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Supplemental data 
 
The STAT study group (46 institutions and investigators): Akita University Hospital, Naoto 
Takahashi; Asahi Hospital, Masayuki Koizumi; Asahikawa Medical University Hospital, 
Motohiro Shindo; Chiba Aoba Municipal Hospital, Akira Yokota; Chiba Rosai Hospital, 
Kenji Kimura, Satoru Hara; Chiba University Hospital, Chiaki Nakaseko, Chikako Ohwada, 
Toru Iseki, Naomi Shimizu; Chibaken Saiseikai Narashino Hospital, Kazuhisa Fujikawa; 
Dokkyo Medical University Hospital, Kinuko Mitani, Hikaru Sasaki, Yukitsugu Nakamura, 
Yuka Nakamura; Eiju Hospital, Masao Hagihara, Morihiro Inoue; Fukushima Medical 
University Hospital, Hideki Noji, Kazuei Ogawa; Gunma Prefectural Cancer Center, 
Tadahiko Igarashi; Gunma University Hospital, Hiroshi Handa, Hirokazu Murakami; 
Hokkaido University Hospital, Takeshi Kondo, Takanori Teshima; Inoue Memorial Hospital, 
Hirotoshi Nakamura; Japanese Red Cross Narita Hospital, Hisashi Wakita, Nobuyuki 
Aotsuka, Yasuhiro Matsuura, Shinichi Masuda; Jikei University Kashiwa Hospital, Kaichi 
Nishiwaki; Jikei University The Third Hospital, Noriko Usui; Juntendo University Urayasu 
Hospital, Masaaki Noguchi, Mutsumi Wakabayashi; Kameda Medical Center, Kosei Matsue, 
Masami Takeuchi; Kurokawa Hospital, Hironao Yokomichi; Mie University Hospital, Kohshi 
Ohishi, Fumihiko Monma; National Defense Medical College Hospital, Fumihiko Kimura, 
Ken Sato, Takeshi Yamamura, Takaaki Maekawa, Shinichi Kobayashi; Nihonkai General 
Hospital, Soichi Saito; Niigata University Hospital, Masayoshi Masuko, Yasuhiko Shibasaki; 
Northern Fukushima Medical Center, Hideo Kimura; NTT Medical Center Tokyo, Kensuke 
Usuki; Odate Municipal General Hospital, Hitoshi Ogasawara; Okitama Public General 
Hospital, Shinji Sato; Omagari Kosei Medical Center, Mutsuhito Motegi, Takashi Nimura; 
Saitama Medical Center, Saitama Medical University, Michihide Tokuhira, Masahiro Kizaki; 
Sapporo City General Hospital, Satoshi Yamamoto; Sapporo Hokuyu Hospital, Kiyotoshi 
Imai; Sapporo Medical University Hospital, Tsutomu Sato; Sendai City Hospital, Joji 
Yamamoto; Sendai Medical Center, Hisayuki Yokoyama, Kuniaki Meguro; Shirakawa Kosei 
General Hospital, Masayuki Mita, Kenichi Nakamura; The Fraternity Memorial Hospital, 
Sakae Tanosaki; Tohoku University Hospital, Hideo Harigae, Noriko Fukuhara; Tokyo 
Medical and Dental University Hospital, Tetsuya Fukuda, Masahide Yamamoto, Takatoshi 
Koyama; Tokyo Medical University Hachioji Medical Center, Osamu Iwase; Tokyo 
Metropolitan Cancer and Infectious Diseases Center Komagome Hospital, Noriko Doki; 
Tokyo Women's Medical University Yachiyo Medical Center, Michihiko Masuda; Yamagata 
Prefectural Central Hospital, Eijiro Omoto; Yamagata University Hospital, Kenichi Ishizawa, 
Yuichi Kato; Yamanashi University Hospital, Keita Kirito, Toru Mitsumori; Yuri General 
Hospital, Jun Kuroki. 
  



 

 

Supplemental methods 

T/NK cell profiles and Natural killer cell activity in the treatment-free remission phase 
Immuno-phenotypic examinations were performed by flow cytometry with a FACSCalibur 
system and CellQuest software, version 3.3 (Becton Dickinson, Franklin Lakes, NJ, USA). 
All antibodies were purchased from Becton Dickinson. The subsets of lymphocytes assessed 
were as follows: CD8+ T cells (CD3+ CD8+), natural killer (NK) cells (CD3– CD56+ and 
CD16+ CD56+), T-cell large granular lymphocytes (CD57+ CD3+), and NK-cell large 
granular lymphocytes (CD57+ CD56+). NK cells were isolated by magnetic selection using 
an NK isolation kit (Miltenyi Biotec K.K., Tokyo, Japan) from the mononuclear cells of 
peripheral blood 1 month into the TFR phase. Cytolytic activity was determined by 
performing standard 4-hour 51Cr-release assays using NK-sensitive K562 cells. NK cell 
cytotoxicity testing was repeated three times, using K562 as target cells. Results were 
calculated and recorded as percentage of cells killed, as previously described (Mailliard RB, 
Son YI, Redlinger R, et al. Dendritic cells mediate NK cell help for Th1 and CTL responses: 
two-signal requirement for the induction of NK cell helper function. J Immunol. 
2003;171(5):2366–2373).  
 
Statistical analysis 

The planned sample size was calculated by estimating the minimum number of patients 
needed to reject the null hypothesis for the primary endpoint (TFR rate of ≤40% at 12 
months). If 30% of enrolled patients did not qualify for the TFR phase, a minimum 
enrollment of 96 patients was required if the true TFR rate at 12 months was ≥60%. With the 
actual enrollment of 78 patients, the power increased to 99%, with all other assumptions 
being true. 

Statistical analyses were conducted with SPSS statistical software, version 17.0 
(IBM Corp., Armonk, USA). Data were presented as number or median (range) and 
compared between groups using the chi-square test, Fisher's exact test, or the Wilcoxon test. 
The primary endpoint was presented as a percentage with 95% CI. The Kaplan-Meier method 
was used to summarize time-to-event endpoints. This analysis was also performed in patient 
subgroups according to baseline factors and clinical findings including TKI-WS and 
compared between groups using the log-rank test. Response to re-treatment after molecular 
recurrence was assessed by calculating the cumulative rates of regaining MR4.5 and the time 
at which 50% of retreated patients regained MR4.5. Analysis of baseline factors as predictors 
of TFR at 12 months was conducted via univariate or multivariate logistic regression 
analysis. Variables included age, height, body weight, comorbidity, initial platelet count, 
initial amount of peripheral blood blast cells, eosinophils or basophils, initial spleen size, 
Sokal score, Hasford score, European Treatment and Outcome Study score, prior interferon-α 
(IFN-α) treatment, imatinib duration, time-to-complete cytogenetic response by imatinib, 
time to MMR by imatinib, time to MR4.5, positivity of molecular residual disease before TFR 
phase, nilotinib total dose, nilotinib treatment duration, nilotinib dose intensity, peripheral 
blood T/NK cell counts, and NK activity. A stepwise multivariate approach was used to 
identify the most important prognostic factors with a variable retention criterion of two-sided 
P<0.05.  

The data presented herein are based on a cutoff date of 27 March 2018, at which 
time all patients who entered the TFR phase had either completed ≥36 months of TFR, 
entered the re-treatment phase, or discontinued the study. 
 



 

 

Supplemental figures 
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Supplemental Figure S1. The clinical course of four patients who discontinued treatment 

during the re-treatment phase. Y-axis indicates the percentage of BCR-ABL1IS transcripts.  

NIL, nilotinib; BID, twice daily; DAS, dasatinib; QD once per day; TFR, treatment-free 

remission; Ret, re-treatment.   
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Table S1. Patients’ background between subgroups based on prior TKI therapy (imatinib only 

and nilotinib following imatinib) before entering the STAT2 study 

SAS (n=96) Imatinib only (n=50) 
Nilotinib following 
imatinib (n=40) 

P-value 

Age (years) 55.5 (25–78) 56.0 (20–83) 0.302 
Sex (female) 16 (32.0) 16 (40.0) 0.431 
Sokal risk 
   Low 
   Intermediate 
   High 

28 (58.3) 
13 (27.1) 
  7 (14.6) 

25 (62.5) 
  5 (12.5) 
10 (25.0) 

0.169 

Prior IFN-α   7 (14.0)   8 (20.0) 0.415 
TKI treatment duration (months)   86.0 (27–126)   71.5 (20–131) 0.436 
Duration of imatinib (months)   86.0 (27–126)   62.0 (10–125) 0.037 
Duration of nilotinib (months) - 6.5 (0–34) - 
Reasons for switching to nilotinib 
   Resistant 
   Intolerant 
   Patients’ request 

- 
3 (7.5) 

  8 (20.0) 
29 (72.5) 

- 

Time to MMR (months) 14.4 (4–103)        12.0 (2–95) 0.851 
Time to MR4.5 (months) 39.0 (8–112) 59.5 (5–127) 0.023 
Data given as median (range) or n (%). SAS, safety analysis set; IFN-α, interferon-α; TKI, tyrosine 
kinase inhibitor; MMR, major molecular response; MR4.5, 4.5-log reduction of BCR-ABL1 transcripts 
by IS-PCR. 
  



 

 

Table S2. Adverse events in the STAT2 trial 

	  
Consolidation phase SAS 

 (n=96) 
TFR phase FAS 

 (n=78) 
	  All grades Grade 3/4 All grades Grade 3/4 
Hematologic 

    
Anemia 25 (26.0) 0 (0) 4 (5.1) 0 (0) 
Thrombocytopenia 3 (3.1) 0 (0) 0 (0) 0 (0) 
Neutropenia 0 (0) 0 (0) 1 (1.3) 0 (0) 
Non-Hematologic 

    
Headache 3 (3.1) 0 (0) 0 (0) 0 (0) 
Rash 21 (21.9) 1 (1.0) 4 (5.1) 0 (0) 
Nausea 6 (6.3) 0 (0) 1 (1.3) 0 (0) 
Vomiting 4 (4.2) 1 (1.0) 0 (0) 0 (0) 
Constipation 1 (1.0) 0 (0) 1 (1.3) 0 (0) 
Fatigue 19 (19.8) 1 (1.0) 4 (5.1) 0 (0) 
Myalgia 6 (6.3) 0 (0) 2 (2.6) 0 (0) 
Arthralgia 0 (0) 0 (0) 8 (10.2) 0 (0) 
Withdrawal syndrome - - 11 (14.1) 1 (1.3) 
Total bilirubin elevated 34 (35.4) 1 (1.0) 1 (1.3) 0 (0) 
AST elevated 20 (20.8) 2 (2.1) 5 (6.5) 0 (0) 
ALT elevated 27 (28.1) 2 (2.1) 6 (7.7) 0 (0) 
Total cholesterol elevated 3 (3.1) 0 (0) 2 (2.6) 0 (0) 
Lipase elevated 2 (2.1) 1 (1.0) 0 (0) 0 (0) 
Hyperglycemia 5 (5.2) 2 (2.1) 1 (1.3) 0 (0) 
Creatinine increased 6 (6.3) 0 (0) 3 (3.8) 0 (0) 
Body weight gain 3 (3.1) 0 (0) 3 (3.8) 0 (0) 
Peripheral edema 6 (6.3) 0 (0) 1 (1.3) 0 (0) 
Pleural effusion 3 (3.1) 0 (0) 0 (0) 0 (0) 
Pericardial effusion 3 (3.1) 1 (1.0) 0 (0) 0 (0) 
Hypertension 1 (1.0) 1 (1.0) 1 (1.3) 0 (0) 
Vascular adverse events  

    
Ischemic heart disease 3 (3.1) 3 (3.1) 0 (0) 0 (0) 
Cerebral infarction 3 (3.1) 0 (0) 0 (0) 0 (0) 
Peripheral arterial occlusive disease 0 (0) 0 (0) 0 (0) 0 (0) 
Total 55 (57.3) 14 (14.6) 30 (38.7) 2 (2.6) 
Data given as n (%). SAS, safety analysis set; FAS, full analysis set; AST, aspartate aminotransferase; 
ALT, alanine aminotransferase; TFR, treatment-free remission. 
 

 

 


