Supplementary Information

An Optimal Post-treatment Surveillance Strategy for Cancer

Survivors Based on an Individualized Risk-Based Approach

Guan-qun Zhou et al.



Supplementary Figures

Group | Group |
30 3.0
25 25
20 20
15 1.5
10 1.0
5 N A 0.5
0 0.0
0 3 6 9 1215 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 0 3 6 9 121518 21 24 27 30 33 36 39 42 45 48 51 54 57 60
DFS time DFS time
Group I Group Il
30 3.0
25 25
20 20
15 1.5
10 1.0
5 M‘M’\/\/\,—\ 0.5
0 00 g
- 0 3 6 9 121518 21 24 27 30 33 36 39 42 45 48 51 54 57 60 0 3 6 9 121518 21 24 27 30 33 36 39 42 45 48 51 54 57 60 M
< DFS time DFS time 3
Qo T
© Group lll Group llI =
3
30 3.0~
25 25
20 20
15 1.5
10 1.0
5 0.5
0 0.0
0 3 6 9 121518 21 24 27 30 33 36 39 42 45 48 51 54 57 60 0 3 6 9 121518 21 24 27 30 33 36 39 42 45 48 51 54 57 60
DFS time DFS time
Group IV Group IV
30 3.0
25 25
20 20
15 1.5
10 1.0
5 0.5
0 0.0
0 3 6 9 1215 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 0 3 6 9 12 1518 21 24 27 30 33 36 39 42 45 48 51 54 57 60
DFS time DFS time

Supplementary Figure 1. The number of disease failure events and the crude

incidence month by month in the different patient groups.

The number of disease failure events (left); the crude incidence (right). Number of

patients: group I, n=367; group II, n=3,472; group III, n=1,863; group IV, n=714.
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Supplementary Figure 2. The random forest variable importance for disease

failure (n=6,416).
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Supplementary Figure 3. Markov model of health states for patients with
nasopharyngeal carcinoma after intensity-modulated radiotherapy.

CR, complete remission.



Supplementary Tables
Supplementary Table 1. Follow-up arrangements for a total of 13 visits in the

patients of group II1

Probability Follow-ups Cumulative Follow-up
Month
per month per month follow-ups scheduled

2 0.005526 0.071841 0.071841 0

4 0.015512 0.20165 0.345388 0

6 0.026589 0.345655 0.842405 1

8 0.03742 0.486464 1.915985 1

10 0.047574 0.618465 2.973227 1

12 0.036826 0.478741 3.861543 1

14 0.025025 0.325328 4.723736 1

16 0.043128 0.560664 5.746036 1

18 0.023226 0.301939 6.333401 0

20 0.028038 0.364488 7.170766 0

22 0.015779 0.205124 7.643849 0
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24 0.016015 0.208201 8.079955 0

26 0.017201 0.223614 8.553259 0

28 0.02016 0.262074 8.985073 0

30 0.025725 0.334425 9.676093 1

32 0.01573 0.204484 10.06478 0

34 0.015404 0.200254 10.35197 0

36 0.019128 0.248669 10.7494 1

38 0.013166 0.171159 11.07801 0

40 0.006459 0.083966 11.2758 0

42 0.00701 0.09113 11.44974 0

44 0.009886 0.128515 11.69526 1

46 0.008599 0.111793 11.95394 0

48 0.006271 0.081526 12.08039 0

50 0.003482 0.04526 12.28296 0

52 0.104245 0.104245 12.53888 1




54 0.082151 0.082151 12.66721 0

56 0.119827 0.119827 12.82511 0

58 0.074934 0.074934 12.92838 0

60 0.04 0.04 13 0



Supplementary Table 2. Cost-effectiveness analysis in the validation cohort

Cost ($) Incremental Effectiveness Incremental ICER

cost ($) (QALYs)  effectiveness ($/QALY)

Patients in group I

The least intensive NCCN strategy 7,822 0 36.872 0 0

The moderately intensive NCCN strategy g 629 807 37.356 0.484 1,667
The most intensive NCCN strategy 12,460 4,638 37.713 0.841 5,515
The RTOG strategy 8,672 850 37.357 0.485 1,753
The risk-based strategy ™ 7,793 29 36.924 0.052 -558

Patients in group IIf

The least intensive NCCN strategy 10,881 0 32.398 0 0

The moderately intensive NCCN strategy 13 49 2,610 33.284 0.886 2,946
The most intensive NCCN strategy 18,520 7,639 34.076 1.678 4,552
The RTOG strategy 13,759 2,878 33.364 0.966 2,979
The risk-based strategy ™ 12,887 2,006 33.167 0.769 2,609

Patients in group 1T ¥

The least intensive NCCN strategy 15,168 0 19.201 0 0

The moderately intensive NCCN strategy 17,412 2,244 19.798 0.597 3,759
The most intensive NCCN strategy 20,901 5,733 20.106 0.905 6,335
The RTOG strategy 17,573 2,405 19.904 0.703 3,421
The risk-based strategy ™ 17,174 2,006 19.847 0.646 3,105

Patients in group IV’



The least intensive NCCN strategy 17,155

The moderately intensive NCCN strategy 19,231

The most intensive NCCN strategy 22,286
The RTOG strategy 18,908
The risk-based strategy ™ 18,903

2,076

5,131

1,753

1,748

17.538

18.052

18.282

18.061

18.098

0.514

0.744

0.523

0.56

4,039

6,897

3,352

3,121

T Patients were grouped according to TNM stages and EBV DNA.

*The dominant strategy.

Abbreviations: QALY, quality-adjusted life years; ICER, incremental cost-effectiveness ratio; NCCN, National

Comprehensive Cancer Network; RTOG, Radiation Therapy Oncology Group.




Supplementary Table 3. Baseline clinical estimates for Markov model

construction

Estimate (%) Reference

Initial distribution of patients with recurrence Assumption
Proportion of early stage in distant metastasis 80
Proportion of early stage in local recurrence 90
Proportion of early stage in regional recurrence 90
Probability of transformation to advanced stage if early

Assumption
recurrence if not detected within a month
for distant metastasis 20
for local recurrence 10
for regional recurrence 10
Survival probabilities given disease recurrence after treatment
5-year survival given early distant metastasis 42 27,29
5-year survival given advanced distant metastasis 14 27,29
5-year survival given early local recurrence 48 6, 30
5-year survival given advanced local recurrence 18 6, 30
5-year survival given early regional recurrence 86 26, 28
5-year survival given advanced regional recurrence 50 26, 28
Survival probability given undetected disease recurrence Assumption
2-year survival given early distant metastasis 0
2-year survival given advanced distant metastasis 0
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2-year survival given early local recurrence 30

2-year survival given advanced local recurrence 10
2-year survival given early regional recurrence 30
2-year survival given advanced regional recurrence 10

Survival probability given disease recurrence that is not
0 Assumption
detected within 3 years

From the Medical Insurance
Model costs ($)
Administration Bureau

Cost of routine follow-up 253
Cost of treatment for distant metastasis 28,986
Cost of treatment for local recurrence 13,333
Cost of treatment for regional recurrence 11,014
Model utilities 24,25, 31
No evidence of recurrence 0.8
Distant metastasis 0.4
Local recurrence 0.35
Regional recurrence 0.4
CR after treatment for distant metastasis 0.55
CR after treatment for local recurrence 0.5
CR after treatment for regional recurrence 0.6

Abbreviations: CR, complete remission.
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Supplementary Methods

Plasma EBV DNA quantification

Peripheral blood (3 ml) were obtained in an EDTA tube and centrifuged at 1600 x g for
15 min to isolate plasma and peripheral blood cells. Viral DNA was extracted by the
QIAamp Blood Kit (Qiagen, Hilden, Germany). A total of 500 ul plasma sample was
used for DNA extraction per column and a final elution volume of 50 ul was utilized to
elute the DNA. Plasma EBV DNA concentrations were measured by real-time
quantitative polymerase chain reaction (PCR) assay of the BamHI-W region of the EBV
genome'. The sequences of the forward and reverse primers were: 5'-GCCAG AGGTA
AGTGG ACTTT-3" and 5°-TACCA CCTCC TCTTC TTGCT-3" respectively. And the
probe was a dual fluorescently-labelled oligomer 5'-(FAM) CACAC CCAGG CACAC
ACTAC ACAT (TAMRA)-3". An Applied Biosystems 7700 Sequence Detector was
used for amplifications, which was further analyzed using the Sequence Detection
System software (version 1.6.3) of Applied Biosystems (Foster City, CA). The plasma
EBV DNA quantifications were calculated using the following equation:
C=Qx(VDNA/VPCR)x(1/VEXT); C is the target concentration in plasma (copies/ml),
Q is the target quantity (copy number) determined by PCR, VDNA is the total volume
of DNA obtained after extraction (typically 50 pl/Qiagen extraction), VPCR is the
volume of DNA solution used for PCR (typically 2 pl) and VEXT is the volume of

plasma extracted (typically 0.5 ml).
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