epidemiology
Loes Hollestein, PhD
Erasmus MC Cancer Institute

Netherlands Comprehensive Cancer Center

-z
S
o
=
)
)

Pz
>
Q0

O

2
&
0

i)
o

H
o
s}
©
&
| -
o

()
o
©
v
Q.
o
| -
>
L

_

P
L
()
Ll

Statistics in skin cancer




Outline

e Standardised incidence rates

e Standardised Incidence Ratio (SIR)

* Trend analysis using joinpoint regression



Skin Cancer incidence

e “The number of new cancer patients diagnosed in a certain time period in
a certain population”

Numbers of newly diagnosed cases

Total number of people in population

e Usually expressed per 100,000 person-years
e Possibility to stratify by age, sex, etc.



Age specific patterns of skin cancer incidence
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Age and sex specific incidence rates

Males Females Total
N rate N rate N rate
all ages 11 0,3 2102 452 2114 23.0
0-50 3 0,1 735 18,2 738 9,6
50-85+ 8 1,2 1367 163,7 1376 92,3

e Overall rate: 23, but driven by females

e Agegroup <50: much lower rates

e Agegroup >= 50: very high rates

e Conclusion: If you would only present overall rate you would get very
different interpretations!

e |tisimportant to always inspect sex- and age-specific patterns




Why standardising?

e Cancer is generally more common among the elderly

e When comparing different populations (by region, by time period, by
socio-economic status, risk factor, etc), just the differences in age-
distribution of the population can ‘cause’ differences in incidence rates!



A numerical example of standardization

Cancer incidence in an imaginary population A: 68 per 100,000 person-years

0-14 160 000

15-44 120 000 60

45-64 80 000 80

65+ 40 000 100

TOTAL 400 000 272 272

— X =
200,000 100,000 = 68



A numerical example of standardization

Cancer incidence in an imaginary population A: increases with age

160 000 m x 100,000 = 20
15-44 120 000 60 % X 100,000 = 50
45-64 80000 80 50,000 < 100,000 = 100
65+ 40 000 100 70000 X 100,000 = 250
TOTAL 400 000 272 272

— X =
200,000 100,000 = 68



A numerical example of standardization

Population Incidence rate
(per 100,000)
20

0-14 160 000

Pop. A 15-44 120 000 60 50
45-64 80 000 80 100
65+ 40 000 100 250

TOTAL 400 000

e
(per 100,000)

0-14 40 000
Pop. B 15-44 80 000 160 200

45-64 120 000 480 400

65+ 160 000 1600 1000

TOTAL 400 000 2272 _



Comparing population A vs B

e Population A e PopulationB
* Incidence rate: 272 * |ncidence rate: 2272

Incidence rate around 8x higher in population B

0-14 20 80
15-44 50 200
45-64 100 400
65+ 250 1000

Age-specific: 4x higher!
Bias because of differences in age-distribution



Comparing age-structure of population A vs B

I 1

160,000 80,000 0 80,000 160,000



Example with 2 populations

e (Cancer Incidence in 5 continent vol X
Colombia, Bucaramanga (2003-2007)
Average annual person-years by sex and age group
5179 || 80+ x 8523
5677 r 75- j 8408
7530 17 ] 10593
10 005 []65- [ ] 13392
12853 . | 16155
16 530 — s [ 20480
21 164 [ S0- 25464
26776 O |4 — 31845
33172 40- | 38908
35633 1 35 il 41051
36355 30- | 40304
41 687 25- | 44 164
48 090 20- | 50089
49 310 15- | 49 379
49 475 10- | 47 806
47 406 5- | 45715
850 -l 1 415
10 8 6 2 0o 0 2 4 6 8 10
490 351 Total 533797
Male (%) Female (%)

6479

9837
17 764
21243
21791
24788
32122
29103
25 646
24 699
25541
28 538
24734
20 652
21 688
21982
21013
19216

396 836

Japan, Fukui Prefecture (2003-2007)
A\Jprage annual person-years by sex and age group

85+
80-

75-

70-

65-

60-

55-

50-

45-

Male (%)

Female (%)

17 982
17735
23241
25593
24903
26 160
31924
28930
25533
24979
25628
27 648
24 069
20415
20 480
20 500
19 994
18 257

423971



2 EMNAD DR

e hifu gan ga sukunai

SCC incidence (WSR2000-2025) women

Japan: 2 per 100,000
Netherlands: 11 per 100,000

What is the most important reason for this difference?
Skin type

Population distribution
Fashion

o0 P

Geographic location






Standardization

e Standardization: choosing equal weighting schemes derived from a
common reference population

* Reference population could be any, e.g.
— European Standard Population 1976 (WHO)
— European Standard Population 2013 (WHO)
— World Standard Population 1968 (WHO)
— World Standard Population 2000-2025 (WHO)
— US 2000 population (SEER, USA)



Standardization

 We make our own standard population, with 250,000 persons in each
age group

=
Population

0-14 250 000

15-44 250 000

45-64 250 000

65+ 250 000

TOTAL 1 000 000



Direct Standardization

(mostly used in cancer registry data)

e What over-all incidence rate would STANDARD have if the age-

specific mortality rates in the standard population were the same
asin AorB?

e Weighting scheme: derived from the age-distribution of the
reference population ‘STANDARD’



Standardization

e What over-all incidence rate would STANDARD have if the age-
specific mortality rates in the standard population were the same as
in A?

Age STANDARD Incidence rates A | Expected cases in
Population (per 100,000) STANDARD population

0-14 250 000
| 5-44 250 000
45-64 250 000
65+ 250 000

TOTAL | 000000



Standardization

e What over-all incidence rate would STANDARD have if the age-

specific mortality rates in the standard population were the same as
in A? 1050 (vs 68 in A)

STANDARD Incidence rates A | Expected cases in
Population (per' 100,000) STANDARD population

250 000 TR 250,000 = 50
15-44 250 000 50 - g’%oo « 250,000 = 125
45-64 250 000 100 101()?(‘))00 % 250,000 = 250
65+ 250 000 250 102&‘))00 « 250,000 = 625

TOTAL 1 000000 50 + 125 + 250 + 625 = 1050



Standardization

(mostly used in cancer registry data)

e (Observed incidence in A: 68

 Expected number of cases if A would have had population structure
‘STANDARD’: 1050

1,050

e Standardized Incidence Rate ; ———
1,000,000

x 100,000 = 105



Standardization

Similar for population B: expected number of cases in
STANDARD:4200 (vs 568 in B)

STANDARD Incidence rates B | Expected cases STANDARD
Population (per 100,000)

250 000 _
100,000 x 250,000 = 200
15-44 250 000 200 _
100,000 x 250,000 = 500
45-64 250 000 L

100,000 x 250,000 = 1000

1000
100,000

200 + 500 + 1000 + 2500 = 4200

65+ 250 000

x 250,000 = 2500

TOTAL | 000000
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#pgd Comparing population Avs B

e Population A e PopulationB
* |ncidence rate: 272 e |ncidence rate: 2272

Crude Incidence rate ~ 8x higher in B
Age-specific rates: 4x higher in B

Bias because of differences in age-distribution
Age-standardised rates:

Population A: 105
Population B: 420

Difference: factor 4!



Standardized incidence RATIO (SIR)

e Ratio of standardized incidence rates of two populations
e Example: population B vs A:

e Conclusion: incidence is 4x higher in population B compared with
population A

o 420(B) _,
105(A)




Comparability

e SIR only applicable to the same standard populations

e Different standardardised rates not comparable
e.g. WSR cannor be compared to ESR.

e Problem in literature.

e Solution: Provide ESR/ESR2013/WSR/WSR2000-2025/USSR in
supplementary material



95% Confidence Interval

Should a 95% ClI be provided? 180

Skin cancer incidence in the Netherlands

No, not a sample: nationwide data
Yes, when extrapolating

=¢—BCC
100

[0
o

== PCC

Melanoom
20 -M

O T T T T T T T T T T T T T T T T T T T T T T T T T T 1

O DN P O A D DD O A O DD
AP S PO LLTSL YR
N T RDT R DT R AR DT DT DT O

Year of diagnosis

D
o

S
(@]
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Age standardized incidence rate (ESR)

e 95% Cl:
— Normal approximation
— Exact method (holds with small counts)
(When count is large the 2 methods produce similar results)

e Formulas: http://seer.cancer.gov/seerstat/WebHelp/Rate_Algorithms.htm

Cijfersoverkanker.nl



Prediction

Table III. Predicted basal cell carcinoma (BCC) incidence rates (European Standardized Rates per 100,000 person years) and num:

of newly diagnosed tumours in the Netherlands

2005 2010 2015 2020
Observed Expected (95% PI) Expected (95% PI) Expected (95% PI)
BCC incidence rate
Men
15-34 vears 7.8 9.8 (6.5-12.9) 12.2 (7.1-17.3) 14.6 (7.5-21.7)
35-64 years 136.5 167.6 (155.8-179.3) 198.2 (178.9-217.5) 228.8 (201.5-256.1)
> 65 years 658.1 859.9 (813.6-906.3) 1.067.5 (992.4-1.142.6) 1.275.0 (1,169.7-2.168.8)
All 139.5 162.7 (155.8-169.5) 198.1 (186.9-209.3) 233.5(217.7-249.2)

Flohil et al. JEADV 2011



Summary standardising incidence rates

e 5-year age categories
e World, European or US standard populations
e Usually expressed per 100,000 person-years

* Needed to compare incidence between populations with different age
structures

— Different countries
— Different time periods, etc



Trends in incidence rates

Incidence rates SCC
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Estimated Annual Percentage Change (EAPC)
Simple linear regression on LN(incidence rate)



Joinpoint regression

e |dentifies the timepoint when trends changes

A B

= 3 ® ESR males - — 5 & ESRA fernales
® 51 — Joinpeint Regression Ling o ¥l — Jainpaint Regressian Line
o EAFC 1989-2003: 1.3% (0.9-1.7) . E EAPC 19852002 3.4% (2 6-4,1)
= 3D EAFC 2003-2008: 6.50% (5.8-8.7) -‘:l_.r- 30 - EAPC 2002-H008: $.2% (7.58-11.00
#g . B§
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1960 1962 1684 1686 1898 2000 3002 2004 20068 2008 1963 1982 1684 1696 16898 2000 3002 2004 20068 2008

Year of diagnosis Year of diagnosis

* Free software:
e https://surveillance.cancer.gov/joinpoint/

Hollestein et al, 2012, EJC



Practical Incidence rates

Incidence rate
e (Calculate the crude and standardised incidence rate

Trends

e Calculate the EAPC
y=ax+b
y = In(rate)

x = calendar year

then EAPC = 100 % (e®-1)



Practical Incidence Rate

A B C D
1 Men
Newly diagnosed WHO-2000-2025 Standard f

2 Syears agecategory skin cancer patients Population size population

3 0-4years 0 459794 8856,9
4 5-10vyears 0 479135 8687
5 |10- 14 years 0 519726 8597
6 15-20vyears 2 509469 3467
7 20- 24 years 0 537679 8217,1
8 25-30vyears 0 522520 79272
9 30- 34 years 1 504790 76073
10 |35 - 40 years 6 5046594 71475
11 |40 - 44 years 3l 616191 6587,7
12 45- 50 years 42 648065 60379
13 |50 - 54 years 78 629198 5368,1
14 535- 60 years 165 565898 4548,4
15 |60 - 64 years 321 522346 3718,7
16 |64 - 70 years 433 458688 2959
17 |70- 74 years 555 331824 2209,2
18 |74 - 80 years 675 238308 1519,5
19 |80 - 84 years 651 153762 9093,7
20 |84 - 90 years 351 74521 4398
21 90- 94 years 117 24176 150
22 |95 years or older 25 3601 45

23 |Total 3453 8334335 100000



Practical Trend

LN(Incidence rates) SCC

4,00

y =0,0666x- 130,7 —#—SCC Males 1997-2011

= 0,012x- 20,91
3,50 y ' = —8— SCC Males 2011-2016
3.00 : ~=e=SCC Females 1997-2010

== SCC Females 2010-2016

2,50 —— Linear (SCC Males 1997-2011)
% - y=0,0938x-186,03  ___|ihaqr (sCC Males 2011-2016)
z y =0,0348x- 67,437 —— Linear (SCC Females 1997-2010)
1,50 - Linear (SCC Females 2010-2016)
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Year of diagnosis




1 Men

Newly diagnosed WHO-2000-2025 Standard Age specific incidence rate Expected cases
2 5years agecategory skin cancer patients Population size population (column B/C)*100,000 (column E/100,000)*D
3 0-4years 0 459734 B8856,9 0,0 0,0
4 5-10vyears o 479135 8087 0,0 0,0
5 10-14years 0 519726 8397 0,0 0,0
6 |15- 20 years 2 509469 8467 0.4 0,0
7 20-24years o 537679 §217,1 0.0 0.0
& [25-30years o 522520 7927,2 0,0 0,0
3 130-34years 1 504730 76073 0,2 0.0
10 |35 - 40 years & 504694 71475 1,2 0,1
11 40 - 44 years 31 616191 6587,7 50 0,2
12 |45 - 50 years 42 648065 8037,9 6,3 0.4
13 |50 - 54 years 78 629198 5368,1 12,4 0,7
14 |55 - b0 years 165 565898 4548.4 29,2 1.3
15 |60 - 64 years 321 522346 3718,7 61,5 22
16 64 - 70 years 433 458688 2959 88,6 2,6
17 |70 - 74 years 535 331824 2209,2 167,3 3.7
18 |74 - 80 years 675 238308 15139,5 283,2 4,3
13 |80 - 84 years 651 153762 909,7 4234 3.9
20 |84 - 50 years 351 74521 439,8 4710 2,1
21 |30 - 34 years 117 24176 150 4840 0.7
22 |95 years or older 25 3601 45 694,3 0,3
23 _Tl::ltal 3453 8334385 100000 SUM({columnF)
29 | Crude rate= 41,4 WSR2000-2025= FEF



Practical Incidence Rate

Men
Newly diagnosed skin WHO-2000-2025 Standard

5 years agecategory cancer patients Population size population column B/C column E*D

0 - 4 years 0 459794 8856,9 0,0000 0,0000
5-10vyears 0 479135 8687 0,0000 0,0000
10 - 14 years 0 519726 8597 0,0000 0,0000
15 - 20 years 2 509469 8467 0,0000 0,0332
20 - 24 years 0 537679 8217,1 0,0000 0,0000
25 - 30 years 0 522520 7927,2 0,0000 0,0000
30 - 34 years 1 504790 7607,3 0,0000 0,0151
35 - 40 years 6 504694 7147,5 0,0000 0,0850
40 - 44 years 31 616191 6587,7 0,0001 0,3314
45 - 50 years 42 648065 6037,9 0,0001 0,3913
50 - 54 years 78 629198 5368,1 0,0001 0,6655
55 - 60 years 165 565898 4548,4 0,0003 1,3262
60 - 64 years 321 522346 3718,7 0,0006 2,2853
64 - 70 years 433 488688 2959 0,0009 2,6218
70 - 74 years 555 331824 2209,2 0,0017 3,6950
74 - 80 years 675 238308 1519,5 0,0028 4,3039
80 - 84 years 651 153762 909,7 0,0042 3,8515
84 - 90 years 351 74521 439,8 0,0047 2,0715
90 - 94 years 117 24176 150 0,0048 0,7259
95 years or older 25 3601 45 0,0069 0,3124
Total 3453 8334385 100000 SUM(columnF)

Crude rate= 41,4 WSR2000-2025= 22,7



Practical Trend

LN(Incidence rates) SCC

4,00
y =0,0666x- 130,7 —4—SCC Males 1997-2011
y=0,012x- 20,91
3,50 - - —i— SCC Males 2011-2016
3,00 ¢ ~=SCC Females 1997-2010
=== SCC Females 2010-2016
N 2,50 + A S — o L —— Linear (SCC Males 1997-2011)
B oo g T y=00938x-18603  ___|inear (SCC Males 2011-2016)
z - y = 0,0348x- 67,437 —— Linear (SCC Females 1997-2010)
1,50 Linear (SCC Females 2010-2016)
1,00 -
0,50
0,00 T T
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Year of diagnosis
Regression 100 x (ea_l)
coefficient (a)
Males EAPC 1997-2011 0,012 1,2%
EAPC 2011-2016 0,066 6,8%
Females EAPC 1997-2010 0,0348 3,5%
EAPC 2010-2016 0,0938 9,8%




Joinpoint regression

gi\eden\course\joinpaint\firstpccfemales jps =] @ i
Input File | Advanced | Comparison |
Input Data File GAEDEN\Coursejoinpoint'FirstPCCFemales bt
@ Tah Semicolon @ S|:-:ace MA
| File containg column headers Comma Space Period

Displa}ring Lines of Data File

Year Sex ESRorginal WSR  MNipop E5SR :_

1985 2 75 45 75113710 585 |F-|

1950 2 758 477 75625180 573 |

19591 2 8.00 507 76198360 610

1952 2 863 545 76763210 662

1993 2 8.34 528 77297500 645

1994 2 570 616 77761530 754 3
Dependent Varable What tvpe of data do | have?  Independent Varizble
T | Provided in Data File - [Year *) [ Define..
Type of Varable Shift data paints by {}

Heteroscedastic Emors Option (Weighted Least Squares)
i Percent i 2 >
Age-Adjusted Rate Bropion ] | Poizson Varance ']
Count What are the Heteroscedastic Emors Options ?
Cither
By Varables

Log Transformation

1 Mo{y=xh} @ Yes{lnfy)=xb} -

Add... Remove... Define...
Created by Joinpoint Version 3.4.3




Joinpoint regression

g\eden'course\joinpointifirstpccferales jps =] @ i
Input File | Advanced 1Enmpansoni
Method Autocomelated Emors Options Awverage Annual Percert Change
. i Confidence Intervals  Leam More
@ Grid Search @ Fit'an uncomelated emors model _ )
: @ Parametric
- : I Fit an autocomelsted emors model based on the data ©) Empirical Quantiee
) Hudson's "\ Fit an autocomelsted emors model with parameter = 1000
Mumber of Observations AAPC Ranges
Mumber of Joinpeints: Minimum: 0 Mazdmum: 4 ] Entire iarige 1949 2008
How are Maximum Joinpoints determined ?
Minimum number of ohservations from a joinpoint to either end of the data: 3 [C] The last
{including the first or last joinpoint i it falls on an observation)
Minimum number of cbservations between two joinpoints: 4 [Z] The last

{including any joinpaoint that falls on an cbservation)

| Additional Fanges

Mumber of points to place between adjacent observed x values in the grid search: 0

Model Selection Method Jump Model/Comparability Ratio {Alpha) Leam Mare
") Bayesian Information Criterion [C] Jump Madel
(2 Modified BIC [7] Comparability Ratio

@ Pemnutation Test
Include Standard Joinpeint Analysis

Crverall significance level (see help for details) 0,05
Mumber of mndomly pemuted data sets: 4453

B-Value Curtailed @ Fed

Inchude/Exclude Select Cohorts  Leam More

Select... All cohorts to be executed.

Created by Joinpoint Version 3.4.3




Bestand Bewerken Beeld Geschiedenis Bladwijzers

B Number of Joinpoints —J.. % | ) Number of Joinpoints —J.. % | +

@ @  hitp

NATIONAL CANCER INSTITUTE
Division of Cancer Control & Population Sciences

veillance.cancer.gov/help/joinpoint

e x|

+ A& B O 4 =

El Create POF 15

‘Search ‘

Surveillance Research Program

A Home
= Setting Parameters
= Input File Tab
= Advanced Tab
+ Method
B Number of Joinpoints
K Autocorrelated Errors Option
B Average Annual Percent Change (AAPC)
B AAPC Confidence Intervals
K Specify AAPC Ranges
B Number of Observations
+ Model Selection Method
B Jump Model / Comparability Ratio Model
B Include/Exclude Select Cohorts
=+ Comparison Tab
B Preferznces
= Statistical Notes

+ Executing a Session

Home » Setting Parameters » Advanced Tab > Number of Joinpoints

Number of Joinpoints

Enter the minimum and maximum number of joinpoints to fit where:

-\-\.\.

0 = min = max = 9 when the Grid Search method is selected.
_or-
0 = min = max = 4 when Hudson’s methad is selected.

As of Version 3.5, the default value for the maximum number of joinpoints depends on the number of data points. This value can be changed by the user, subject to having a minimum number of data
points necessary to satisfy two pre-set rules:

= A joinpoint cannot occur within a user-specified number (default: 3) of data points from the beginning or end of a series.

= There must be at least a user-specified number (default: 4) of data points between two joinpoints
The default maximum number of joinpoints is a recommendatien based on the same metrics used to determine the minimum number of data points {or conversely the maximum number of joinpoints
for a given number of data points). The default is based on the following recommendations:

= At least seven data points should be observed in order to consider allowing a joinpoint.
= There should be, on average, at least four data points between consecutive joinpoints.
These algorithmic recommendations lead to the following default maximum number of joinpaints.

Number of Data Points Default Maximum Number of Joinpoints

0-6 0
711 1
12-16 2
17-21 3 i

0l o

SN ED S @fawnEOPBD

https://surveillance.cancer.gov/help/joinpoint/setting-parameters/advanced-tab/number-of-joinpoints




Joinpoint regression

gi\eden\course\joinpointfirstpccfemales.jps [o] = [
= —i—
| nput i | Advanced | Comparson |
Companison Type
@ Mone (At least 1 By Variable Required) @ Paralizl
Pairwise Comparison Coincident

Mutti-Group Clustering

Auto-Compress Necgimur =r of groups 10

Create Custom Grouping Define... i herof clusters: |0

(@ Ordinal Group
@ Forward Comprassion Backward Compression o .
Nominal fjunordered) Group

@ JMBICCMBIC
JPerm-CBIC
JBICCRIC

Created by Joinpaint Version 3.4.3




Joinpoint regression

Joinpoint Regression Program 4.4.0.0 - January, 2017 - [g\eden\courseljoinpointifirstpccfemales.jps - output results-1] = X}

File Output Window Help

DEEHEE &4

| % Graph | Data | Model Estimates [ Trends | Modsl Seledtion |
1 Joinpeint =5 All: 1 Joinpoint
® Observed
— 1383-2002 APC =3.45"
— 2002-2008 APC =922"
26
21

Age-Adjusted Rate
>

1
S
—.—;.J_F'_ﬁ_'r_._f—r"'_'
. ——
.F_._——-f-—"’"‘ -
6
1
19838 1980 1992 1994 1396 1998 2000 2002 2004 2006 2008
Year

* The Annual Percent Change (APC) is significantly different from zero at alpha = 0.05
Final Selected Model: 1 Joinpoint.

Final Selected Model Onfy (+7)
[ View Multiple Joinpoint Models Joinpoint Version 4.4.0.0




Joinpoint regression

| Graph | Data | Model Estimates | Trends | Model Selection
] Model Statistics
Mumber of Number of Number of Degrees of Sum of Mean Squared Autocor
Cohort Joinpoints Observations Parameters Freedom Squared BEmors Emor Parar
I 1 | 20 | 4 | 16 | 028577 | 0m7ee | Uncom
Estimated Joinpoints
Cohort Joinpoint Estimate Lower CI Upper CI
I 1 | 2002 | 2001 | 2004 |
Estimated Regression Coefficients (Beta)
Standard Paremeterization
Parameter Test
Parameter Estimate Standard Emor Statistic {t) Prob = ]

Interceot 1 -65 483405 6207528 -10.545030 0.000000

Slope 1 0.033950 0.003111 10.513750 0.000000

Slope 2 - Slope 1 0.054242 0.008242 6581153 0.000009

General Parameterization
Parameter Test
Parameter Estimate Standard Emor Statistic {t) Prob = ]

Interceot 1 -65 483405 6207528 -10.545030 0.000000

Interceot 2 -174.076768 15. 308504 -11.370945 0.000000

Slope 1 0.033950 0.003111 10.513750 0.000000

Slooe 2 0.088152 0.007632 11.554520 0.000000




Joinpoint regression

Graph | Data | Model Estimates | Trends | Model Selection

| Estimated Joinpoints

Cohort Joinpoint Estimate Lower CI Upper CI

1 2002 2001 2004
| Annual Percent Change (APC) |
Lower Upper Test
Cohort Segment Endpoint Endpoint APC Lower CI Upper CI Statistic {) Prob > |l
1 15859 2002 35" 28 41 10.9 0.0
2 2002 2008 52" 7.5 11.0 116 0.0

|" The Annual Percent Change (APC) is significanty different from zero at alpha = 0.05 |




Joinpoint regression

Graph I Data I Model Estimates I Trends| Model Selection |
| Test For Number of Joinpoints |

Altermmate Numerator Denominator Mumber of Significance
Test Number Mull Hypothesis Hypothesis Degrees of Degrees of Permutations PValue Level™
#1 0 Joinooint(s) 4 Joinpoirtis) = ] 10 4500 0.0004444 0.0125000
H2 1 Joinpointis) * 4 Joinpointis) & 10 4500 0.4073333 0.0166667
H3 1 Joinpointis) * 3 Joinpoint s} 4 12 4500 0.5371111 0.0166667
H4 1 Joinpointis) * 2 Joinpointis) 2 14 4500 0.4055556 0.0166667

Final Selected Model: - 1 Joinpoint(s)



Risk of subsequent different skin cancer

SCC after melanoma (men)

160
140
120
100
80
60
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Years since melanoma diagnosis 0-1 year 2-5 years 6-10 years 11-21 years

W Observed

M Expected

Number

Cumulative incidence 0.3% 1% 2% 5%
Standardised incidence ratio 5 4 4 3

Absolute exess risk

(per 10,000 personyears) 24 20 22 18

Van der Leest, 2016, submitted



Standardized Mortality Ratio

Observed mortality

SMR =
Expected mortality

Table 1. All-cause mortality after BCC diagnosis

0-6 Months 0-12 Months 0-24 Months
Jaest wuom Qs O Bpwad o up o Ohened Speed  oun
(% of total) (% of total) (% of total) (% of total) (% of total)
<80 9465 62 (0.7%) 140 (1.5%) 132 (1.4%) 1.1 (0.9-1.4) 291 (3.1%) 268 (2.8%) 1.1(1.0-1.2)
80-84 974 25 (2.6%) 55 (5.6%) 68 (7.0%) 0.8 (0.6-1.1) 126 (12.9%) 135(13.9%) 0.9 (0.8-1.1)
85-89 557 24 (4.3%) 58 (10.4 %) 66 (11.8%) 0.9(0.7-1.1) 132 (23.7%) 126 (22.6%) 1.0 (0.9-1.2)
> 90 174 15 (8.6%) 32 (18.4%) 36 (20.7%) 0.9 (0.6-1.2) 65 (37.4%) 63 (36.2%) 1.0(0.8-1.3)
Total 11170 126 (1.1%) 285 (2.5%) 302 (2.7%) 0.9 (0.8-1,1) 614 (5.5%) 592 (5.3%) 1.0(1.0-1.1)

* Expected deaths based on probability of death of the Dutch general population using data from Statistics Netherlands.
Cl= confidence interval, SMR= Standardized Mortality Rate

Waalboer R et al, 2017, BID
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