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TATI, also known as pancreatic secretory trypsin inhibitor (PSTI) or serine peptidase inhibitor Kazal 1 type
(SPINK1), is a trypsin inhibitor that functions mainly in the pancreas, where it serves as a suppressor of premature

trypsinogen activation.

OPSCC HPV TATI survival

| 1. Introduction

The incidence of OPSCC has been increasing in recent years, particularly in Western countries &1, Although over
100,000 new cases of oropharyngeal cancers are diagnosed yearly worldwide, the majority is diagnosed in
developed countries @Bl Squamous cell carcinomas form over 90% of the newly diagnosed oropharyngeal
cancers QEIEIBIE The median overall 5-year survival in Finland is 64% among men and 70% among women .
The most significant risk factors for OPSCC are smoking, heavy alcohol use, and HPV infection. Today, more than
half of the new OPSCC cases are associated with HPV [ and HPV-positive OPSCC and HPV-negative OPSCC
are considered as separate disease entities. In HPV-positive OPSCC, the symptom profile and tumor
characteristics differ from HPV-negative OPSCC, and the treatment response and the prognosis are usually
substantially more favorable in HPV-related disease I The prognosis for HPV-negative OPSCC remains
relatively poor 1213 and the explanation for poor survival rates remains unclear. To improve treatments and
diagnostics, it is important to discover novel information on previously undiscovered prognostic factors and

mechanisms affecting survival.

Various biomarkers have previously been associated with OPSCC, such as p16 R4Sl Other potential
biomarkers with possible prognostic value in OPSCC include Cyclin D1 and matrix metalloproteinases 1 and 2 18
(17]181119] - Fyrthermore, recent studies have shown that HPV16 E6 and E7 serum antibody levels may predict
OPSCC in advance 2921 However, to our knowledge there are currently no prognostic biomarkers or diagnostic
serological biomarkers that are used for individualization of treatments for head and neck squamous cell cancers.
Thus, further research on promising biomarkers is warranted. This study is focused on a biomarker known as
tumor-associated trypsin inhibitor (TATI), which is associated with multiple malignancies, but has rarely been
studied in oropharyngeal cancer [22123],

TATI, also known as pancreatic secretory trypsin inhibitor (PSTI) or serine peptidase inhibitor Kazal 1 type
(SPINKZ1), is a trypsin inhibitor that functions mainly in the pancreas, where it serves as a suppressor of premature

trypsinogen activation 24 The mechanisms regulating extrapancreatic TATI secretion are only partially known. The
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reference range of TATI concentration in serum (S-TATI) is 3.2—16 pg/L in healthy individuals 22!, S-TATI has been
shown to increase in several non-malignant conditions, such as acute pancreatitis and various other severe
inflammatory diseases. Elevated secretion of TATI in cancer patients was first found in the urine of patients with

ovarian cancer 28271 and it has since been detected in serum and tumor tissue in various malignancies 22!,

In addition to the role if TATI as a diagnostic tumor marker, it may have value as a prognostic marker 28, and as a

target for cancer treatment 129,

| 2. TATI Serum Concentrations and Clinical Characteristics

S-TATI was determined in 90 serum samples. Based on a selected cut-off value of 17 ug/L, 21 (23.3%) of the
patients were considered TATI positive and 69 (76.7%) S-TATI negative. The crosstab comparisons of S-TATI

according to clinical parameters are presented in Table 1.

Table 1. Clinicopathological data according to S-TATI.

Variable S-TATI- % S-TATI+ % p-Value M(lss=|ng%l)%
Number of patients 69 76.7 21 23.3
Age 60.8 65.1 0.054
Gender
Male 52 78.8 14 21.2
Female 17 70.8 7 29.2 0.4
Smoking
Never 27 96.4 1 3.6
Former 25 83.3 5 16.7
Current 17 53.1 15 46.9 <0.001 **
Heavy alcohol use 16/17.8
Never 36 83.7 7 16.3
Former 6 60.0 4 40.0
Current 13 61.9 8 38.1 0.09
T class
T1-T2 46 51.1 12 13.3
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Variable S-TATI- % S-TATI+ % p-Value Mzzs;r;%l;%
T3-T4 23 25.6 9 10.0 0.4
N class
NO-N1 59 79.7 15 20.3
N2-N3 10 62.5 6 37.4 0.2
Stage
-1l 52 82.5 11 17.5
-1v 17 63.0 10 37.0 0.04 *
Grade
| 1 3383 2 66.7
] 8 53.3 7 46.7
1l 60 83.3 12 16.7 0.009 *
Localization
Tonsil 48 90.6 5 9.4
Base of tongue 17 77.3 5 22.7
Soft palate & 30.0 7 70.0
Posterior wall of oropharynx 1 20.0 4 80.0 <0.001 **
HPV
the HPV-
HPV- 21 56.8 16 43.2 nd higher
HPV+ 48 90.6 5 9.4 <0.001 ** de III). In

addition, S-TATI negativity correlated with tonsil as tumor site (90.6% of the patients).

A majority (96.4%) of the non-smokers were S-TATI negative. Additionally, most (83.3%) of the former smokers
- i 0, - I 0, - iti
WBhreviations SHREY & I e R Bisnimniber HPV: HutedA b o mavine. Bt Ba A hROGBER:

S-TATI positive patients had reduced OS during the 5-year follow-up and S-TATI positivity was linked to poor OS
(p < 0.001) and DSS (p = 0.04) in the whole cohort. Furthermore, S-TATI positivity correlated with poor OS (p =
0.01) and DSS (p = 0.05) in HPV-negative patients and with poor DSS (p = 0.01) in HPV-positive patients. The

survival curves according to S-TATI and OS are presented in Figure 1.
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S-TATl and OS
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S-TATI and 08 in HPV-positive OPSCC
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Figure 1. (a) Overall survival (OS) according to positive (>17 pg/L) and negative (<17 pg/L) S-TATI in the whole
patient cohort. (b) Overall survival (OS) according to positive and negative S-TATI in HPV-positive OPSCC
patients. (c) Overall survival (OS) according to positive and negative S-TATI in HPV-negative OPSCC patients.

In the multivariate Cox regression analysis, poorer OS correlated significantly with age (adjusted Hazard ratio (HR)
1.08, 95% Confidence interval (Cl) 0.03-1.13, p = 0.004) and S-TATI (adjusted HR 2.47, 95% CI 1.26-4.84, p =
0.009). In addition, poorer DSS was associated with age (adjusted HR 1.07, 95% CI 0.01-1.14, p = 0.018) and S-
TATI (adjusted HR 2.54, 95% CI 1.07-6.02, p = 0.034) in the Cox regression multivariate model. The results of the
multivariable analysis are presented in Table 2. In the multivariate Cox regression analysis with p16 as a separate
variable, S-TATI correlated significantly with OS (adjusted HR 2.49, 95% CI 1.28-4.83, p = 0.007) and DSS
(adjusted HR 2.54, 95% CI 1.09-5.94, p = 0.031) and the results are presented in Table S2.

Table 2. Multivariate Cox regression analysis for overall-survival (OS) and disease-specific survival (DSS).
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Variable ok D
HR 95% CI p-Value HR 95% CI p-Value

Age 1.08 1.03-1.13 0.004 * 1.07 1.01-1.14 0.018 *
Smoking 0.034 * 0.205
Ex-smoker versus never 1.20 0.27-5.40 0.816 0.62 0.10-3.98 0.615
Current smoker versus never 4.14 1.22-14.06 0.023 * 2.43 0.64-9.18 0.192
Stage llI-IVversusStage |-l 1.71 0.70-4.20 0.243 2.19 0.72-6.64 0.168
HPV-versus HPV+ 1.01 0.36-2.83 0.988 0.96 0.27-3.43 0.955
S-TATI 2.47 1.26-4.84 0.009 * 2.54 1.07-6.02 0.034 *

Both serum and tissue data were available for 90 patients. For TATI IHC, adequate samples with HPV status

determinaté)n wer avaiIaP(Ije for 77 (85. 0/g) 1Qatient?. TATI was assesfsed in the ttbnbor tissue in all 77 samples and
HR: Hazard ratio; Cl: Confidence interval. S-TATI values are log-transformed. p < 0.05 *.

in the tumor-adjacent lymphocytes in 76 samples (Eigure 2a—c). Most of the samples showed moderate or strong
IHC staining of TATI in both the tumor (63.3%) and in the peritumoral lymphocytes (60.5%). TATI-immunopositivity
was cytoplasmic. TATI expression in IHC was associated with certain patient characteristics but not with S-TATI.

Crosstab comparisons of TATI IHC and clinical characteristics are presented in Table 3 and Table 4.

Figure 2. (a) Moderate/strong TATI expression in tumor tissue. (b) Moderate/strong TATI expression in peritumoral
lymphocytes and mild expression in the tumor tissue. (c¢) Negative TATI expression in the tumor tissue. Scale bar

length 50 um. Magnification x200.

Table 3. Clinicopathological data according to TATI expression in tumor tissue.
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Variable
Number of patients
Age
Gender
Male
Female
Smoking
Never
Former
Current
Heavy alcohol use
Never
Former
Current
T class
T1-T2
T3-T4
N class
NO-N1
N2-N3
Stage
11
H-1v

Grade

TATI in
Tumor 0-1

20

64.4

15

14

11

12

11

%

26.0

254

27.8

3383

28.0

17.9

35.9

16.7

22.2

22.4

32.1

19.0

57.1

17.0

45.8

0.0

23.0

TATI in
Tumor 2-3

57

61.1

44

13

16

18

23

25

14

38

19

51

44

13

10

%

63.3

74.6

72.2

66.7

72.0

82.1

64.1

83.3

77.8

77.6

67.9

81.0

42.9

83.0

54.1

100.0

77.0

Missing/%

p-Value (n=77)

0.2

0.8

0.4

14/18.2

0.4

0.4

0.006 *

0.007 *
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e TR TATD g e WSO
Il 17 27.4 45 72.6 0.7
Localization
Tonsil 10 21.7 36 78.3
Base of tongue 6 35.3 11 64.7
Soft palate 3 33.3 6 66.7
Posterior wall of oropharynx 1 20.0 4 80.0 0.7
Variabllelml TATI in L)(;Tlphocytes % TATI in L32/E13phocytes % p-Value M(lss:r;gsl;ﬂa
Number of patients 30 39.5 46 60.5
Age 62.6 61.3 0.6
Gender
Male 23 39.7 35 60.3 pion was
,p <0.05
Female 7 38.9 11 61.1 0.9
Smoking
Never 10 43.5 13 56.5
Former 5 20.0 20 80.0
Current 15 53.6 13 464 0.04*
Heavy alcohol use 14/18.4
Never 17 44.7 21 55.3
Former 1 16.7 5 83.3
Current 9 50.0 9 50.0 0.4
T Class
T1-T2 14 28.6 35 71.4
T3-T4 16 59.3 11 40.7 0'0*09
N Class
NO-N1 23 36.5 40 63.5
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Variable TATIlin L)(;Tlphocytes o TATIIN L)lesphocytes % p-Value M(l;s=|n7961)%
N2-N3 7 53.8 6 46.2 0.2
Stage
Il 16 30.2 37 69.8
-1V 14 60.9 9 39.1 0.01*
Grade
| 1 50.0 1 50.0
1] 6 46.2 7 53.8
1] 23 37.7 38 62.3 0.8
Localization
Tonsil 15 32.6 31 67.4
Base of tongue 6 37.5 10 62.5
Soft palate 6 66.7 3 33%3
Pojfsgﬁ;:';’fl‘i of 3 60.0 2 400 0.2
HPV
HPV- 18 60.0 12 40.0
HPV+ 12 33.3 34 66.6 0'203
1. Diay, r., reiiay, J., QUEIjullidalaiaill, 1., JISYCl, M.L., VIS, L.A., JEilidl, A. Giuual vaiiver satistics

2018, GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185
countries. CA Cancer J. Clin. 2018, 68, 394-424.
APRRE AN a Y AU B OB S A PAERTIIBY 306r S T WRSSHRRPHBRAY Edh (BT AN EHREYP! S5t WBS
scog@bi_rgir@ inflammatory cells adjacent to the tumor tissue, TATI in lymphocytes 0-1: mild positivity, TATI in

lymphocytes 2—3: moderate-strong positivity, p < 0.05 *.
3. Lambert, R.; Sauvaget, C.; de Camargo Cancela, M.; Sankaranarayanan, R. Epidemiology of

Mo8aRELbiramife.Qraksanitt #RFl fraRhar YBXuEaidIn GastiosrialpphRpao (Frtd 283) O3 Gftved

A, Sirtedt, 9.8 SIRGEA'S. \WarSclr! BiEragilAfsasHYB¥URIPERIRE fhdAhkIP Jy@Ystissue did not

sigfiCAEM UTRIHS IR oPIBRY1 6lidgal 1 parpgneters. However, elevated expression of TATI in peritumoral
lymphocytes was linked to HPV positivity (66.6%) and lower T class (71.4%). In addition, patients with moderate or

sﬁfoﬁgne%\{)?ésl‘si'g‘h; (%%% ’inY 'r')evriltruarrq(l)’rg ryM%Hb(R/FeS Ma(a_'éj %o‘r]agl'é 8ge(%e£l %’&‘:%I-Y(\)/v(\?lefve(r;%iscrg‘gﬁx was
only BoisE 085 5n e R e (NS MIRA AOR A SNSSRS SR i iV QIRRAINGRS not
stat QD &R FRRRR 6 RANANER 2 AL L SRBAINRLS DEYeISs Mah aneel Reiq018, 16, 90-102.
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