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CASE REPORT

급성림프모구백혈병 소아에서 발생한 단일 염색체 이상인
5 세염색체 1예: 예후를 중심으로
조영환ㆍ전인상
가천대학교 길병원 소아청소년과

A Case of Pediatric Acute Lymphoblastic Leukemia with Trisomy 5 as
a Sole Chromosomal Anomaly: A Prognostic Significance
Young Hwan Cho and In-sang Jeon
Department of Pediatrics, Gachon University Gil Medical Center, Incheon, Korea

We present a case of Korean pediatric patient with pre-B cell type acute lymphoblastic leukemia (ALL) with trisomy 5 as a sole cytogenetic anomaly. Here, we compare and describe the present case with previous pediatric case reports and provide
a review of the literature. This case report may help elucidate the poor prognostic
impact of trisomy 5 as a sole cytogenetic anomaly in pediatric patients with ALL.
Additional studies are needed to confirm this hypothesis.
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primary chromosomal anomaly are rare, and their clin-

Introduction

ical implications in pediatric ALL are not well understood. Trisomy 5 can also be found in hyperdiploid leu-

Acute lymphoblastic leukemia (ALL) is characterized

kemia clones, albeit trisomy 5 as a sole chromosomal

by recurrent chromosomal anomalies, which are im-

anomaly is exceedingly rare in pediatric ALL. Clinically,

portant for the risk stratification of pediatric patients

it is known that ALL with trisomy 5 is associated with a

with ALL. Numerical chromosomal anomalies are fre-

poor prognosis both in high hyperdiploidy and in a sole

quently observed in patients with ALL: high hyper-

chromosomal anomaly cases [2]. Here we present a case

diploidy (51-65 chromosomes) is known to be a good

of pediatric ALL patient with trisomy 5 as a sole cytoge-

prognostic factor, whereas hypodiploidy is associated

netic anomaly and compare it to other cases in the

with a poor prognosis [1]. However, trisomies as sole or

literature.
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BM chromosome analysis using the G-banding method

Case Report

showed existence of trisomy 5 clones in leukemic cells
with a 47,XY,+5 (10)/46,XY (4) karyotype (Fig. 1). A leu-

A 16-year-old Korean boy presented with general

kemia gene screening test using multiplex RT-nested

weakness and pale appearance. His initial white blood

PCR (HemaVision, Risskov, Denmark) showed no other

9

cell count was 301.4×10 /L with 96% of blasts in periph-

molecular anomalies. The patient was categorized as

eral blood. His hemoglobin and platelet counts were 4.4 g/

high risk according to the criteria of the National Cancer

9

dL and 34×10 /L, respectively. The levels of lactate de-

Institute [3]. Conventional induction chemotherapy con-

hydrogenase and uric acid were 628 U/L and 10.0 mg/dL,

sisted of daunomycin, vincristine, PEG-asparaginase, pred-

respectively. Following bone marrow (BM) aspiration and

nisone and intrathecal cytarabine on day 0 and metho-

biopsy tests, the patient was diagnosed with pre-B cell

trexate on days 7 and 28 was performed. After 4 weeks

type ALL. A leukemia marker study showed dominant ex-

of conventional chemotherapy, 94% of BM aspirate lym-

pression of CD10 (99%) and CD20 (76%) with aberrant

phoblasts were still present. The patient received in-

expression of CD33 (61%), CD7 (41%), and CD38 (36%).

tensified chemotherapy with mitoxantrone following the

Fig. 1. Chromosome analysis results of the patient (G-banding method). The arrow indicates three copies of chromosome 5.
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regimen described by Parker et al. [4], and complete re-

characteristics of pediatric ALL patients with trisomy 5.

mission was observed. With the new regimen, all trisomy

Patients were predominantly male and had B cell type

5 clones disappeared after 3 cycles of intensified chemo-

ALL. Relapse had occurred in 4 of 9 patients at the time

therapy. The patient received an allogeneic hemato-

of follow up, and 3 of 7 patients died (Table 1) [2,5-9].

poietic stem cell transplantation (HSCT) with 6/8 match-

These data, different the normal age distribution and sex

ed umbilical cord blood. However, on day 25 of HSCT,

ratio generally observed in pediatric ALL patients. Al-

the patient suffered intracranial hemorrhage (ICH) be-

though only a few cases have been described, pediatric

fore engraftment and died.

ALL patients with trisomy 5 showed higher relapse and
mortality rates than generally observed in pediatric ALL

Discussion

patients [10].
Trisomy 5 is more frequently observed in the context

Trisomy 5 as a sole cytogenetic anomaly in pediatric

of high hyperdiploidy (51-67 chromosome) rather than

patients with ALL is rare. Only a few cases, including 10

as a sole anomaly [7]. Previous studies investigating the

pediatric patients, have been reported [2,5-9]. The

characteristics of pediatric patients with high hyper-

clinical implications of trisomy 5 still remain uncertain.

diploidy ALL revealed that patient outcome is influenced

However, although survival data are limited based on

by the coexistence of specific trisomies [11]. In partic-

previous reports, it has been suggested that ALL patients

ular, trisomy 5 was associated with a poor outcome among

with trisomy 5 have an unfavorable prognosis [2,7].

patients with high hyperdiplody [12].

Our patient also experienced conventional induction

It is still early to draw conclusions about the clinical

failure and needed an intensified chemotherapy for a

impact of trisomy 5 because of its rarity. However, this

remission. On the basis of previous cases and the present

review of the literatures and presentation of a new case

case, we elucidated some of the most common clinical

reinforces the possibility that trisomy 5 could be an in-

Table 1. Cytogenetic, clinical, and survival details of pediatric patients with ALL and trisomy 5 from the literature
Reference
No.

Age/sex

[2]

7/M

[2]

9/M

[2]

10/M

[2]

14/M

[2]

14/M

[5]

12/F

[6]
[7]
[8]
[9]
Case patient

4/M
4/F
?/F
18/M
16/M

Diagnosis
Common/
a)
pre-B ALL
Common ALL
Common/
a)
pre-B ALL
Common ALL
Common/
pre-B ALLa)
Pre-B ALL
Pre-B ALL
Common ALL
Pre-B ALL
Common ALL
Common/
a)
pre-B ALL

WBC
(×109/L)

Relapse

Karyotype

88.0

+

13.3

−

5.3

+

47,XY,+5 (9)/
46,XY (1)
47,XY,+5 (5)/
46,XY (3)
47,XY,+5 (20)

19.0

+

1.4

−

315.2

+

40.0
Unknown
Unknown
101.4
301.4

−
Unknown
Unknown
−
−

47,XY,+5 (6)/
46,XY (4)
46,X,-Y,+5 (6)/
46,XY (8)
47,XX,+5 (5)/
46,XX (19)
47,XX,+5 (16)
48,XX,+5,+21c
47,XX,+5
47,XY,+5 (20)
47,XY,+5 (10)/
46,XY (4)

Outcome
f/u loss after 1 year
from 1st relapse
Alive at 7 yearsb)
f/u loss after 1st
relapse
Died after 2nd relapse
Alive at 4 yearsb)
Died during induction
b)

Alive at 1 year
Unknown
Unknown
Alive at 26 monthsb)
Died after HSCT

a)

Common/pre-B immunophenotype, that is CD10+ or CD19+.
Survival at last follow-up.
ALL, acute lymphoblastic leukemia; f/u, follow up; 1st, first; 2nd, second.

b)
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dependent poor prognostic factor in pediatric ALL. If the
association of trisomy 5 with a poor prognosis becomes

blastic leukaemia (ALL R3): an open-label randomised trial.
Lancet 2010;376:2009-17.

clear, induction chemotherapy for pediatric ALL patients

5. Sandoval C, Mayer SP, Ozkaynak MF, Tugal O, Jayabose S.
Trisomy 5 as a sole cytogenetic abnormality in pediatric

with trisomy 5 may require an intensified regimen. To

acute lymphoblastic leukemia. Cancer Genet Cytogenet 2000;

confirm whether trisomy 5 is a poor prognostic factor of

118:69-71.
6. Sundareshan TS, Madhumathi DS, Appaji L. Trisomy 5 as the

pediatric ALL, more case reports are needed and there-

sole abnormality in a case of acute lymphoblastic leukemia.

fore the present case report is meaningful.

Med Pediatr Oncol 2003;40:188-90.
7. Lampert F, Harbott J, Ritterbach J. Chromosome aberrations
in acute leukemia in childhood: analysis of 1009 patients.
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