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The rate of tube feeding dependence after definitive radiotherapy for head
and neck cancer was 5.7%. The rate of tube feeding dependence predicted by Groningen nomal tissue
complication probability (NTCP) model was 12.2%. Because the rate of tube feeding dependence were
lower than predicted by Groningne NTCP model, we updated the NTCP model. The mean dose to the
supraglottic larynx, the contralateral parotid gland and the oral tongue were shown to be
significant risk factors for tube feeding dependence.
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Table 1
Patient characteristics.
n (%)
Age Median 63 (20-89)
6 20-70 100 (82)
>70 22(18)
TUBEM6 Sex Male 100 (82)
Female 22(18)
TUBEM6 NTCP model Ps 0 113 (93)
. 1 7(6)
Groningen NTCP model 2 2(2)
T 0 2(2)
1 23(19)
2 58 (48)
3 24(20)
4 15(12)
N 0 17 (14)
1 31(25)
2a 12 (10)
2b 25 (20)
2c 18 (15)
R I MRT R R 139 2 (Nasopharynx) 14(11)
Patient characteristics Table S D s 3;‘34)
imary site asopharynx
1 IeVeI I b Oropharynx 52 (43)
level 1b e g
rynx
v Primary unknown 2/(2)
IeVeI I b : Om It‘FI ng Baseline weight loss No weight loss 88 (72)
level Ib Including level Ib Patient i i
ChaI’aCteriStiCS Table 2 70 Gy, Treatment modality Radiotherapy alone 21(17)
- Chemoradiotherapy 101 (83)
45 Gy Contourl ng Elective nodal irradiation areas Omitting level Ib 106 (87)
Brouwer 2015 consensus b i e
H H Abbreviations: PS = performance status.
gL“deI Ine N . K Omitting level Ib = bilateral level Ib was omitted from the elective nodal areas.
Including level Ib = level Ib was included in the elective nodal areas.
TUBEMs Groningen NTCP model  external validation
TUBEMs
Table 2
Patient characteristics for the omitting level Ib and including level Ib.
Omitting level Ib (n=106) Including level Ib (n =16) p value
n (%) n (%)
T 0-2 76 (72) 7 (44) 0.026
3-4 30 (28) 9 (56)
N 0-1 45 (42) 3(19) 0.070
2-3 61 (58) 13 (81)
Primary Site Nasopharynx + Primary unknown 40 (38) 3(19) 0.003
Oropharynx 39 (37) 13 (81)
Hypopharynx + Larynx 27 (25) 0(0)

Abbreviations: Omitting level Ib = bilateral level Ib was omitted from the elective nodal areas.
Including level Ib = level Ib was included in the elective nodal areas.



4

TUBEMS6 5.7% Groningen 2
NTCP model 12.2
95 CI 9.9%-14.5%
TUBEMs  Groningen NTCP model ”§ S
Groningen NTCP model  External i

validation Nagelkerke’s R2 g °
0.05 AUC 0.79 discriminative ability 8 o] o
Hosmer-Lemeshow test p = 0.38 Calibration o
intercept -0.999, calibration slope  0.969 & | v o
calibration slope Hosmer-Lemeshow test ° L : T |

calibration intercept  negative 0.0 0.2 0.4 0.6

Calibration plot  Figurel

Closed testing procedure
Table 3 Model revision
Model revision model

Model adjusting the intercept only Groningen NTCP model

NTCP model

Table 3

Predicted risk

Fig. 1. Calibration plot for the predictive model for tube feeding dependence
validated in our current cohort.

Groningen NTCP model up date

Groningen NTCP model p =0.032

adjusting intercept only p = 0.240
up date

Regression coefficients in the original model, model adjusting intercept, and model revision.

Original model

Model adjusting intercept only Model revision

Intercept -11.70 -12.66 ~28.50
advanced T stage (T3-T4) 043 043 1.26
moderate weight loss 0.95 0.95 0.92
severe weight loss 1.63 1.63 2.19
accelerated radiotherapy 1.20 - -
Chemoradiatiotherapy 1.91 1.91 17.07
radiotherapy plus cetuximab 0.56 - -
PCM superior mean dose (Gy) 0.071 0.071 0.023
PCM inferior mean dose (Gy) 0.034 0.034 -0.071
Contralateral parotid gland mean dose (Gy) 0.006 0.006 0.126
Cricopharyngeal muscle mean dose (Gy) 0.023 0.023 0.140
Abbreviations: PCM = pharyngeal constrictor muscle.
TUBEMsé
Table 4 Including level Ib Omitting level Ib
TUBEMsé SupraglotticLarynx mean dose,
contralateral Parotid Gland mean dose Oral tongue  mean dose TUBEMs
Oral Tongue
Table 4
Results of the univariable analysis of tube feeding dependence at 6 months (TUBEy) after radiotherapy.
OR (95% Cl) p value
Age 20-70 1 p=0.115
>70 3.789 (0.701-18.564)
PS 0 1 p=0.078
1-2 6.171 (0.7889-35.103)
it 0-2 1 p=0.027
3-4 5.956 (1.2192-43.007)
N 0-1 1 p=0.135
P53 4.147 (0.6779-79.640)
Primary Site Nasopharynx + Primary unknown 1
Oropharynx 2574 (0.316-53.043) p=0.392
Hypopharynx + Larynx 5.250 (0.633-109.398) p=0.127
Baseline weight loss No weight loss 1
1-10% 0.572 (0.029-3.747) p=0.598
10%- 5533 (0.2493-53.637) p=0.225
Treatment modality Radiotherapy alone 1 p=0.098
Chemoradiotherapy 75,237,116 (0.674-cannot estimate)
Elective nodal irradiation areas Omitting level Ib 1 p=0.043
Including level Ib 5.885 (1.064-29.715)
PCM mean dose (Gy) 1.161 (1.025-1.330) p=0.018
PCM superior mean dose (Gy) 1.049 (0.964-1.181) p=0.301
PCM middle mean dose (Gy) 1.140 (1.022-1.303) p=0.017
PCM inferior mean dose (Gy) 1.033 (0.981-1.090) p=0218
Cricopharyngeal inlet mean dose (Gy) 1.054 (1.001-1.116) p=0.045
Supraglottic larynx mean dose (Gy) 1.067 (1.001-1.156) p=0.045
Glottic area mean dose (Gy) 1.046 (0.996-1.104) p=0.070
Extended oral cavity mean dose (Gy) 1.098 (1.011-1.207) p=0.026
Oral tongue mean dose (Gy) 1.090 (1.010-1.187) p=0.027
Anterior oropharynx mean dose (Gy) 1.089 (0.997-1.226) p=0.059
Contralateral PG mean dose (Gy) 1112 (1.022-1.217) p=0.015
Ipsilateral PG mean dose (Gy) 1.038 (0.965-1.123) p=0318
Contralateral SMG mean dose (Gy) 1.173 (1.071-1.333) p<0.001

Abbreviations: OR = odds ratio, Cl = confidence interval, PS = performance status, PCM = pharyngeal constrictor muscle.

PG = parotid gland, SMG = submandibular gland.

Omitting level Ib = bilateral level Ib was omitted from the elective nodal areas.

Including level Ib = level Ib was included in the elective nodal areas.
For dose variables OR, increase per 1Gy.



Table 5

Results of the multivariable analysis of tube feeding dependence at 6 months
(TUBEy) after radiotherapy.

OR (95% CI) p value
Supraglottic larynx mean dose (Gy) 1.105 (1.023-1.222) p =0.009
Contralateral PG mean dose (Gy) 1.132 (1.027-1.262) p=0.015
Oral tongue mean dose (Gy) 1.094 (1.004-1.208) p =0.040

Abbreviations: OR = odds ratio, Cl = confidence interval, PG = parotid gland.
For dose variables OR, increase per 1Gy.
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