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1Department of Leukemia, The University of Texas MD Anderson Cancer Center, Houston, TX
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Abstract

Background—Tyrosine kinase inhibitors (TKI) significantly improve survival in patients with
chronic myeloid leukemia in chronic phase (CML-CP). Conditional probability provides survival
information in patients who have already survived for a specific period of time after treatment.

Methods—Cumulative response and survival data in six consecutive front-line TKI clinical trials
were analyzed. Conditional probability was calculated for failure-free (FFS), transformation-free
(TFS), event-free (EFS), and overall survival (OS) according to depth of response within 1 year of
start of TKI, including: complete cytogenetic response (CCyR), major molecular response,
molecular response with 4 or 4.5-log reduction (MR4 and MR4.5).

Results—A total of 483 patients with a median follow-up of 99.4 months from start of TKI were
analyzed. Conditional probabilities of FFS, TFS, EFS, and OS for one additional year for patients
alive after 12 months of therapy ranged from 92.0% to 99.1%, 98.5% to 100%, 96.2% to 99.6%,
and 96.8% to 99.7%, respectively. Conditional FFS for one additional year did not improve with
deeper response each year. Conditional probabilities of TFS, EFS and OS for one additional year
maintained more than 95% during the period.

Conclusion—In the era of TKIs, patients with CML-CP who survived for certain years
maintained excellent clinical outcomes in each age group.
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INTRODUCTION

Tyrosine kinase inhibitors (TKIs) improve the survival in patients with chronic phase
chronic myeloid leukemia (CML-CP),2~7 such that their survival is nearly identical to that of
the general population.” A common clinical scenario is for a patient who has survived for a
certain period of time with a given response to TKI to try to understand their prognosis with
continued therapy. Literature has documented the long-term probability of survival
endpoints from start of therapy. However, once a patient has initiated therapy and achieved a
given response, their survival is modulated by the time they have already been on therapy
and the response they have achieved. These long-term survival endpoint probabilities after
specific time periods and how this is modulated by the response status at that time has been
seldom addressed in the literature.8: @ Conditional survival probability represents the
probability of being alive as a function of the time already lived. The effect of the response
achieved can be incorporated into the evaluation of these probabilities providing relevant
information of the expectations based on outcome already achieved.10 In this analysis we
aimed to analyze the conditional survival probabilities of failure-free (FFS), transformation-
free (TFS), event-free (EFS), and overall survival (OS) in patients with CML-CP receiving
front-line TKI therapy and as a function of the depth of response at different time points.

METHODS

Patients with newly diagnosed CML-CP who enrolled in six consecutive or parallel
prospective clinical trials of imatinib (starting dose 400 mg or 800 mg daily, with or without
pegylated interferon), nilotinib (400 mg twice daily) or dasatinib (50 mg twice daily, or 100
mg daily) at a single institution were analyzed.#-6: 1112 These trials were registered at
www.clinicaltrial.gov (NCT00038649, NCT00048672, NCT00333840, NCT00050531,
NCT00254423, and NCT00129740). All protocols were approved by the institutional review
board and informed consent was obtained in accordance with the Declaration of Helsinki.
The inclusion criteria were similar for all trials including age =15 years, adequate organ
function, and Eastern Cooperative Oncology Group performance status 0-2. The following
response categories were analyzed using standard definitions 13: complete cytogenetic
response (CCyR); major molecular response (MMR); and molecular response with 4- and
4.5-log (international scale) reduction (MR4 and MR4.5).

OS was dated from the start of therapy until death from any cause at any time. EFS was
calculated from the start of therapy to loss of complete hematologic response, loss of major
cytogenetic response, transformation to accelerated (AP) or blast phase (BP), or death from
any cause during study therapy. TFS was calculated from the start of therapy to
transformation to AP or BP, or death during study therapy. FFS was calculated from the start
of TKI to an event (as defined above), discontinuation of therapy for any reason, or death.
Patients who were alive at the end of the study period were censored at the date of last
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follow-up. Survival status of patients who lost to follow-up was monitored with telephone,
letter, or the social security death index.

The probability of survival by response was estimated by the Kaplan-Meier method.14
Conditional survival was calculated as the probability of surviving an additional y years,
given that the patients has already survived x years.1> Landmark analysis was performed to
calculate conditional survival for each additional year. P values were two-tailed and P
values of less than 0.05 were considered statistically significant. Cox proportional hazard
model with a time-dependent variable was performed for univariate and multivariate
analysis.16 Variables with a P value <0.10 were included in a multivariate analysis. All
statistical analyses were performed using SPSS version 22.0 (SPSS Inc., Chicago, IL).

From May 2000 to January 2012, 483 patients with CML-CP were enrolled in the clinical
trials analyzed (70 patients, imatinib 400mg/day; 43, imatinib 800mg/day; 158, imatinib
800mg/day + pegylated interferon; 105, nilotinib; 107, dasatinib).# ¢ 11. 12 The median age
at diagnosis was 48.3 years (range; 15.1-84.8). (Table 1) The overall median follow-up was
99.4 months. Median follow-up was significantly longer for patients with imatinib (126.3
months), compared to patients with nilotinib (47.8 months) or dasatinib (50.4 months)
(P<0.001). Within 1 year of start of therapy 425 (88%) patients achieved CCyR, 349 (72%)
MMR, 202 (42%) MR4, and 162 (34%) MR4.5. FFS, TFS, EFS, and OS by response within
1 year are presented in figure 1. Overall, 16 patients (3%) lost to follow-up; 13 patients,
imatinib; 2, dasatinib; and 1, nilotinib. Fifty-three patients (11%) died in our study: 12
(23%) died of progressive disease; 5 (9%), complications of stem cell transplantation; 9
(17%), secondary malignancy; 9 (17%), cardiovascular events; 2 (4%), sepsis; 2 (4%),
dementia; 2 (4%), surgical complications; 2 (4%), car accident; 1 (2%), gastrointestinal
bleeding; 1 (2%), hepatitis C cirrhosis; 1 (2%), Parkinson disease; 1 (2%), suicide; 1 (2%),
bowel obstruction; and 5 (9%), unknown.

Conditional Survival

Conditional probability of FFS for one additional year for all patients (i.e., regardless of
response beyond CCyR) ranged from 92% to 99% (table 2). The conditional probability of
living free from failure one additional year after having lived any number of years from the
start of therapy did not improve for patients who had survived for up to 9 years from
diagnosis. For example, after 4 years of therapy, the conditional FFS for one additional year
was 94.4%, 94.3%, 93.8%, 93.8%, and 92.9% for all patients, or those who had achieved
CCyR, MMR, MR4, or MR4.5, respectively. Similarly, at 8 years from the start, the
conditional FFS for one additional year was 95.5%, 95.3%, 94.5%, 92.5%, and 89.6%,
respectively.

The conditional TFS for one additional year ranged was stable at approximately 99% (table
3). There was a trend of improvement, albeit modest, with deeper response such that for the
overall population, those alive and on therapy at 12 months had a TFS conditional
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probability at 24 months of 98.7%; the conditional probability was 99.2% for those with
CCyR, 99.3% if they had achieved MMR; 100% if MR4; and 100% if MR4.5.

The 10-year projected probability of EFS for those alive and free from events at 12 months
was 95%. Their conditional EFS for one additional year ranged from 97% to 100%
(supplemental table 1) and improved minimally with deeper response. The projected
probability at 24 months was 96.9% for all patients and improved to 97.9% for those in
CCyR at 12 month; 98.7% for patients in MMR; 100% if MR4; and 100% in MR4.5.

Conditional OS for one additional year ranged from 97% to 100% regardless of response
and time on therapy (table 4). Overall, all conditional probabilities of FFS, TFS, EFS, OS
for one additional year was constant over 95% regardless of depth of response beyond
CCyR (figure 2).

Multivariate Analysis

We then performed a multivariate Cox proportional hazard analysis to investigate adverse
prognostic factors for clinical outcome. This analysis demonstrated best cumulative response
status at any time as a prognostic factor for FFS, TFS, EFS, and OS, and older age and
presence of clonal evolution at diagnosis as adverse factors for OS (supplementary table 2).
The lack of CCyR had the highest hazard ratio for all survival endpoints except for OS
where it was equal to that for MMR (CCyR HR 6.250; MMR HR 6.579).

DISCUSSION

To our knowledge, this is the first report of conditional survival of FFS, TFS, EFS and OS
with long-term follow-up in patients with newly diagnosed CML-CP receiving TKI as initial
therapy. Our data suggests that in patients with CML-CP the conditional survival
probabilities of FFS, TFS, EFS, and OS for each additional year up to 9 years are
approaching 100%. There is small constant decrement of conditional FFS regardless of
response status and duration of TKI. This is expected as FFS has the most inclusive
definition for what is considered failure, including conditions that are not directly affected
by the efficacy of TKI including toxicity or lack of availability because of insurance. Other
long-term endpoints almost exclusively reflect the efficacy of TKI which is known to be
excellent.}” Only deaths during therapy (for EFS or TFS) that may be unrelated to CML
would be measured by such endpoints but these are known to represent a minority of events.
Thus, the relatively stable EFS with worsening FFS over the years indicates a somewhat
constant rate of discontinuation of TKI over time. Still, with a median follow-up of 99.4
months, this cumulative incidence of TKI discontinuation apparently did not affect OS.
After failure to frontline TKI, salvage therapy with other TKIs are frequently effective
contributing to a stable OS. Patients without a deep response to therapy may have an inferior
EFS but the effect on OS may not be seen for many years. It might be possible that longer
follow-up demonstrates worsening OS due to the eventual occurrence of events with more
direct impact on survival such as transformation to blast phase.

Conditional TFS for one additional year was consistently nearly 100%. This finding
suggests patients who can tolerate the front-line TKI without evidence of losing response or
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progression at 12 months or later are not likely to progress with an incidence of progression
<1% for each subsequent year. Multivariate Cox proportional hazards with a time dependent
variable showed the presence of CCyR within one year affected TFS the most. Of 425
patients who achieved CCyR within 1 year 11 patients (3%) progressed to advanced phase;
7 patients, on imatinib (3%); 2, on nilotinib (2%); and 2, on dasatinib (2%).

Overall, conditional OS for one additional year ranged from 97% to 100%. As expected,
older age at diagnosis was associated with shorter OS (supplemental table 1). We recently
reported survival in patients with newly diagnosed CML-CP with access to TKI was similar
to that of general population.” The decrement of survival in older patients was associated
with other medical conditions such as cardiovascular disease and secondary malignancy,
particularly among patients that had achieved at least a CCyR within 1 year of TKI.
Conditional survival of general population for one additional year was 99.9256% at age of
20, 99.8971% at age of 30, 99.7337% at 40, 99.5823% at 50, 99.1233% at 60, 98.0452% at
70, and 94.0854% at 80, respectively.1®

There are limitations in our study. First, no patients >85 were enrolled. However, patients
>85 are likely to have other medical comorbidities which might obscure the true conditional
clinical outcomes related to CML-CP. Second, the follow-up of second generation TKIs was
significantly shorter than that of imatinib. Conditional survival after five years of treatment
might significantly improve with wide availability of nilotinib and dasatinib. Third, longer
follow-up is needed to see the stability of survival as there is a small but consistent
decrement of FFS each year. Finally, there might be additional benefits of achievement of
deeper responses that are not measurable by tis analysis, notably the possibility of elective
treatment discontinuation.

In conclusion, patients with CML-CP who survived for certain years maintained excellent
clinical outcomes in the era of TKI. However, over time patients may discontinue therapy
for a variety of reasons which over time may affect overall survival. Importantly, this
excellent expected conditional long-term outcomes reflect close continued monitoring of
patients for CML and other co-morbidities and adverse events associated with TKI use such
as is performed in clinical trials. It cannot be assumed that this can be extrapolated to
circumstances in which patients are less stringently managed.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

The authors would like to acknowledge Osamu Miura at Tokyo Medical and Dental University for useful feedback.

Funding: This study was partly supported by the MD Anderson Cancer Center support grant CA016672 and the
National Cancer Institute (award number P01 CA049639).

Cancer. Author manuscript; available in PMC 2017 January 15.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sasaki et al. Page 6

References

1. Kantarjian HM, Shah NP, Cortes JE, et al. Dasatinib or imatinib in newly diagnosed chronic-phase
chronic myeloid leukemia: 2-year follow-up from a randomized phase 3 trial (DASISION). Blood.
2012; 119:1123-1129. [PubMed: 22160483]

2. Kantarjian H, Pasquini R, Levy V, et al. Dasatinib or high-dose imatinib for chronic-phase chronic
myeloid leukemia resistant to imatinib at a dose of 400 to 600 milligrams daily: two-year follow-up
of a randomized phase 2 study (START-R). Cancer. 2009; 115:4136-4147. [PubMed: 19536906]

3. Kantarjian H, Shah NP, Hochhaus A, et al. Dasatinib versus imatinib in newly diagnosed chronic-
phase chronic myeloid leukemia. N Engl J Med. 2010; 362:2260-2270. [PubMed: 20525995]

4. Cortes JE, Jones D, O’Brien S, et al. Results of dasatinib therapy in patients with early chronic-
phase chronic myeloid leukemia. J Clin Oncol. 2010; 28:398-404. [PubMed: 20008620]

5. Kantarjian HM, Giles FJ, Bhalla KN, et al. Nilotinib is effective in patients with chronic myeloid
leukemia in chronic phase after imatinib resistance or intolerance: 24-month follow-up results.
Blood. 2011; 117:1141-1145. [PubMed: 21098399]

6. Jain P, Kantarjian H, Alattar ML, et al. Long-term molecular and cytogenetic response and survival
outcomes with imatinib 400 mg, imatinib 800 mg, dasatinib, and nilotinib in patients with chronic-
phase chronic myeloid leukaemia: retrospective analysis of patient data from five clinical trials. The
Lancet Haematology. 2015; 2:118-e128. [PubMed: 26687797]

7. Sasaki K, Strom SS, O’Brien S, et al. Relative survival in patients with chronic-phase chronic
myeloid leukaemia in the tyrosine-kinase inhibitorera: analysis of patient data from six prospective
clinical trials. The Lancet Haematology. 2:e186—193. [PubMed: 26688093]

8. Quintas-Cardama A, Choi S, Kantarjian H, Jabbour E, Huang X, Cortes J. Predicting outcomes in
patients with chronic myeloid leukemia at any time during tyrosine kinase inhibitor therapy. Clin
Lymphoma Myeloma Leuk. 2014; 14:327-334.e328. [PubMed: 24594142]

9. Brenner H, Gondos A, Pulte D. Recent trends in long-term survival of patients with chronic
myelocytic leukemia: disclosing the impact of advances in therapy on the population level.
Haematologica. 2008; 93:1544-1549. [PubMed: 18641022]

10. Janssen-Heijnen ML, Gondos A, Bray F, et al. Clinical relevance of conditional survival of cancer
patients in europe: age-specific analyses of 13 cancers. J Clin Oncol. 2010; 28:2520-2528.
[PubMed: 20406936]

11. Cortes JE, Jones D, O’Brien S, et al. Nilotinib as front-line treatment for patients with chronic
myeloid leukemia in early chronic phase. J Clin Oncol. 2010; 28:392-397. [PubMed: 20008621]

12. Quintas-Cardama A, Kantarjian H, Jones D, et al. Delayed achievement of cytogenetic and
molecular response is associated with increased risk of progression among patients with chronic
myeloid leukemia in early chronic phase receiving high-dose or standard-dose imatinib therapy.
Blood. 2009; 113:6315-6321. [PubMed: 19369233]

13. Baccarani M, Deininger MW, Rosti G, et al. European LeukemiaNet recommendations for the
management of chronic myeloid leukemia: 2013. Blood. 2013; 122:872-884. [PubMed:
23803709]

14. Kaplan E, M P. Nonparanietric estimation from incomplete observations. J Amer Statist Assn.
1958; 53:457-481.

15. Skuladottir H, Olsen JH. Conditional Survival of Patients With the Four Major Histologic
Subgroups of Lung Cancer in Denmark. Journal of Clinical Oncology. 2003; 21:3035-3040.
[PubMed: 12915592]

16. Cox, DR.; Oakes, D. Analysis of Survival Data. London: Chapman & Hall; 1984.

17. Kantarjian HM, Cortes J, Guilhot F, Hochhaus A, Baccarani M, Lokey L. Diagnosis and
management of chronic myeloid leukemia. Cancer. 2007; 109:1365-1375. [PubMed: 17326047]

18. Arias E. United States life tables, 2010. Natl Vital Stat Rep. 2014; 63:1-63. [PubMed: 25383611]

Cancer. Author manuscript; available in PMC 2017 January 15.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Sasaki et al.

1A)

Failure-free Survival

10)

Event-free Survival

0.47

0.0

Events L.

Group N

-_ All 483 181 -
— CCyR 425 133
~ MMR 349 99
= MR4 202 58
MR4.5 162 50

0.21

0.01

Events

Group N

-_ All 483 75
— CCyR 425 49
MMR 349 35
— MR4 202 16
MR4.5 162 13

T T T T

0 24 48 72 96 120 144

Months

Figure 1.

)

—
o)

Transformation-free Survival

Overall Survival

Page 7
1.07 "\u“mu:-—w;__,_ i
W‘_—_‘_—;

0.8
0.67
0.4 Group N Events

- All 483 34
0p] — COR 42 24
' MMR 349 20

- MR4 202 10
0.0 MR4.5 162 8

0 24 48 72 96 120 144

Months

107 "™
0.8
0.67
0.4 Group N Events

-_ All 483 56
0.2 — CCyR 425 36
’ - MMR 349 23

- MR4 202 15
0.0 MR4.5 162 12

T T T T T

0 24 48 72 96 120 144

Months

Clinical outcomes by response within 1 year*: 1A) failure-free survival, 1B) transformation-
free survival, 1C) event-free survival, 1D) overall survival
*: CCyR includes CCyR or better; MMR includes MMR or better; MR4.5 includes MR4.5

or better.

Abbreviations: CCyR, complete cytogenetic response; MMR, major molecular response;
MR4, molecular response with 4 log reduction by international scale; MR4.5, molecular

response with 4.5 log reduction by international scale.

Cancer. Author manuscript; available in PMC 2017 January 15.




1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Sasaki et al.

2A)

Failure-free Survival

20)

Event-free Survival

o
o

o
)

o
B

o
%]

0.8

0.6

0.4

$ ¢ 0 s s & = 3
- L ]
+ All
1 : = A CCyR
| ] 8
095 * % § 8! s
* L ]
0.3 . MR4
L
0.85 ® MR4.5
0 24 48 72 96 120
0 12 24 36 48 60 72 84 96 108 120
Months
$ 3 2 8 4 v & % g
+ All
1 e e 2 . g 4 CORR
(88 ¢ & *8
0.95 . B P
0.2 + MR4
0.85 ® MR4.5
0 24 48 72 96 120
0 12 24 36 48 60 72 84 96 108 120
Months
Figure 2.

Page 8
2B)

1 w & ]
= | L] | 8 ] # ]
2
208
S
v
@ * Al
w 0.6
= 1333“; Rx® A CCyR
5 0.95 e
= 0.4 . MMR
£ - 03 MR4
~2 0.85 ® MR4.5
c 0 24 48 72 96 120
® o0
=

0 12 24 36 48 60 72 84 96 108 120

Months
2D)

1n L ] ] ™ L 2 ™ o #
- 0.8
m
= All

L

£ 06
o 1l‘1:.“o'* A COYR
EOA 0.95 MMR
8 0.9 MR4

0.2 0.85

: o MR4S
0 24 48 72 96 120
0
0 12 24 36 48 60 72 B84 96 108 120

Months

Conditional probabilities for one additional year by response within 1 year*: 2A) failure-free
survival, 2B) transformation-free survival, 2C) event-free survival, 2D) overall survival
*: CCyR includes CCyR or better; MMR includes MMR or better; MR4.5 includes MR4.5

or better.

Abbreviations: CCyR, complete cytogenetic response; MMR, major molecular response;
MR4, molecular response with 4 log reduction by international scale; MR4.5, molecular
response with 4.5 log reduction by international scale.

Cancer. Author manuscript; available in PMC 2017 January 15.



Page 9

‘|EAIAINS |[BJ3AO0 ‘SO ‘9[e3S [euolieulaiul Ag uononpal Bo| G yum asuodsal Jejnasjow
‘G'yHIN ‘91eds [euoneuIRul AQ Uononpal Bo| ¢ Yim asuodsal Jejnasjow ‘FHIAl ‘asuodsal Jejnasjow Jofew “HIAIA ‘asuodsas 9118usho1ko 8181dwiod *YADD LIONGIYUL BSBUI BUISOIAY ‘IH L SUOHBRIABIGGY

*131190 IO Gy N S3PN|OUL G'FHIA H18118q 10 FHIA SapNjaUl FHIA “18118q 10 HIAIA SapNjaul YN 1am1ag 10 YADD sapnjaul ¥ADD :
X

Sasaki et al.

Author Manuscript

(oo1) 291 (26) 961 (98) 662 (22) 9ze (69) zee LS TN
(001) 291 (00T) 202 (68) 0TE (08) TYE (22) sve TN
(00T1) 291 (00T) 202 (00T) 6Y7€ (88) 5. (08) L8¢ LNN
(00T) 291 (o0T) 202 (oo1) 6Y€ (o0T) S2v (16) L8V e/l
(%) "ON ‘asuodsal anlre|nwNd 1599
(eez-0) 59z (eez-0) 592 (226-0) 0°sT (226-0) 092 (226-0) 092 (ebuey) ueipaw Juaweas 03 sisoubelp woly skeq
96 @zt (YA s (9) 61 (I (%) "ON ‘sisouelp Je UonN|oAS [eUOID
(¥e) 8¢ (€2) v (€2) 6L (€2) 66 (z2) Lot qiuneseq
(L2) ev (€2) 9y (s2) 98 (€2) 16 (z2) sot qIunojIN
(05) 18 (¥s) 01T (es) 81 (¥5) 62T (99) TL2 quuryew|
(%) "ON 'IML [emnul
) L (96 ()R (9) ez (D) ee ubIH
(62) Ly (L2) vs (¥2) €8 (¥2) €01 (v2) 911 alelpawiaul
(29) 8ot (69) 6ET (02) sve (02) 662 (69) g€ Mo
(%) "ON ‘2109S XSl [e40S
(5Lv1-08) 106 | (SL¥1-0'8) G20T | (SLv1-0€) ¥'86 | (E'vST-0€) €66 | (E¥ST-8T) 1’66 (ebBues) sypuow ‘dn-mojjo} UBIPSIN
(8'v8-g'81) L'6v | (8'v8-T'ST) 86y | (8Y¥8-T'ST) 06y | (8%8-T'ST) T'6Y | (8'¥8-T'ST) €'8Y (obBues) A ‘abe uerpain
[cot=u] SYHW | [coe=u] ydW | [ere=ul MWW | [Ser=u] ¥ADD [esy=u] v
SolIs1I9)1oRIRYD JUBITed
T 8lqel

Author Manuscript

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2017 January 15.



Page 10

Sasaki et al.

asuodsal Agq Adesayy Jo teak 15114 ay) BulAIAIns Ja)e sieak 6 01 dn JeaA [euonippe yaes 10) [eAIAINS 931)-a4NnjIe) Jeak-auo [rUOnNIpuo)

Author Manuscript

v'zeL | ¢oL | Los | 858 | €68 | €06 | 296 | - - A7 0.8 9€
00L | reL | o8L | oes | €98 | e8| TE6 | 296 | - 82 6'68 e
299 | L69 | 8€L | g8L | 918 | 928 | 088 | 5T6 | 96 2€ 1'G6 1
SUIUOW ZT UIYHM HINIA
866 | - - - - - - - - 80T G€9 80T
v'16 | €s6 | - - - - - - - vt 9'99 9%
T98 | 868 | Tv6 | - - - - - - 191 L0L 8
018 | av8 | 988 | o6 | - - - - - z67 zsL 2L
z08 | Leg | 8.8 | ces | 166 | - - - - 2z 6'GL 09
LGL | o6 | 8es | 68| se6|eve| - - - 652 508 8y
vzL | 96L | e6L | Tv8 | G568 | €06 | L6 | - - 162 T8 9€
€69 | €2, | 8s. | 08 | 968 | 98 | 9T6 | 256 | - vee 6.8 e
969 | v'89 | 212 | z9L | 018 | L18 | 998 | 506 | 9v6 8¢ 6'26 4
stpuow ZT uiynm ¥A9D
096 | - - - - - - - - 11 V1S 80T
916 | 966 | - - - - - - - 9T 7°09 9%
6G8 | 568 | L€6 | - - - - - - L1 179 8
608 | €v8 | €88 | ¢ve | - - - - - 96T 7'89 2L
108 | ge8 | g8 | €e6 | 166 | - - - - L2z 189 09
LGL | 88L | 9es | 188 | 9e6 | vve | - - - €92 8L 8y
GeL | gaL | tes | vv8 | 968 | 506 | 866 | - - €62 0'9L 9
v'69 | €2 | 26. | 808 | g8 | 998 | 216 | 256 | - 6E€ 6L e
8€9 | G99 | 269 | ev. | 68L | L6L | v¥8 | T88 | 0'Z6 007 €98 4
1\
% | % | | % | % | % | % | % | % N % (yuow) swi L
oct | 80T | 96 | ¥8 | ¢z | 09 | 87 | 9¢ | v | >sidreiened | sorwns3 eAAINS

(Syruow) ‘uiod dwi 1 Aq [eAIAING JO A1jIqeqo id feuonipuoD

Author Manuscript

¢ ?olgel

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2017 January 15.



Page 11

Sasaki et al.

Author Manuscript

P10SUa2 J0U pUB BAI[R [|11S Jaguinu sayeslpu|
¥

ewe| - | - | - |- -|-1-1- 6€ ¥'T9 80T
eegfloee| - | - | - - -] -1 - 28 9'89 9
e |eve|ove| - | - | - | - - | — 09 szl v8
veL [ e |ow|o| - | - | - | - | - 69 €8l 2L
eoL | oo | gse|eoe|ow| - | - | - | - v8 208 09
eq9 | T1L | veL | ee8 [ 906 (628 | - | - | - €01 7'98 8y
0€9 | 989 | 99z | 608 | v28 [ 968 [ 596 | - | - oT1 5’68 9e
TT9 [ 599 | eve | g8L | 8¥8 | 698 [ 56 | 026 | - g€t €6 v
985 | 8€9 | 212 | €L [ €18 [ €8 | L6 | 0€6 | 656 2st €96 a
SUIUOW ZT UIYIM S 7N
mwe | - | - | - |- -|-1-1- vS 029 80T
oflsee| - | - - -|-|-1|- sL 'zl 9
ges |oes |zos | - | - | - | - | - | - S8 €5l v8
eeL | eve o |ove | - [ - | - | - | - 16 9'6L 2L
gL | Les | ves | 626 2| - | - | - | - et 018 09
oL | oz | ees | T8 |16 [BEB | - | - | - eet 7'98 8y
soL | 6y, | 018 | TV8 | 688 [ S06 [ S8 | - | - 8v1 5’68 o€
629 [zze | o8 | 118 | £s8 | €8 | Te6 | vos | - 0.1 826 v
€q9 | veo | T | o8L | ves [ ove | se8 | L26 | 296 161 5'96 a
SUIUOW ZT UIYNM pYIN
evo | - | - | - | - | -|-1|-1- 88 €99 80T
vesfsve | - | - | - | - |- -1~ ezt zoL 9
eve |ess|ove | - | - | - | - | - | - evl 9hL v8
T8 [vse |vos |T9s | - | - | - | - | - 191 9L 2L
zos [sve | ves | Tse 686 | - [ - | - | - 981 58l 09
zsL | zeL | ees | zes | 2o |ses | - | - | - 122 L€8 8y
% | % | % | % | % | % | %] %| % N % (Uruow) ‘w1
oct | 6ot | 96 | ¥8 | 2z | 09 | 8y | 9 [ vz | 14w IeIRd | Sorewns3 AnINS

(Syruow) ‘uiod dwi L Aq [eAIAINS JO A1jIqeqo id feuonipuoD

Author Manuscript

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2017 January 15.



Page 12

Sasaki et al.

*3[eas [euoleuIaIul Aq uononpal
60| G ynm asuodsal Jejnasjow ‘G YA ‘9Je3s [euoireulslul Ag uononpal Boj ¢ yim asuodsal Jejndsjow ‘v ‘esuodsal Jejnasjow Jofew ‘YAIN ‘esuodsal 91ausboifd 8191dwiod “HYADD :suoneInaIqay

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Cancer. Author manuscript; available in PMC 2017 January 15.



Page 13

Sasaki et al.

zv6 | ¢ve | 0Ge | 256 | 696 | v'26 | 886 | - - 152 7.6 9€
Ge6 | €6 | €v6 | 096 | 296 | L96 | T86 | €66 | - 262 6'L6 e
626 | 626 | 9€6 | v'v6 | 556 | 096 | v'26 | 9586 | €66 9z¢ 586 4
SUIUOW ZT UIYHM HINIA
oot | - - - - - - - - 91T 916 80T
€66 | €66 | - - - - - - - st €26 9%
186 | L'86 | 66 | - - - - - - ST 6'26 8
916 | 926 | €86 | 066 | - - - - - 00z 8'€6 2L
z6 | 76| 626 | G586 | 966 | - - - - €2 €76 09
196 | L6 | €96 | 026 | 086 | v'86 | - - - VXA 8'G6 8y
vv6 | vve | 0s6 | 296 | L96 | T6 | 986 | - - 20¢ 16 9€
Ge6 | €6 | cve | 8v6 | 896 | 296 | L6 | TE6 | - 9ve 0'86 e
126 | L'z6 | vee | ov6 | 056 | v'56 | 696 | €86 | 266 €6€ 8'86 4
stpuow ZT uiynm ¥A9D
oot | - - - - - - - - 2t 168 80T
€66 | €66 | - - - - - - - 8ST €06 9%
186 | L'86 | 66 | - - - - - - z81 6'06 8
zi6 | 76 | 626 | 86 | - - - - - 012 A4 2L
896 | 896 | 526 | 186 | 966 | - - - - 8vz 926 09
v'a6 | v'se | 096 | 996 | 786 | 586 | - - - 182 0'v6 8y
Tv6 | Tv6 | 8v6 | v's6 | 896 | zL6 | L86 | - - 91€ €66 9€
€6 | €6 | 6¢6 | Sv6 | 656 | ¥'96 | 826 | T66 | - 298 7'96 e
126 | 126 | Le6 | €6 | L6 | 196 | 996 | 626 | 286 8Ty v'16 1
1\
% | % | | % | % | % | % | % | % N % (yuow) swi L
oct | 80T | 96 | ¥8 | ¢z | 09 | 87 | 9¢ | v | >sidreiened | sorwns3 eAAINS

(Syruow) ‘uiod dwi 1 Aq [eAIAING JO A1jIqeqo id feuonipuoD

asuodsai Ag Adeiay) Jo Jeak 1511} 3yl BulAIAInS JaYe sIeak 6 01 dn Jeak [euonIppe Yoea Jo) [RAIAINS 83.)-UOITRWI0SURI] Je3A-auo [euollipuod

Author Manuscript

Author Manuscript

€9l|qel

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2017 January 15.



Page 14

Sasaki et al.

Author Manuscript

P10SUa2 J0U pUB BAI[R [|11S Jaguinu sayeslpu|
¥

ot | - | - | --[-1-1-1- ey 506 80T
tee[tes | - | - | - | - |- - - 55 €6 9
e6 [te6 oot | - | - | - | - | - | - €9 €6 v8
ege |ese |T6|T6 | - | - | - | - | - 172 0's6 2L
eve [ eve | 096 | 096 886 | - [ - | - | - 88 796 09
€16 | €16 | Te6 | Te6 [ 86 [ 696 [ - | - | - 201 266 8y
506 | 506 | €26 | €26 [ 06 [ T96 [ ze6 | - | - 0t 00T 9e
506 | 506 | €26 | €26 | 056 [ T96 | z'66 | 00T | - geT 00T v
506 | 506 | €26 | €26 | 056 | T'96 | z'66 | ooT | 00T €sT 00T a
SUIUOW ZT UIYIM S 7N
ot | - | - | --[-1-1-1- 8S 8’6 80T
goge |9ss | - | - | - | - | - | - | - 8L 0'€6 9
gg6 [9ss oot | - | - | - | - | - | - 68 0'€6 v8
996 [ 996 | 626 |66 | - | - | - | - | - 00T 0's6 2L
16 | 2ee | T | T6|TBE | - | - | - | - LT1 8's6 09
56 | g6 | ev6 | 8v6 [ 896 [ L6 | - | - | - geT 186 8y
626 | 626 | zv6 | zv6 | 296 | 06 [ee6 | - | - €sT 8'86 o€
876 | 816 | 0'¢6 | 0'c6 | 0's6 [ 8'G6 | 186 | 886 | - LT 00T v
876 | 816 | 0'¢6 | 0'¢6 | 0's6 | 8's6 | T'86 | 886 | 00T 261 00T a
SUIUOW ZT UIYNM pYIN
ot | - | - | --[-1-1-1- 96 ST6 80T
ze6 [ces | - | - | - | - | - | - | - zet €6 9
ves [ves |zes | - | - | - | - | - | - 161 0'€6 v8
zwe |z |oss|ess| - | - | - | - | - 291 TY6 2L
196 | 296 | s6|ess|se6| - | - | - | - 161 916 09
€6 | es6 | T96 | 696 [ 186 [986 [ - | - | - zee 0'96 8y
% | % | % | % | % | % | %] %| % N % (Uruow) ‘w1
oct | 6ot | 96 | ¥8 | 2z | 09 | 8y | 9 [ vz | 14w IeIRd | Sorewns3 AnINS

(Syruow) ‘uiod dwi L Aq [eAIAINS JO A1jIqeqo id feuonipuoD

Author Manuscript

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2017 January 15.



Page 15

Sasaki et al.

*3[eas [euoleuIaIul Aq uononpal
60| G ynm asuodsal Jejnasjow ‘G YA ‘9Je3s [euoireulslul Ag uononpal Boj ¢ yim asuodsal Jejndsjow ‘v ‘esuodsal Jejnasjow Jofew ‘YAIN ‘esuodsal 91ausboifd 8191dwiod “HYADD :suoneInaIqay

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Cancer. Author manuscript; available in PMC 2017 January 15.



Page 16

Sasaki et al.

206 | ve6 | zae | zse | L6 | Lu6 | €66 | - - 982 8'86 9
668 | 76 | 676 | 66 | €26 | €26 | 686 | 166 | - qTE 17'66 e
668 | 1€6 | 676 | 676 | €26 | €26 | 686 | 66 | 00T 8ee 1'66 4
SUIUOW ZT UIYHM HINIA
G96 | - - - - - - - - 91 206 80T
a6 | 626 | - - - - - - - 102 126 9%
g6 | 626 | ooT | - - - - - - 02 126 8
zz6 | 996 | o6 | a6 | - - - - - FATA Sv6 2L
ze6 | 96 | a6 | g6 | 00T | - - - - 82 Sv6 09
006 | €6 | es6 | €96 | L6 | L6 | - - - TZE L'96 8y
7’88 | 916 | 9¢6 | 9¢6 | 66 | 6G6 | ¢86 | - - 8ve 586 9€
118|606 | 82¢6 | 826 |26 | 26| vie | cee | - 8¢ €66 e
L8| 606 | 8¢6 | 826 | zs6 | zg6 | 26 | z66 | 00T €Ty €66 4
stpuow ZT uiynm ¥A9D
896 | - - - - - - - - 6.7 €98 80T
Tve | 76 | - - - - - - - 122 888 9%
€e6 | €96 | Te6 | - - - - - - 9z 9'68 8
G06 | vee | T96 | 026 | - - - - - 6.2 26 2L
T06 | T€6 | 866 | 296 | 66 | - - - - z1e 126 09
088 | 806 | 5e6 | ev6 | €26 | 926 | - - - €ge 0'G6 8y
198 | 688 | 516 | €26 | zs6 | 596 | 626 | - - L8€ 06 9€
ove | v'18 | 668 | 206 | 9€6 | 6€6 | 296 | €86 | - 62y 186 e
zv8 | 028 | 568 | €06 | Te6 | 5€6 | 896 | 626 | 966 S9v 766 4
1\
% | % | % | % | | % | % | % | % N %
oct | 80T | 96 78 zL 09 8y 9e vz | >s1d e wened | sorewns3 paning | (Uuow) swiL

(Syruow) ‘uiod dwi 1 Aq [eAIAING JO A1jIqeqo id feuonipuoD

asuodsai Ag Adeiayy Jo Jeak 1511} 3yl BulAInnS Ja)e sIeak g 01 dn Jeak [euonippe Yyoea 1oy [BAIAINS [[RI9A0 Jeak-auo [euonipuo)

Author Manuscript

Author Manuscript

v alqel

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2017 January 15.



Page 17

Sasaki et al.

Author Manuscript

P10SUa2 J0U pUB BAI[R [|11S Jaguinu sayeslpu|
¥

oot | - - - - - - - - 29 588 80T
rs6 | ze6 | - - - - - - - €l 526 96
Ls6 | zs6 | oor | - - - - - - 18 526 8
vz6 | v'e6 | 996 | 996 | - - - - - 16 8'S6 zL
vze | vee | 996 | 996 | ooT | - - - - 50T 8'S6 09
168 | 168 | ze6 | ze6 | g96 | 596 | - - - vzl 766 8y
588 | 588 | 526 | 526 | 8s6 | 856 | z66 | - - el 00T 9
g88 | 588 | gz6 | 526 | 8'g6 | 856 | z66 | 00T | - 8T 00T vz
588 | 588 | 526 | 526 | 8's6 | 856 | z66 | oo | oot 65T 00T z
SUIIOW 2T UIYNIM G vHIN
586 | - - - - - - - - z8 668 80T
£s6 | 896 [ - - - - - - - 66 626 96
£s6 | 896 | ooT | - - - - - - It 626 8
126 | ge6 [ 996 | 996 [ - - - - - vzl Z'96 zL
126 | 56 | 996 | 996 | 00T | - - - - 8eT z96 09
968 | 016 | ove | ov6 | €26 | €26 | - - - 8sT 8'86 8y
168 | vos | 5e6 | se6 | 96 | 296 | ves | - - 69T 66 9
988 | 668 | 626 | 626 | 296 | z96 | 886 | v66 | - 581 00T vz
988 | 668 | 626 | 626 | 296 | 296 | 886 | v'66 | 0OT 66T 00T z
SUIUOW 2T UIYIM PN
596 | - - - - - - - - 9€T €76 80T
Lve | Tes | - - - - - - - 891 Tv6 96
Lv6 | 1es [ oor | - - - - - - 981 16 8
£z6 | 9s6 | g6 | 526 | - - - - - ez 96 zL
e26 | 9s6 | 526 | 526 | 00T | - - - - ez 596 09
806 | Tv6 | 656 | 6'56 | v'86 | v'86 | - - - 592 186 8y
% | % | v | %] % | w]| %| % | % N %
oct |sot | 96 | v8 | 2z | 09 | s | 9t | vz | >srimeiwened | ssrewns3 eaning | (Uiuow) swil

(Syruow) ‘uiod dwi L Aq [eAIAINS JO A1jIqeqo id feuonipuoD

Author Manuscript

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2017 January 15.



Page 18

Sasaki et al.

*3[eas [euoleuIaIul Aq uononpal
60| G ynm asuodsal Jejnasjow ‘G YA ‘9Je3s [euoireulslul Ag uononpal Boj ¢ yim asuodsal Jejndsjow ‘v ‘esuodsal Jejnasjow Jofew ‘YAIN ‘esuodsal 91ausboifd 8191dwiod “HYADD :suoneInaIqay

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Cancer. Author manuscript; available in PMC 2017 January 15.





