China). Apart from general 
fatigue, no other clinical symptoms were apparent. Labora-
tory data were as follows: Hemoglobin (Hb), 120 g/l (normal 
range, 113-151 g/l); hematocrit, 33.4% (normal range, 35-47%); 
WBC count, 3.46x109/l (normal range, 0.37-0.92x109/l); and 
platelet (Plt) count, 233x109/l (normal range, 100-400x109/l). 
The BM differential count was as follows: 3% blasts (normal 
range, 0.3-2.0%), 2% promyelocytes (normal range, 1-8%), 
18% neutrophilic myelocytes (normal range, 5-20%), 16% 
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neutrophilic metamyelocytes (normal range, 9-18%), 9% 
banded neutrophils (normal range, 4-14%), 15% segmented 
neutrophils (normal range, 7-30%), 13% eosinophils (normal 
range, 0.5-4.0%), 2% basophils (normal range, 0-1%), 10% 

erythrocytes (normal range, 18.5-39.0%), 7% monocytes 
(normal range, 0.5-5.0%) and 5% lymphocytes (normal 
range, 3-20%) (Fig. 1). The myeloid and erythroid ratio was 
increased to 7.8:1 (normal range, 3-5:1), and the neutrophil 
alkaline phosphatase score was 4 (normal range, 35-70). No 
other cell lineages were proved to be involved, as determined 
by multicolor flow cytometry (FCM). 

Conventional R-banding analysis of the BM cells showed 
46,XX,t(8;22)(p11;q11) in 9 out of 10 metaphases (Fig. 2). 
Transcripts of BCR/ABL p210 and p190 were all negative. 
Using the LSI BCR/ABL Dual-Color Dual-Fusion Transloca-
tion Probe (Vysis, Downers Grove, IL, USA), fluorescence in 
situ hybridization indicated a negative result for the BCR-ABL 
fusion, but the BCR probe displayed a split signal, which 
suggested that the BCR gene was disrupted (Fig. 3). Reverse 
transcription-polymerase chain reaction using primers specific 
for BCR exon 4 and FGFR1 exon 9 [BCR-E1+ and FGFR9- (2)] 
confirmed the presence of BCR/FGFR1 transcripts at the 
molecular level. This result was confirmed by direct sequencing 
of the amplified fragment. The diagnosis of atypical CML was 
formed once again and hydroxyurea therapy (3 g, daily, for 
3 weeks) was started. However, the patient underwent an abor-
tion 2 weeks later and returned home to receive further therapy. 
The patient was experiencing progression-free survival with a 
partial hematological response at the time of publication.

Discussion

To date, the recurrent t(8;22)(p11;q11) translocation, which 
results in a BCR/FGFR1 fusion, has been reported in 
17 patients (2-17), including 16 adult patients (2-8,10-17) 
and 1 pediatric patient (9); 10 females and 7 males. Of these 
patients, 14 (82.4%) were >50 years old. Laboratory data were 
not available in 2 out of 17 cases (6,8). Of the 15 patients 
with laboratory data, 13 patients showed an increased WBC 
count (median, 5.56x1010/l; range, 1.84-19.8x1010/l), while the 
remaining 2 displayed a normal and a decreased WBC count 
of 5.1x109/l (13) and 1.5x109/l (16), respectively. Among the 
15 cases, 10 displayed a decreased Hb level (median, 108 g/l; 
range, 72-131 g/l) (4,5,9-11,13-17), and the majority of these 
cases exhibited a marginal decrease in Hb levels. While 2 out 
of the 15 patients showed increased Plt levels (9,13), decreased 
levels were observed in 4 cases (11,14-16) and the remaining 
9 displayed normal levels.

The clinical features reported in the 6 atypical CML cases 
with t(8;22) (2-4,6,7) included an older age, systemic symptoms 
(fatigue, night sweats and weight loss) and splenomegaly. In 
the present case, however, no clinical symptoms were observed 
upon physical examination and the patient had been in fair 
health. In agreement with the previously described 6 cases, the 
morphological picture of the present case was indistinguish-
able from typical CML. In the present case, and also in the 
previously reported 6 cases, no other additional chromosomal 
abnormalities were observed except for t(8;22). FCM also 
did not show any positive immunophenotype in the present 
and previous cases. These results highlight the importance of 
cytogenetic and molecular analysis in patients that present with 
features of atypical CML. Subsequently, detection of the genes 
involved in tyrosine kinase pathways may become an increas-
ingly important feature of diagnosis.

Figure 1. Bone marrow aspirate showing a chronic myelogenous leu-
kemia-like image.

Figure 2. Karyotype depicting a t(8;22) translocation, as highlighted by the 
arrows.

Figure 3. Fluorescence in situ hybridization demonstrating a split breakpoint 
cluster region(22q11) signal on chromosome 22 in 164/200 cells.
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The clinical features of the remaining 11 cases are hetero-
geneous. Among these cases, 9 exhibited a complex karyotype. 
The immunophenotypic data of 6 patients had not been 
described in the literature (2,3,6,8,9,13). A total of 10 cases 
exhibited aberrant proliferation of myeloid and B-lymphoid 
cells, and T-lymphoid cells were involved in 1 case (14). 
Additional chromosomal abnormalities may explain the 
observed heterogeneity with regard to the clinical features 
and affected lineages in these patients. These reported cases 
suggest that t(8;22) usually presents as CML-like disease, 
however, it may also present as AML, T or B lymphoblastic 
lymphoma/leukemia or a mixed phenotype acute leukemia. 
Furthermore, we hypothesize that the multiphenotypic nature 
of the disease indicates that the disease may originate from 
early progenitor cells, which retain the potential for both 
myeloid and lymphoid differentiation. Further identification 
and characterization are required to elucidate the possible 
molecular mechanisms underlying the disease.

In conclusion, the current study presented a case of a 
CML-like patient with t(8;22)(p11;q11) translocation. Detec-
tion of this translocation at diagnosis may become increasingly 
important, considering the recent promising development of 
tyrosine kinase inhibitory agents.
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