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Analysis of influencing factors and construction of predictive model for severe acute radiation

proctitis after radiotherapy for cervical cancer

WANG Hongjie' FU Xiaohui' LI Lijuan' ZHU Yujing’ TIAN Long’
'(Gynecology Department, Chengde Third Hospital, Chengde 067000, China)
*(Obstetrics and Gynecology Department, Xinglong County People's Hospital, Chengde 067000, China)

*(Department of Radiotherapy, the First Affiliated Hospital of Hebei North University, Zhangjiakou 075000, China)

ABSTRACT This study aims to analyze the risk factors of severe acute radiation proctitis after cervical cancer
radiotherapy, and create a Nomogram model for predicting the disease incidence. 330 cervical cancer patients in
Chengde Third Hospital from July 2022 to July 2024 were included in the study. They were divided into a case
group (n=40) and a non-case group (#=290) based on whether they developed grade III or IV severe acute radiation
proctitis after radiotherapy. The clinical data of the patients were retrospectively analyzed and compared, followed
by a multi-factor Logistic regression analysis to identify disease influencing factors. Nomogram model for predicting
the disease occurrence was created by using the "rms" package in R language. The predictive efficacy of the model
was assessed by using ROC curve, calibration curve, and clinical decision curve. In the single-factor variance
analysis, the age, diabetes, immune dysfunction and targeted therapy proportions in the case group were higher than
those in the non-case group (all p < 0.05). The minimum distance from the treatment isocenter to the anterior rectal
wall was lower in the case group than that in the non-case group (p < 0.05). Multivariate Logistic regression analysis
identified high age (OR=3.081, 95%CI: 1.216~7.805), diabetes (OR=4.870, 95%CI: 1.848~12.839), immune
dysfunction (OR=4.542, 95%CI: 1.435~14.380), targeted therapy (OR=4.583, 95%CI: 1.085~19.358), and low
minimum distance from the treatment isocenter to the anterior wall of the rectum (OR=7.823,95%CI: 2.933~20.864)
as the independent risk factors for severe acute radiation proctitis (all p < 0.05). Based on these independent risk
factors, Nomogram prediction model was created. AUC, sensitivity, and specificity on the ROC curve were 0.844,
82.90%, and 71.83%, respectively. The calibration curve showed a good fit between predicted and actual
probabilities (y’=6.893, p = 0.773). The model curve on the clinical decision curve was higher than both the "None"
and "All" lines. The analysis of risk factors for severe radiation proctitis after cervical cancer radiotherapy and the
creation of Nomogram prediction model are helpful in improving disease prevention and treatment outcomes, and
possess certain clinical application and guidance value.

KEYWORDS Cervical cancer, Grade IlI, Grade IV, Acute, Radiation proctitis, Predict
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Table 1 Single-factor variance analysis of clinical data for the case and non-case groups

[xs, n(%)]

PR VR

Clinical data

it 2H (n=40)
Case group (n=40)

AR 120 (n=290) 0t p
Non-case group (7=290)

ERE 1 B Age 58.56+7.34 56.26+5.56 2351 0.019
R IKPES / 4 Karnofsky score 85.22+4.11 86.09+3.16 -1.569  0.118
A 5 B A5 4 / (kg m™) Body mass index 25.4545.12 25.23+4.09 0309  0.758
B JR 9% Diabetes 5465  0.019
A Yes 14(35.00) 55(18.97)
JE No 26(65.00) 235(81.03)
75 Il Hypertension 0.883  0.347
A Yes 13(32.50) 74(25.52)
7 No 27(67.50) 216(74.48)
G D1 e RS Immune dysfunction 6.034 0.014
A Yes 6(15.00) 12(4.14)
JE No 34(85.00) 278(95.86)
' U BEA 4= Renal Insufficiency 0.036  0.849
A Yes 3(7.50) 2006.90)
7 No 37(92.50) 270(93.10)
R 5 Drinking history 0.113 0.736
A Yes 6(15.00) 34(11.72)
JE No 34(85.00) 256(88.28)
W2 % 52 Smoking history - 0.593°
A Yes 5(12.50) 3010.34)
7 No 35(87.50) 260(89.66)
N 3L I 95 B0 Human papillomavirus test 0.032 0.984
16 % Type 16 25(62.50) 177(61.03)
1878 Type 18 10025.00) 75(25.86)
HAhZY Other types 5(12.50) 38(13.1D
N3 #7677 Endocrine therapy - 0.645
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FLARE: BHURLYT G SO L B 2520 R 343 A AN TR A 61 g
sk
I R Bk JF Il (n=40) AR 2 (n=290) 0t P
Clinical data Case group (n=40) Non-case group (7=290)
H Yes 2(5.00) 10(3.45)
7t No 38(95.00) 280(96.55)
HLIR)YA YT Targeted therapy 5.399 0.020
A Yes 11(27.50) 39(13.45)
7t No 29(72.50) 251(86.55)
Ji IR AARFY / em® Tumor volume 83.24+11.32 79.74+11.83 1.763 0.079
B AR cm® Rectal volume 65.28+7.25 63.17+6.84 1.816 0.070
T S 0 [F) B T B fe /N R / mm 9.32+4.11 11.45+5.83 -2.234  0.026
Minimum distance between the treatment isocenter and the
anterior wall of the rectum
PTV-D, /Gy 54.28+1.13 53.93+1.32 1.598 0.111
PTV-D, . /Gy 46.34+1.23 46.64+1.06 -1.645 0.101
PTV-D,.. /Gy 50.33+1.03 50.20+1.15 0.678 0.498
BV, / %Rectum V, 48.04+3.26 46.68+4.33 1.912 0.057
BV, /% Rectum V,, 38.20+3.11 36.86+4.98 1.657 0.099
BV, /% Rectum V,, 27.34+4.83 25.90+5.92 1.472 0.142
BHWV,,/ % Rectum V, 14.33+4.38 12.83+5.93 1.542 0.124

v * N Fisher KMt R yL G0 1A

Note: *is the statistical value of Fisher's exact probability method.

22 EESEMHMSMEBRXEMEZZEE % Logistic [7] I3 43 #1 45 & & 7R & # (OR=3.081,

Logistic ElY3 54

A BN SO B R K E 5T, K

AWAEN T, B UHE N 0. B

95%CI: 1.216~7.805) « ¥ JK 7% COR=4.870, 95%CI :
1.848~12.839) . % 1% 1) RE = 15 (OR=4.542, 95%CI :
1.435~14.380) . 4 [1] V5 77 (OR=4.583,95%CI: 1.085

FORBRVITITE 19,358 it 97 25 ofr o I I A i /B 8

IR GORE Rl RIS O M B ETEER. (OR=7.823, 95%CI: 2.933~20.864) Ay B Wi L i 2
ANBE B DL RAELAR N R B S RS T B BRSO 0 25 1 R 2 (38 p0.0%) (o

CED VAR FHEYT CEDIME N 1, BWE N 0. 2B 2),
2 EEIVEHEHEER RN R LR Logistic BIHAT

Table 2 Multivariate Logistic regression analysis of influencing factors of severe acute radiation proctitis

7% & Independent variable

B S.E. Wald i OR 95%CI

RS Age

FE PR Diabetes

G T E RS Immune dysfunction

HeaRTT

Targeted therapy

TRTT S 0 R B AT RE R /N BE S

Minimum distance between the treatment isocenter
and the anterior wall of the rectum

% % Constant

1.125 0.474 5.627 0.018 3.081 1.216~7.805

1.583 0.495 10.248 0.001  4.870 1.848~12.839
1.513  0.588 6.625 0.010 4.542 1.435~14.380
1.522  0.735 4.289 0.038  4.583 1.085~19.358

2.057 0.501 16.891  <0.001 7.823  2.933~~20.864

-5.067 1.059 22892 <<0.001 0.006  0.001~~0.050
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4¢ Nomogram Fl#78 (F] 1), A ROC #h 2k
I 7 %/ 81.83%, Brier Score 5 0.168, F1-Score
0822, AUC N 0.844, R FEE 1% 43 51 N
82.90% F171.83% (& 2). MUk b —5ik a3
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2 (F4). WEBISIEH Bootstrap H #4455 W oR
AUC N 0.842, — (1% #8 L N 0.838 (95%CI:
0.808~0.870) . AR I IE H A [H] 147 ROC Hh 28 1)
HRONFERE (=6.832, p=0.593), AUC Z R4
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J& s g i () S TEUR P B ¢ e AERTTIZR
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MR IT SO 5 W T RE R AR /) BE R I KR

BEWRESAEXFEERNA 7 E R, H
7 T B 52 1) vy ) e RS PARAEG, AT k2D T S e Xt
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UEAl, RS M AR > TR 2 L 1 R AR AL
N, UHIEBA AT GIEEEIERIT) B2
R B PR B U N B AR T B AR T
oy [R) L i AR B/ BE ES B R T AR 4L
XYL R E MR EXEG T E 2 BRI %0
FAEEMA BRI E T BISRPA . K&
P BE 7 VoV, IR G 2 2 5, (HR B4
B A A S AME XK T ARG . Bl vV, ~V,,
B KAB A /AME 3 31 8 53.22% 44.83% 33.19%.
21.34% H1 44.38%. 33.85%. 21.84%. 8.33%, iE
o5 B 2 4 BN 51.94%.  42.83%. 31.88%.
19.73% F1 40.45%. 30.83%. 18.23%. 5.33%. [
HMIF T W 1V, B A 10% 0T 26 5 S0 JBUs 1 B ¢
RAEZRTRHEL12%. [N, GIUEERR2HE
LR IR Q0185 ) CIESLE V,, N E EI1S M
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h4e B v, [V AW FE i e, {Hd ik e
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FEFZHE—ERE LFS T R4, Fik,
VBT A5 O [ L i R A /) R R R e BB A
EBEMEE R T 69T S 0 [F E e
BNEB BN, RR W S0 5 s T
Hh K B s 3 N 2 DA e 98 R0 L i RE 2 TR PR
B

40 50 60 70 80 90 100
1 1 1 1 1 1 |

60 62 64 66 68
1 1 1 1 ]

0 10 20 30
Score | 1 1
48 50 52 54 56
Age 1 1 1 1 1
Diabetes |

Immune dysfunction |

Targeted therapy L

Age and minimum distance 20 18 16 12 10 8 6 4 2
between the treatment isocenter L 1 1 1 1 1 1 1 1
and the anterior wall of the rectum
Total score 1 1 1 1 1 1 1 ]
0 60 120 180 240 300 360 420

Risk

1 1 1 1 1

L
0.10

1 1 1 ]
0.30 0.40 0.50 0.60 0.70 0.80 0.900.95 0.99

B EE SO B 2 Nomogram TR RS CHEIE | v T 45 v [R) L1 i B A /DN 8 R 43 0l A 2 T mm)
Fig.1 Nomogram prediction model of severe acute radiation proctitis (Age and minimum distance between the treatment isocenter
and the anterior wall of the rectum units are years and millimeters, respectively)
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