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 To the Editor, 

 To fi nd cancer-related genome alterations in T-cell 
large granular lymphocytic leukemia, Koskela et   al. 
[1] analyzed whole exomes of the cancer cells by 
next-generation exome sequencing. They found 
that signal transducer and activator of transcription 
3 gene ( STAT3 ) was frequently mutated in T-cell 
large granular lymphocytic leukemia (31 of 77 
patients (40%) [1]. Of note, all of the  STAT3  muta-
tions were found in exon 21, encoding the Src 
homology 2 (SH2) domain that mediates dimeriza-
tion and activation of  STAT3  protein. The recurrent 
 STAT3  mutations consisted of p.Y640F, p.D661V, 
p.D661Y and p.N647I. The mutations increased 
transcriptional activities of  STAT3 , suggesting their 
roles in the tumorigenesis [1]. 

  STAT3  is a transcription factor that is activated 
in response to a large number of cytokines and 
growth factors [2].  STAT3  transcriptional targets 
include bcl-2, mcl-1 and cyclin D1, refl ecting its 
oncogenic roles in promoting cell survival and cell 
cycle progression [1,3]. Also, activated  STAT3  main-
tains constitutive NF- κ B activity in cancers [4]. 
STAT signaling is frequently activated in a wide 
spectrum of hematologic malignancies and solid 
tumors [4]. To see whether  STAT3  exon 21 mutation 
is responsible for activated STAT signaling in com-
mon human malignancies, we analyzed the mutation 
in a large number of human tumors from various 

origins by polymerase chain reaction (PCR)-based 
single strand conformation polymorphism (SSCP) 
assay in this study. 

 For this, 2677 randomly collected tumor tissues 
from Korean patients (Table I) were used for this 
study. The hepatocellular carcinomas consisted of two 
grade I, 14 grade II and 20 grade III cancers by 
Edmondson ’ s classifi cation. All of the breast carcino-
mas were invasive ductal carcinomas [estrogen recep-
tor positive (ER � ): 66%, progesterone receptor positive 
(PR � ): 58%, ER � /PR � : 51%]. The lung carcinomas 
consisted of 81 adenocarcinomas and 75 squamous 
cell carcinomas. The colorectal carcinomas originated 
from cecum (N    �    10), ascending colon (N    �    58), trans-
verse colon (N    �    18), descending colon (N    �    20), sig-
moid colon (N    �    114) and rectum (N    �    191). The GC 
consisted of 110 diffuse-type, 95 intestinal-type and 35 
mixed-type gastric adenocarcinomas by Lauren ’ s clas-
sifi cation, and 220 advanced and 20 early gastric car-
cinomas according to the depth of invasion. The PCA 
consisted of 17 Gleason ’ s score 6, 125 score 7, 100 
score 8 and 33 score 9 cancers. The tumors did not 
include T-cell large granular lymphocytic leukemia. 
For the solid tumors, malignant cells and normal cells 
were selectively procured from hematoxylin and eosin-
stained slides by microdissection as described previ-
ously [5]. Approval for this study was obtained from 
the Catholic University of Korea, College of Medi-
cine ’ s institutional review board. Genomic DNA 

   * These two authors contributed equally to this work.
Correspondence: S. H. Lee, Department of Pathology, College of Medicine, The Catholic University of Korea, 505 Banpo-dong, Socho-gu, Seoul 137-701, 
Korea. Tel:  �    82 2 22587311. Fax:  �    82 2 22587765. E-mail: suhulee@catholic.ac.kr  

 (Received   15   August   2012  ; accepted   7   December   2012  ) 

ISSN 0284-186X print/ISSN 1651-226X online © 2013 Informa Healthcare
DOI: 10.3109/0284186X.2012.758871



1222 M. S. Kim et al. 

each from tumor cells and normal cells of the same 
patients were amplifi ed by PCR with a primer 
pair (5 ¢ -CTGTGACAGGTAAGACCCAGAT-3 ¢  and 
5 ¢ -CGACAATACTTTCCGAATGC-3 ¢ ; product size: 
184 base pairs). Radioisotope ([ 32 P]dCTP) was incor-
porated into the PCR products for detection by auto-
radiogram. Other procedures of the PCR-SSCP were 
described in our previous studies [5]. After SSCP, 
direct DNA sequencing reactions were performed in 
the cancers with the mobility shifts in the SSCP. 

 PCR and subsequent SSCP analysis identifi ed two 
tumors with aberrantly migrating bands. None of the 
corresponding normal samples from the same patients 
showed evidence of mutations by SSCP, indicating the 
mutations had risen somatically. Direct DNA sequenc-
ing analysis of the tumors with the aberrantly migrat-
ing bands led us to identify that these aberrant bands 
represented  STAT3  mutations. One of the  STAT3  
mutations [c.1967G �    A (p.G656D)] was detected 
in a peripheral T-cell lymphoma and the other 
[c.1927C �    A (p.C643K)] was detected in a rectal 
adenocarcinoma. None of these were the recurrent 
mutations identifi ed in T-cell large granular lympho-
cytic leukemia. We repeated the experiments twice in 
the two mutated cases, including tissue microdissec-
tion, PCR, SSCP and direct DNA sequencing analy-
sis to ensure the specifi city of the results, and found 
that the data were consistent. 

 One of the main concerns in cancer genetics is 
to identify whether any mutation found in a cancer 
is common in other cancer types. In this study, 

however, we could not indentify  STAT3  exon 21 
mutations that had been recurrently detected in 
T-cell large granular lymphocytic leukemia. Also, the 
incidence of  STAT3  exon 21 mutations in our study 
was very low (2/2,677), suggesting that these muta-
tions may be passenger mutations. Taken together, 
our results suggest that  STAT3  exon 21 mutation is 
rare in most human cancers and that the recurrent 
mutation may be specifi c to T-cell large granular 
lymphocytic leukemia. As activated STAT3 is con-
sidered to play a role in cancer development, the 
discovery of  STAT3  recurrent mutations in T-cell 
large granular lymphocytic leukemia offered an 
opportunity for developing therapeutic tools target-
ing human cancers. Our data, however, suggest that 
development and application of therapies targeting 
 STAT3  exon 21 mutants should be limited to T-cell 
large granular lymphocytic leukemias.    
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  Table I.  STAT3  exon 21 mutations analyzed in 2677 tumors.  

 Type of cancers 
 Number of 

tumors 

 STAT3   exon 21 

 Wild type  Mutation  Mutation (%) 

 Adulthood AML  356  356  0  0 
 Adulthood ALL  201  201  0  0 
 Childhood AML  21  21  0  0 
 Childhood ALL  191  191  0  0 
 Multiple myeloma  75  75  0  0 
 Non-Hodgkin lymphoma  118  117  1  0.8 
 Non-small cell lung cancer  156  156  0  0 
 Gastric carcinoma  240  240  0  0 
 Colorectal carcinoma  411  410  1  0.2 
 Breast carcinoma  94  94  0  0 
 Prostate carcinoma  275  275  0  0 
 Ovarian epithelial tumors  105  105  0  0 
 Ovarian stromal tumors  99  99  0  0 
 Hepatocellular carcinomas  36  36  0  0 
 Hepatoblastomas  26  26  0  0 
 Esophageal squamous cell carcinomas  67  67  0  0 
 Laryngeal squamous cell carcinomas  44  44  0  0 
 Basal cell carcinomas of skin  36  36  0  0 
 Gastrointestinal stromal tumors  22  22  0  0 
 Sarcomas  104  104  0  0 

    ALL, acute lymphoblastic leukemia; AML, acute myelogenous leukemia.   
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  To the Editor, 

 Oxaliplatin is a platinum-based antineoplastic agent 
that is widely used in chemotherapy for various can-
cer types due to effi cacy and manageable toxicity pro-
fi les. Side effects of oxaliplatin are now well-described, 
including hypersensitivity reaction, neutropenia, and 
peripheral neuropathy. To date, a possible association 
between Torsades de Pointes (TdP) with oxaliplatin 
has never previously been described though one case 
report linked a long QT syndrome (LQTS) and oxali-
platin. We present a case of oxaliplatin-induced TdP 
and LQTS in a gastric cancer patient. TdP is a spe-
cifi c, rare form of polymorphic ventricular tachycar-
dia (VT) that exhibits distinct characteristics on 
electrocardiogram. Patients with TdP may present 
with syncope or even sudden cardiac death. This case 
highlights that TdP and LQTS in gastric cancer 
patient fully recovered and showed normalized QT 
interval after discontinuation of oxaliplatin. Patients 
with cancer are at increased risk of LQTS because of 
the high prevalence of predisposing risk factors such 
as electrolyte abnormalities, poor oral intake, and 
concomitant medications, therefore the use of oxali-
platin needs to be properly evaluated in each patient 
to reduce the risk of LQTS and TdP.   

 Case report 

 A 72-year-old male patient with gastric cancer devel-
oped polymorphic VT named TdP and LQTS after 
administration of oxaliplatin-containing chemother-

apy. He experienced recurrent episodes of syncope 
after two cycles of combination chemotherapy with 
oxaliplatin and 5-fl uorouracil (5-FU). Chemotherapy 
regimen was modifi ed FOLFOX consisting of oxalip-
latin 85 mg/m 2  iv day 1, 5-FU 400 mg/m 2  iv bolus 
day 1, 5-FU 1500 mg/m 2  22 h continuous infusion 
day 1, 2, Leucovorin (folinic acid) 75 mg/m 2  22 h 
continuous infusion day 1, 2, every two weeks. Before 
chemotherapy, the QT interval corrected for heart 
rate using Bazett formula was 467 ms, which was 
slightly increased, but it was in borderline range 
(430 – 470 ms) [1]. There was no immediate complica-
tion during infusion of chemotherapy. He visited the 
outpatient clinic seven days after discharge with a chief 
complaint of recurrent episodes of syncope. The dura-
tion of syncope was about 10 s and the frequency was 
two or three times a day. The associated symptoms 
with syncope were urinary incontinence and sweating. 
There was neither headache nor focal neurologic def-
icit at any time. He was immediately admitted to the 
cardiac intensive care unit for evaluation and manage-
ment of syncope. Twenty-four hour ECG and blood 
pressure monitoring was started promptly. On admis-
sion, his ECG showed QT prolongation and 2:1 atrio-
ventricular block with a heart rate of 48/min; the QTc 
interval was 680 ms (Figure 1), which was markedly 
increased compared to that before chemotherapy 
(QTc: 467ms). He developed three episodes of 
syncope during the initial 24 h. While the patient 
was experiencing syncope, TdP was noted on the 
ECG monitoring (Figure 2). It lasted for 15 s, and 


