Supplemental Table S1: Prognostic value of risk factors and tumor characteristics analyzed by
univariate survival analyses and by univariate Cox regression.

univariate survival analysis

Cox regression (univariate)

Median OS S.d. 5-year OS P 95% ClI

n [years] (%) [log-rank] HR lower upper P-value
Al 620| 476 039  (48)
el Ffﬁrzlile jf?% i:gg 8132 Eig Ui 1.1189 0915 1544 019
Age iﬂigliﬂ 218 g:?)g 8:22 Eig <0.001 1.;37 1242 1904 <0001
HPVie-status l\lif)iifiyeze igi i?ﬂl (r){.éclf Sg <0.001 o.§11 0229 0420 <0001
T-stage ;:421 2;3 i;; é:ig Egg <0.001 3.1170 2539 3958 <0001
N-stage R‘S zltg; Z:ii 8123 Eiég 0.046 1.2185 1.003 1646 2047
Localization NoTno-:uosT" gg; g:ég 8:33 Egj; 0.008 0.7145 0598 0927 008
@é%osmpuon \I(\leos 282 ;:gg 3:23 gg; <0.001 1.8136 1454 2320 <0001
Smoking \I(\leos 411;; 1£i988 g:jg Eigi 0.005 1.5173 1145 2159 2005
(CEOCrT(IJO(;t)JIdIty g; ﬁg ?:gg 8:2; 83 <0.001 2.6101 2089 3239 - 0:001

S.d. Standard deviation; n.d. not defined.



Supplemental Table S2: Prognostic value of risk factors and tumor characteristics analyzed by multivariate
Cox regression models.

multivariate Cox regression 2nd Round 3nd Round
0, - - -
R 95% ClI p e P i P
N lower upper value value value

All 620

Female 142
Gender Male 478

< Median 310 1 1 1
Age >Median 310 [1.430 1124 1821 009 146 0002 14, 0001

Negative 436 1 1 1
HPViestatus — pogitive 184 (0313 0212 0462 0091 g3gs <0001 455, <0001

12 319| 1 . 1
T-stage 3-4  297(2333 1808 3011 00T o095 <009
o vl 1 - <0.001| TxN
- a
N-stage N+ 455|1.260 0959 1.655 O0% 125 0108 2.247
. Non-tonsil 361 1 b 1
Localization Tonsii 259[1.172 0017 1498 0296 1168 0214 1 ,ove | Locaization
Alcohol No 260 1 b 1 : x Alcohol
consumption Yes 29211.201 0.920 1.567 D8 1.190 Ehikes L 2ED
. No  112]| 1

Smoking Yes 4890828 0559 1209 0347
Comorbidity 0-1 436 1 1 1
(ECOG) >2  179|1862 1444 2400 000 1g5; <O000L ;g5 <0001

In the second round of the Cox regression, the model did not change substantially by removing the variable for smoking
or in the third round, by replacing (a) T-/N-stage, and (b) localization/alcohol consumption, by two respective interaction
terms. Still there is a significant influence of the interaction term for T- and N-stage and in case of localization and alcohol
consumption, the impact of the interaction term is higher compared to the single variables, although not reaching

significance.



Supplemental Table S3: Descriptive analysis of differences in tumor characteristics and
lifestyle/patient-related risk factors between OPSCC with concordant and disconcordant HPV-tests

(n=688).
statistical difference P color code Discordant HPV-tests
non P>0.10 n=29 n=39
trend 0.102 P >0.05 | . :
significant 0.053 P > 0.01 ! HPV-type 16 DNA:| positive negative*
highly significant P <0.01 . . i
SAML pl16'NK4a expression: S EVYE positive
OPSCC with concordant HPV-tests P
(higher) T-stage 0.588 0.366
(higher) N-stage 0.470
n=436 . o
HPV-negative* (non-tonsil) localization 0.445 0.250
more frequent alcohol consumption 0.357
( q
(more frequent) smoking 0.728
(lower) T-stage
(lower) N-stage
n=184 . o
HPVis-driven® (tonsil) localization

(less frequent)

(less frequent)

< 0.0018

alcohol consumption

smoking 0.0048

*: negative for all HPV types tested, no p16'Nk4a expression; #: HPV type 16 DNA positive and p16'Nk4a overexpression.
P-values calculated by x2 test (Pearson, asymptotic, two-sided), significant P-values (p< 0.05) in bold, §: values
remaining significant after adjusting the level of significance according to Bonferroni’s correction for multiple

comparisons (P< 0.01 for n=5 tests).



Supplemental Table S4: Risk profiles of selected cases, to exemplify the influence of risk
factors and tumor characteristics in the PCA.

7
HPV16-DNA yes
p16'NK4a expression yes
Age 63.4
Comorbidity (ECOG) 0
Alcohol no
Smoking no
Tonsillar Localization yes
T-stage T1
N-stage NO

Blackening of cell filling indicates adverse impact of risk factors and tumor characteristics.

In brief, cases 1 and 2 located to the left in Figure 3B had HPV-negative, non-tonsillar
OPSCC with alcohol consumption and smoking history. Higher age, comorbidity, T- and N-
stage in comparison to case 2 shifts case 1 to the top in Figure 3B. Cases 6 and 7 located
to the right in Figure 3B had HPV-driven OPSCC, without alcohol consumption and
smoking history. Non-tonsillar localization of the primary, higher age, comorbidity, T- and
N-stage shifts case 6 to the top in Figure 3B. Cases 3-5 have more inconsistent risk profiles
and are located close to the origin of both components of the PCA (Figure 3B).



Supplemental Table S5: Descriptive analysis of biometric data of patients with OPSCC negative for

HPV-DNA but positive for p16™K42 expression (n=33).

OPSCC with p16'NkK4a expression lacking HPV DNA

group 1 group 2
all risk positive risk negative
"HPV-negative-like" "HPV-driven-like"
N (%)* N (%) N (%) P-value
Risk factors 33 (100) 20 (61) 13 (39)
male 28 (85) 17 (85) 11 (85) .
St female 5 (15) 3 (15) 2 (15) L
< Median 18 (55) 12 (60) 6 (46)
Age >Median 15 (45) 8 (40) 7 sa 04
Comorbidity healthy (0-1) 24 (73) 14 (70) 10 77 1 000
(ECOG) sick (2-4) 9 (27) 6 (30) 3 (23) '
Alcohol >2 | day 15 (45) 15 (75) 0 © 0.001
(standard drinks) <2/day 18 (55) 5 (25) 13 (100) '

, yes 27 (82) 20 (100) 7 (54) "
Smoking o 5 (18) 0 ) 6 (46) 0.002
Tumor characteristics

o tonsil 14 (42) 3 (15) 11 (85)
Localization other than tonsil 19 (58) 17 (85) 2 (15) <0.001

1-2 20 (61) 10 (50) 10 (77)
T-stage 3-4 13 (39) 10 (50) 3 (23) 0.122
i NO 5 (15) 4 (20) 1 (8) "
etz N+ 28 (85) 16 (80) 12 (92) 0.625

* Percentage based on total cases (n=33). P-values (asymptotic, 2-sided) calculated by chi square or (#) Fisher’s

exact test; significant P-values (P < 0.05) in bold.



Supplemental Table S6: Descriptive analysis of patient’s therapy with OPSCC
expressing p16™N¢4@ put lacking detectable HPV DNA.

Prediction by PCA
group 1 group 2
risk positive, risk negative,
"HPV-negative like" "HPV-driven-like"
N (%) N (%) P-value
curative therapy yes 20 (61) 13 (39)
no 11 (55) 3 (23)
upfront surgery yes 9 (45) 10 (77) 0.070
. . no 10 (50) 4 (31)
neck dissection yes 10 (50) 9 (69) 0.275
. no 2 (22) 1 (112)
RO resection yes 7 (78) 8 (89) 1.000
no 7 (37) 7 (54)
chemotherapy yes 12 (63) 6 (46) 0.341
- no 2 (12) 0 (0) .
radiation yes 17 (89) 12 (100) 0.510
. no 7 37) 7 (54)
chemoradiation yes 12 (63) 6 (46) 0.341

P-values (asymptotic, 2-sided) calculated by chi square or (*) Fisher’s exact test.



