Appendix S1

SUPPLEMENTARY MATERIALS

Immunosuppressive drugs

Immunosuppressive drugs included the Danish health care classification system codes
(Sundhedsveesenets Klassifikationssystem, SKS) ML04* and BOHJ* (excluding antibody treat-
ments) and Anatomical Therapeutic Chemical Classification System (ATC) codes L04*. Predniso-
lone included the SKS codes (MAO7EAO01, MHO2AB06, MCO5AA04, MD0O7AAQ03, MD0O7XA02,
MRO1ADO02, MS01CB02, MS01BA04, MS02BA03, MS01CB02, MS03BA02, MRO1AD52,
MAO1AC54, MD07BA01, MD0O7CA03, MS01CA02, MVO3AB05, BWHA159, BWHA171, BWHA134,
BWHA137, BWHA168) and ATC codes (HO2AB06 and AO7AEOQ1). Methotrexate included the SKS
codes (BWHA115, BWHA122, BWHA130, BWHA117, BWHA161, BWHA185, BWHA219,
BKHE8A) and ATC codes (LO1BAO1 and LO4AX03). Azathioprine included SKS codes (BWHB83)
and ATC codes (L04AX01). Ciclosporin included SKS codes (BOHJ20) and ATC codes (LO4ADO01
and S01XA18). Imiquimod included SKS (MD06BB10 and BNHG01A) and ATC (D06BB10). Photo-
dynamic therapy (PDT) included SKS (BWHD and BNGC1) and ATC (LO1XDO03 and L01XDO04).
Fluorouracil cream included the ATC (L0O1BC02).

Determining the number of clusters.

To determine the number of clusters, three different evaluation metrics were used: the elbow
method, the silhouette score and cluster stability. The elbow method was estimated on the whole
dataset while the silhouette score was estimated from a 50,000 random sample of the population
due to high computation time of calculating the distance matrix (Figure S1 and S2). The cluster sta-
bility was assessed via bootstrapping (20 iterations), with the mean Adjusted Rand Index (ARI) cal-
culated for each number of clusters (Figure S3). Based on these three-evaluation metrics, exclud-
ing choices with 2 and 3 clusters, the optimal number of clusters was determined to be 6 or 7.
Seven clusters were selected over six clusters due to the finer distinction between those with high
comorbidity score and moderate comorbidity score. The 6-cluster choice and corresponding figures
(S4 and S5) and tables (Table S1-S3) are presented below. This solution reproduces similar clus-
ter to the 7-cluster choice, especially cluster 3—5, which are almost identical between both cluster
choices. Furthermore, cluster 1 in the 6-cluster choice was young, high-income individuals with
high proportion of BCCs, similarly to cluster 1 in the 7-cluster solution, however, did differentiate by
having slightly more males than females in contrast to cluster 1 in the 7-cluster choice. The 6-clus-
ter choice only has one highly comorbid cluster and a much larger cluster 2.

The 2- and 3-cluster choice



The 2 and 3 cluster choices were not chosen as the broad split did not represent the heterogenous
keratinocyte carcinoma patient group well and the clinical interpretation between the few clusters
were less refined and clinically meaningful than the 6 or 7 cluster choice. Briefly, the 2-cluster
choice mainly differentiated on younger and high-income patients versus older and lower-income
individuals. The 3-cluster choice mainly differentiated again on a younger, high-income patient
cluster versus two older patient clusters which differentiated from each other on number of prior

skin cancers before index.



Figure S1: Showing the loss with respect to the number of clusters.
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Figure S2: Showing the silhouette score with respect to the number of clusters estimated from a

50,000 random sample of the population.
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Figure S3: Showing the cluster stability with respect to the number of clusters using adjusted rand

index as cluster stability score.
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Figure S4: Histogram over percentage of different comorbidities in each cluster for the 6-cluster

solution.
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Figure S5: Heatmap over percentage point difference between each cluster compared with the

rest of the KC population for the 6-cluster solution.

20
Previous non-melanoma 4-11.2% -3.8% 7.8%
Previous Melanoma { -1.4% -0.8% 0.5%
15
Basic education 1.8% —
X
e
Vocational education 30% 07% 46% -5.4% fd
C
10 @
B
Higher education 5.0% 24% 42% 93% 8
©
Women - 33% 42% -33% 9.0% -
C
._5 m
Men 4 7.9% 33% 42% 33% 9.0% 0
o
0
Bowen's disease 1 -3.0% 0.5% 0.2% 1.6% 11% 25% %
L0 GC)
Squamous cell carcinoma { -5.5% 25% 4.4% 59% 69% 65% g
bt
3
Superficial basal cell carcinoma 4 31% -59% 84% 20% -14% $6.9% o
L 5 g
Nodular basal cell carcinoma 4 54% 28% 42% 95% -6.7% -2.1% g
£
©
Body 1 9.0% 0.1% 5.6% -10.2% )
- -10 4
-t
Head and neck 41 9.0% 0.1% -5.6% 10.2% 5
v}
o
Tumours over 10 mm 4 5.6% 30% 0.8% -43% -16% 44% o
-15
Tumours less than 10 mm 4 65% 2.7% 03% 09% -3.4% -48%
Recurrent tumours 4 0.1% 06% -1.1% 18% -1.1% -0.8%
T T T T T T _20
ARV O R B
& & & & & &
OQ O\) OQ c}\) OQ O\)



Table S1: Patient characteristics for the 6-cluster choice

Total number of patients
Sex, n(%)

Male

Female
Age at treatment, median

biﬁpbsable Income [DKK]

at indeayx date median
Number of hospital visits

Cluster 1

25590 (24.0%)

13779 (53.8)
11811 (46.2)

56.4 (49.1—63.6)

788632

(5741R3—
11 (6—20)

Highest achieved education, n(%)

Higher education
Basic education
Vocational education
Unknown education

14019 (54.8)

3916 (15.3)

7469 (29.2)
186 (0.7)

Cluster 2

48994 (46.0%)

20279 (41.4)
28715 (58.6)

75.1 (69.9-80.9)

319826

(273K —
17 (10-27)

10679 (21.8)

15449 (31.5)

21941 (44.8)
925 (1.9)

Table S2: Tumour characteristics for the 6-cluster choice

Cluster 3

11082 (10.4%)

5627 (50.8)
5455 (49.2)

74.5 (68.0-80.8)

348485

(25223NA—
18 (9-30)

2968 (26.8)

3288 (29.7)

4618 (41.7)
208 (1.9)

Cluster 4
7993 (7.5%)

4138 (51.8)
3855 (48.2)

75.3 (68.4—81.3)

387331

(2742R)—
21 (12-34)

2682 (33.6)

2096 (26.2)

3064 (38.3)
151 (1.9)

(0 [VES] (=1 )
567 (0.5%)

290 (51.1)
277 (48.9)

76.6 (70.8—83.0)

338749

(254470
39 (23-58.5)

154 (27.2)

155 (27.3)

247 (43.6)
11 (1.9)

Cluster 6

12264 (11.5%)

6842 (55.8)
5422 (44.2)

77.9 (72.1-83.7)

324127

(2RRN1—
48 (34—65)

2831 (23.1)

4982 (40.6)

4200 (34.2)
251 (2.0)

Overall

106490 (100%)

50955 (47.8)
55535 (52.2)

72.5 (63.5-79.4)

387567

(DRR720—
18 (9-31)

33333 (31.3)

29886 (28.1)

41539 (39.0)
1732 (1.6)

|



Table S3: Comorbidities and medication prior inclusion date for 6-cluster choice
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