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Letters to the Editor

The first case of acute myeloid leukemia 
with solitary t(6;7)(p21.3;p22) 
passenger translocation that 
developed at relapse after allogeneic 
hematopoietic stem cell 
transplantation in a patient with a 
normal karyotype at the initial diagnosis

TO THE EDITOR: Translocations involving chromosome 7 
rarely occur in AML and to date, nine cases with t(7;21) 
(p22;q22) involving ubiquitin specific peptidase 42 (USP42) 
at 7p22 and runt-related transcription factor 1 (RUNX1) 
at 21q22 have been reported as recurrent, semi-cryptic aber-
rations in AML. AML is associated with 5q abnormalities 
and hyperploidy [1-7]. In terms of t(6;7), this abnormality 
was reported in three AML cases as a mainline abnormality 
included in complex chromosomal abnormality [8-10]. We 
report here a case of AML with a solitary t(6;7)(p21.3;p22) 
passenger translocation that developed at relapse after allo-
geneic hematopoietic stem cell transplantation (HSCT) in 
a patient with a normal karyotype at the initial diagnosis. 

A 29-year-old man was admitted to the hospital in April 
2013 due to a newly developed fever. His hemogram results 
were: WBC count, 193,460/μL; Hb, 8.5 g/dL; and PLT, 
21,000/μL. His peripheral blood smear (PBS) showed many 
leukemic blasts (93%) and bone marrow (BM) aspiration 
exhibited proliferation of leukemic blasts (91.8%) that tested 
positive for myeloperoxidase (MPO) using cytochemical 
staining. The blasts also tested positive for CD34, CD13, 
CD33, CD117, HLA-DR, MPO, and CD7 using immuno-
phenotyping. The HemaVision (DNA technology, Aarhus, 
Denmark) result was negative for all detectable fusion tran-
scripts and conventional karyotype analysis showed 46,XY 
[20]. The FMS-like tyrosine kinase 3 internal tandem dupli-
cation (FLT3-ITD) and nucleophosmin (NPM1) mutation 
results were negative, but CCAAT enhancer binding protein 
alpha (CEBPA) tested positive for a double mutation 
[c.242_245dupTGTT in TAD1 domain and c.595_610del16 

in TAD2 domain]. On the basis of these results, the patient 
was diagnosed with AML, not otherwise specified (NOS) 
and received induction chemotherapy with low dose cytar-
abine and idarubicin. After 3 months, he achieved complete 
remission and underwent allogeneic hematopoietic stem cell 
transplantation from a sibling donor. However, he developed 
chronic graft-versus-host disease (GVHD) of the liver in 
February 2014, and exacerbated hepatic GVHD in March 2015. 

In April 2015, the patient was re-admitted to hospital 
due to general weakness, and his PBS showed leukocytosis, 
thrombocytopenia (WBC count 12,550/μL; Hb, 15.5 g/dL; 
and PLT, 40,000/μL), and infiltration of leukemic blasts 
(60%). BM aspiration showed proliferation of leukemic 
blasts (80.0%) (Fig. 1A); the blasts showed identical im-
muophenotyping results (positive for CD34, CD13, CD33, 
CD1117, HLA-DR, MPO, and CD7) to those obtained at 
initial diagnosis and they also tested positive for MPO using 
a cytochemical stain (Fig. 1B). The patient’s BM biopsy 
showed normocellular marrow (cellularity of 40%) and dif-
fuse infiltration of leukemic blasts (Fig. 1C). His HemaVision 
result was also negative and the FLT3-ITD, NPM1, and 
CEBPA mutation analyses demonstrated identical results 
to those obtained at the initial diagnosis. However, his kar-
yotype result at relapse had changed to 46,XY,t(6;7) 
(p21.3;p22)[4]/46,XY[26], indicating the emergence of a soli-
tary t(6;7)(p21.3;p22) clone with a frequency of 13.3% (Fig. 
1D). The patient received induction chemotherapy with 
low dose cytarabine but he died 1 month after relapse due 
to exacerbated GVHD-induced liver failure. 

The RUNX1/USP42 rearrangement in AML was predicted 
to encode a fusion protein retaining the runt homology 
domain (RHD); this domain is responsible for DNA binding 
and heterodimerization with core-binding factor β and the 
USP42 catalytic ubiquitin carboxyl terminal hydroxylase 
domain, which may result in the impairment of USP42 
function and decreased p53 stability [11-13]. Although our 
patient also showed development of translocation involving 
a 7p22 lesion, the other breakpoint was 6p21.3 and not 
21q22, and both the clinical and cytogenetic features of 
our case were different from those in three previously re-
ported AML cases with t(6;7) [8-10]. These include occur-
rence in infants (two cases), the presence of t(6;7) as a 
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Fig. 1. Bone marrow aspiration (A, 
Wright stain, ×1,000), myeloper-
oxidase cytochemical stain (B, 
×1,000), biopsy (C, H&E stain, 
×1,000), and karyotype results 
(D) performed for our patient at 
the time of relapse. The patient’s
bone marrow aspiration shows 
infiltration of leukemic blasts using 
myeloperoxidase cytochemical stain
positivity (A and B). The biopsy 
section also shows normocellu-
larity with infiltration of leukemic 
blasts (C). His karyotype result 
obtained at relapse showed 46,XY, 
t(6;7)(p21.3;p22)[4]/46,XY[26] 
(the two breakpoint lesions are 
indicated with a black arrow), 
indicating the emergence of a 
solitary t(6;7)(p21.3;p22) passen-
ger translocation with a frequency 
of 13.3% at relapse (D).

mainline abnormality included in a complex karyotype (all 
three cases), and the absence of a breakpoint at 7p22 (two 
cases). Given that a small portion (13.3%) of analyzed cells 
showed t(6;7) and a high frequency of leukemic blasts 
(80.0%) at relapse, it is unlikely that the solitary t(6;7) 
(p21.3;p22) clone detected in our case has a pathological 
effect; it can be speculated that this would be a passenger 
translocation without gene fusions or pathobiological im-
pacts that was retained by chance during cell division and 
clonal expansion. The identical immunophenotype and mo-
lecular mutation profiles at both, initial diagnosis and relapse 
would support this speculation. 

However, we could not identify the translocated genes 
using metaphase FISH or RNA sequencing due to insufficient 
specimen quantity. Thus, we could not evaluate the genetic 
mechanism involving t(6;7) in AML, which is the main limi-
tation of our report. Further studies focused on the identi-
fication of pathobiological mechanisms involving the t(6;7) 
clone in AML are required. In addition, since there was no 
report that showed t(6;7) in AML as a solitary major clone, 
we cannot evaluate whether the presence of t(6;7) in AML 
would be incidental or pathologic from the comparative analy-
sis, and this would be an additional issue to be addressed. 

When a new translocation of small clone size is developed 
at AML relapse after allogeneic HSCT, the possibility that 
this clone originated from the normal donor (so called con-
stitutional translocation) should also be considered. However, 
a follow-up BM study of our patient after HSCT (in complete 
donor chimerism state) showed a normal karyotype, and 

this may be evidence that the minor t(6;7) clone detected 
in our case is not from the donor, but from the patient. 
Confirmation would require karyotype analysis using the 
fresh donor sample; however, we currently cannot perform 
this analysis, which is as an additional limitation of our study. 

In conclusion, we report here a case with a solitary 
t(6;7)(p21.3;p22) passenger translocation that developed at 
relapse in an AML patient with a normal karyotype at the 
initial diagnosis. Genetic association between genes located 
in 6p21.3 and 7p22 in the pathogenesis of AML needs to 
be clarified in a future study.
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Toxic megacolon and interstitial 
pneumonia caused by cytomegalovirus 
infection in a pediatric patient with 
acute lymphoblastic leukemia 
receiving chemotherapy

TO THE EDITOR: Cytomegalovirus (CMV) is a major cause 
of morbidity and mortality after transplantation. However, 
the risk of CMV infection increases with more intense treat-
ment outside transplantation settings. We describe a case 
of fatal CMV disease in a pediatric patient with standard 
risk acute lymphoblastic leukemia (ALL). She developed 
life-threatening toxic megacolon and interstitial pneumonia, 
complicated with bacterial sepsis, during induction chemo-
therapy. With a diagnosis of ganciclovir (GCV)-resistant CMV 
disease, she was successfully treated with foscarnet and has 
remained in complete remission for ＞2 years. We discuss 
the association between CMV and immune suppression, the 
clinical utility of diagnostic tools, and CMV antiviral resistance. 

Cytomegalovirus is a commonly encountered viral in-
fection following hematopoietic stem cell transplantation 
(HSCT). While CMV infection is occasionally characterized 
as asymptomatic or as a mononucleosis-like syndrome in 
immunocompetent hosts, the disease can be fatal in im-
munocompromised patients including transplant recipients. 
The disease results from a combination of altered cellular 
immunity, uncontrolled viral replication with multiorgan 
involvement, and end-organ disease secondary to direct viral 
cytopathic effects. While it rarely occurs in pediatric patients 
receiving only the chemotherapy, critically ill patients with 
a transient depression in immunity are predisposed to CMV 
reactivation [1-3]. Herein, we describe a pediatric patient 
with ALL who developed toxic megacolon and antiviral 
medication-resistant interstitial pneumonia caused by CMV 
reactivation. 

CASE
A 5-year-old girl with standard risk B-precursor ALL 

received induction chemotherapy according to established 
protocol [4]. She was considered as a rapid early responder 
with M1 marrow on day 8 of induction chemotherapy con-
sisting vincristine, dexamethasone, L-asparaginase, and in-




