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Leukemia with Acquired Ring Chromosome 7:  

A Rare Case Report
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ABSTRACT
Background: Down syndromae (DS) has been recognized as one of the most important leukemia-predisposing syndromes 

especially acute myeloid leukemias (AML). Patients with DS-AML have unique clinical features and significant differences in 
treatment response and toxicity profiles compared to AML patients without DS. 

Objective: We present a rare case of a DS child with co-occurrence of a rare form of AML i.e. acute erythroid leukemia 
(AEL) and acquired ring chromosome 7. 

Method: A case report. 
Conclusion: Despite the presence of ring chromosome in leukemias is associated with poor prognosis, this case had a good out-

come and is still alive 48 months after diagnosis. She achieved complete remission after completion of intensive chemotherapy. 
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INTRODUCTION

With approximately 10-20 fold higher predisposition to acute leuke-
mias, Down syndrome (DS) has been recognized as one of the most 
important leukemia-predisposing syndromes1). Patients with DS-AML 
have unique clinical features and significant differences in treatment 
response and toxicity profiles compared to AML patients without DS. 
Here, we describe one rare case of acute erythroid leukemia (AEL) in a 
DS child who showed an abnormal female karyotype involving a ring 
chromosome 7 and trisomy 21 and also superior response to treatment.

CASE  REPORT

A 3-year-old DS girl was referred to the cytogenetic lab of Human 
Genome Center, Universiti Sains Malaysia for cytogenetic analysis. She 
presented with hepatosplenomegaly, pallor, low appetite and fatiguabili-
ty but no recurrent fever nor bleeding tendency. She was the seventh 
child of healthy unrelated parents, both 45 years old at the time of birth 
of the child. Her hematological parameters revealed low hemoglobin 
level (4.1 g/dl), low platelet count (49 x 109/l), with 25% blasts in differ-
ential count. The bone marrow biopsy demonstrated heterogenous popu-
lation of cells, predominantly with pronormoblasts. The blasts expressed 
surface markers CD13, CD34, CD71, CD117, CD235a, CD4 and CD7 
(heterogenous) and negative for cyMPO, nTDT, monocytic marker, B 
and T cell markers. The picture was consistent with AEL. Bone marrow 
chromosome analysis revealed an abnormal female mosaic karyotype 
showing 47, XX, r(7)(p22q36), + 21c[10] /47, XX, + 21c[10] pattern. 
(Figure 1). In 50% of the cells, there was a ring chromosome derived 

from chromosome 7 and also constitutional trisomy 21 whereas the 
remaining 50% of the cells showed constitutional trisomy 21 only. She 
completed four courses of intensive chemotherapy with ADE regimen 
(cytarabine (Ara-C), daunorubicin, and etoposide). Bone marrow biopsy 
performed after completion of chemotherapy regime demonstrated com-
plete remission morphologically with presence of less than 5% blasts.

DISCUSSION

AEL is rarely reported in children, majority being in adults2). This is 
the first report of AEL in a DS child. WHO has classified AEL into two 
subtypes: M6a- erythroleukemia (erythroid/myeloid) and M6b-(pure 
erythroid leukemia). The two subgroups (AML-M6a,M6b) differ clini-
cally with M6b having a worse prognosis. AML-M6a is also heteroge-
nous and has different prognosis depending on the cytogenetic results. 
The prognosis has been reported to be poorer for those with unfavorable 
and complex karyotypes3).

Presence of ring chromosome in hematological malignancies is also 
very rare and accounts for only 2% of AML4). Ring chromosome forma-
tion may occur through breaks in the chromosome arms and fusion of 
the proximal broken ends, leading to the loss of distal material. 
Furthermore, rings may be formed by telomere dysfunction that triggers 
fusion of the reactive chromosome ends without a major loss of genetic 
material5). The most common r(7) breakpoints reported were r(7)
(p22q22) and r(7)(p11q11), occurring in 20% and 13% respectively of 
the cases that specified breakpoints6). However, ring chromosome 7 with 
breakpoint at r(7)(p22q36) has not been previously reported in DS-AEL. 

Depending on the nature of acquired chromosomal abnormality, the 
treatment outcome and event-free survival in DS-AML children varies. 
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Presence of ring chromosome in leukemias is usually associated with 
poor prognosis because it often occurs in the context of highly complex 
aberrant karyotypes7). Nevertheless, the present case showed a good out-
come and is still alive 48 months after diagnosis. She achieved complete 
remission after completion of intensive chemotherapy. 

In addition to genetic instability induced by trisomy 21 on hemato-
poiesis, other genetic events also impact on development of leukemias 
in DS children. Several studies have attempted to define candidate 
genes including genes on chromosome 21 as potential effectors of leu-
kemogenesis in DS. Not only mutations in key candidate genes on chro-
mosome 21 (ERG, ETS2, RUNX1, GABPα, BACH1, CXADR and 
DYRK1A), cooperating mutations in other candidate driver genes not 
encoded by chromosome 21 (JAK2, JAK3, MYCN, MYC, TP53, FLT3, 

GATA1, PTPN11, NRAS, PRAME, EZH2, and PSTPIP2) have also 
been implicated to fuel leukemogenesis in DS children8). MicroRNAs 
encoded by chromosome 21 especially miR-125b-2 has also been docu-
mented to play a role in leukemogenesis9). However the exact genes and 
mechanisms involved in leukemogenesis still remain elusive. 

CONCLUSION

Chromosomal alterations beyond trisomy 21 have sporadically been 
described in limited individual reports of AEL10) but not ring chromo-
some 7. The present case is reported because the co-occurrence of AEL 
and ring chromosome 7 are extremely rare entities in DS children. 
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Figure 1(a). Karyotype showing 47, XX, r(7)(p22q36), +21c

Figure 1(b). Karyotype showing 47,XX,+21c

Figure 1. Abnormal mosaic female karyotype showing 47,XX,r(7)
(p22q36),+21c[10] /47,XX,+21c[10] pattern with a ring 
chromosome 7 as acquired structural aberration and 
trisomy 21 as constitutional aneuploidy in the 50% of 
cells whereas remaining 50% of cells showed 47 chro-
mosomes with only constitutional trisomy 21. 


