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[ Abstract] Objective: To investigates the level and prognostic value of tumor mutational burden ( TMB) in head and
neck squamous cell carcinoma (HNSCC). Methods: Clinical information and gene expression profiles from the Cancer Ge-
nome Altas-HNSCC dataset were retrospectively collected. TMB levels were calculated basis on data of somatic mutations by
using bioinformatics methods. Cox regression model was performed to evaluate the association between TMB and overall sur-
vival (0S). Results; The TMB level ranged from 0. 053 —95. 868 mutations/Mb. Multivariate logistic regression analysis
showed that TMB was significantly related to sublesional sites. Kaplan-Meier analysis showed a significant reduction in OS in
patients with high TMB (P =0.007). Subgroup analyses revealed that high TMB was associated with poorer OS in patients
with oral cancer (P =0.004). No significant differences in survival were observed between high and low TMB groups in pa-
tients with oropharyngeal cancer, hypopharyngeal cancer and laryngeal cancer. Multivariate analysis ( confounding factors ad-
justed) revealed TMB was an independent prognostic factor for OS in HNSCC patients ( P =0. 022, hazard ratio: 1.416,
95% confidence interval; 1.052 —1.907). Conclusion: TMB is an independent prognostic factor for the survival of patients
with HNSCC. High TMB can identify patients with poor outcome who might benefit from immune checkpoint inhibitors.
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Table 1. Relationship between TMB and Clinicopathological Parameters of Head and Neck Squamous Cell Carcinoma
Characteristic TMB P
Total (n =506) Low (n=355) (%) High (n=151) (%)

Age 0.017
<61 269 201(56.6) 68(45.0)
>61 237 154(43.4) 83(55.0)

Gender 0. 644
Male 369 261(73.5) 108(71.5)
Female 137 94(26.5) 43(28.5)

Race 0. 886
Caucasian 435 304(85.6) 131(86.8)
Others 58 40(11.3) 18(11.9)
Unknown 13 11(3.1) 2(1.3)

Tobacco use 0.035
No 118 92(25.9) 26(17.2)
Yes 369 250(71.8) 119(80.8)
Unknown 19 13(2.3) 6(2.0)

Alcohol use 0.807
No 160 111(31.3) 49(32.5)
Yes 335 236(66.5) 99(66.2)
Unknown 11 8(2.3) 3(2.0)

Pathologic grading 0.655
GX 17 13(3.7) 4(2.6)
Gl 62 45(12.7) 17(11.3)
G2 302 209(58.9) 93(61.6)
G3 118 81(22.8) 37(24.5)
G4 4 4(1.1) 0(0.0)
Unknown 3 3(0.8) 0(0.0)

HPV infection 0.143
Negative 78 55(15.5) 23(15.2)
Positive 66 53(14.9) 13(8.6)
Unknown 362 247(69.6) 115(76.2)

(Table 1 continues on next page)
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Characteristic TMB P
Total (n =506) Low (n=355) (%) High (n=151) (%)
Tumor subsite <0.001
Oropharynx 76 67(18.9) 9(6.0)
Oral cavity 309 231(65.1) 78(51.7)
Hypopharynx 10 6(1.7) 4(2.6)
Larynx 11 51(14.4) 60(39.7)
Clinical stage 0.059
I 22 19(5.4) 3(2.0)
1T 78 59(16.6) 19(12.6)
1 87 65(18.3) 22(14.6)
v 301 198(55.8) 103(68.2)
Unknown 18 14(3.9) 4(2.6)

The P value was calculated by chi-square test or Fisher exact test.

TMB: Tumor mutational burden; HPV: Human papillomavirus.

F2 TMBKFEZMEZR % EZE Logistic B35 7

i i isti i i - 100+
Table 2. Multivariate Logistic Regression Analysis of Influ R —
encing Factors Related to the TMB Level = — HighTee
Characteristic HR 95% CI P £
w
Age 0.123 2 80
<61 1.000 - a
T 404
>61 1.392 0.914 -2.118 s
Tobacco use 0.497 © 204
No 1.000 - P=0.007
Yes 1.205 0.704 -2.061 "o 2000 4000 6000 8000
Clinical stage 0.248 Time (days)
1 1.000 - = o 3] AT S ks S
B3 AR TMB 7KL IEn8E B H W ETFH L
I 1.858 0.473 -7.293 0.375 ) ) . .
Figure 3. Overall Survival of Patients with Head and Neck
1 1.709 0.443 -6.590 0.436 . o
v 5 571 0.715 —9. 252 0.148 Squamous Cell Carcinoma in Different TMB Groups
Tumor subsite <0.001
Oropharynx 1.000 - #3 IMSEEETEEMEZNEEZE Cox TN
Oral cavity 0.445 0.210 -0.941 0.034 Table 3. Univariate Cox Regression Analysis of Factors Af-
Hypopharynx 2.009 0.551 -7.324 0.290 fecting Prognosis of Patients with Squamous Cell Carcinoma
Larynx 3.579 2.240 -5.718 <0.001 —
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Characteristic HR 95% CI P

Pathologic grading 0.376
Gl -2 1.000 -
G3 -4 0. 860 0.616 —1.200

HPV infection 0.172
Negative 1.000 -
Positive 0.580 0.265 -1.267

Tumor subsite 0.156
Oropharynx 1.000 -
Oral cavity 1.609 0.213 -0.875 0.032
Hypopharynx 2.280 0.513 -3.765 0.518
Larynx 1.341 0.575 -1.161 0.260

Clinical stage 0.015
[ -1 1.000 -
m-1v 1.632 1.098 —2.427

TMB 0.008
Low 1.000 -
High 1.484 1.109 —1.985

Abbreviations as indicated in Table 1.
A B

Low
—— High

Overall Survival(%)
Overall Survival(%)

P=0.866
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Table 4. Multivariate Cox Regression Analysis of Factors Af-
fecting Prognosis of Patients with Squamous Cell Carcinoma

T T 1 T
0 2000 4000 6000 0 1000
Time(days)

Time(days)

Characteristic HR 95% CI P
Age 0.106
<61 1.000 -
>61 1.278 0.949 -1.721
Gender 0.005
Male 1.000 -
Female 1.541 1.137 -2.089
Tumor subsite 0.164
Oropharynx 1.000 -
Oral cavity 1.677 0.521 -1.134 0.133
Hypopharynx 1. 664 0.412 -3.082 0.815
Larynx 1.011 0.463 -1.012 0.058
Clinical stage 0.010
I -1 1.000 -
Im-w 1.690 1.133 -2.520
TMB 0.022
Low 1.000 -
High 1.416 1.052 -1.907
Abbreviations as indicated in Table 1.
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Figure 4. Overall Survival of Patients with Head and Neck Squamous Cell Carcinoma in Different TMB Groups

A. Oral cancer; B. Oropharyngeal cancer; C. Laryngeal and hypopharyngeal cancer
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