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[ Abstract] Objective To explore the risk factors of peripheral intravenous infusion
phlebitis (IP) in cervical carcinoma (CC) patients, and construct a risk prediction model of
peripheral venous IP. Methods Information of CC patients in the obstetrics and gynecology
department of the First People's Hospital of Suqian city from January 2019 to May 2024 was
retrospectively collected. CC patients from January 2019 to December 2023 were included in
the training set, and CC patients from January 2024 to May 2024 were included in the internal
validation set. Patients were divided into IP and non IP groups based on whether IP had occurred.
Single factor analysis and stepwise Logistic regression were used to screen the influencing factors
of peripheral venous IP in CC patients, and prediction model was constructed. The receiver
operating characteristic (ROC) curve and the area under the ROC curve (AUC), calibration
curve, and decision curve were used to evaluate the predictive performance, accuracy, and clinical
adaptability of the risk prediction model. Results A total of 349 CC patients were included, and
the incidence of peripheral venous IP was about 14.33%. In the training set, there were 289 CC
patients, and peripheral venous IP occurred in 41 cases. In the validation set, there were 60 CC
patients, and peripheral venous IP occurred in 9 cases. Stepwise multivariate Logistic regression
analysis showed that the combination of diabetes, right puncture, lower limb puncture, and total
amount of infusion > 2 000 mL were risk factors for the peripheral vein IP in CC patients, while
infusion heating was a protective factor for the peripheral vein IP in CC patients. Probability of
peripheral venous IP =1/[1+eA(-(1.231xDiabetes+1.075xPuncture site+2.935xPuncture limb
+0.856xInfusion volume-0.983xInfusion heating))]. ROC analysis showed that the AUC (95%CI)
of the risk prediction model for peripheral venous IP in the training set and internal validation
set was 0.807 (0.738, 0876) and 0.838 (0.719, 0.956), respectively. The calibration curve indicated
that the predicted probability and actual occurrence probability were roughly consistent, and the
decision curve indicates that within a certain threshold range, it could benefit clinical practice.
The results of calibration curve and clinical decision curve in the internal validation set were
not good. Conclusion The risk prediction model of peripheral venous IP constructed in this
study has certain predictive ability and clinical applicability, which can help nursing staff identify
peripheral venous IP in CC patients in the early stage. Further validation is still needed through

large-scale research in the future.

[Keywords] Cervical carcinoma; Peripheral intravenous infusion phlebitis; Risk
factors; Predictive model
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R NSGEMAEBIIERFFELLE (7, %)

Table 1. Comparison of characteristics between training set and internal validation sets (1, %)

FEAE YL (n=289) KESE (n=60) 2IHE PE

W (%) 0.011 0916
<60 210 (72.66) 44 (73.33)
=60 79 (27.34) 16 (26.67)

BMI (kg *m™) "’ 2332+ 1.22 2347 +1.16 -0.912° 0.640

W2 AR 2 0.143 0.705
T 260 (89.97) 53 (88.33)
H 29 (10.03) 7 (11.67)

A 1.000"
Jc 278 (96.19) 58 (96.67)
H 11 (3.81) 2(3.33)

fRIMLE 0.016 0.900
Jo 234 (80.97) 49 (81.67)
H 55 (19.03) 11 (18.33)

WEPRI 0.008 0.930
Jo 259 (89.62) 54 (90.00)
H 30 (10.38) 6 (10.00)

LG 1.000"
T 282 (97.58) 59 (98.33)
H 7 (242) 1(1.67)

RN 1.000"
Jo 283 (97.92) 59 (98.33)
H 6 (2.08) 1(1.67)

IV IEN 0.007 1.000
FAR 96 (33.22) 20 (33.33)
(@i 64 (22.15) 13 (21.67)
T 62 (21.45) 13 (21.67)
T+ 67 (23.18) 14 (23.33)

ZERIEBAL 0.003 0.953
e 189 (65.40) 39 (65.00)
A 100 (34.60) 21 (35.00)

ER L ZEN 1.000"
;i3 279 (96.54 ) 58 (96.67)
THL 10 (3.46) 2 (3.33)

ZEREHIS (G) <0.001 0.995
22 82 (28.37) 17 (28.33)
20 207 (71.63) 43 (71.67)

LR PR 2 0.768"
Jo 272 (94.12) 56 (93.33)
H 17 (5.88) 4 (6.67)

ZERIREL () <0.001 0.994
1 260 (89.97) 54 (90.00)
>1 29 (10.03) 6 (10.00)
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k1
FHAE Y4 (n=289) IHIFEE (n=60) KA PA
e (mL) 0.002 0.966
<2000 134 (46.37) 28 (46.67)
=2 000 155 (53.63) 32 (53.33)
LR RIbS 0.012 0.912
i 176 (60.90) 37 (61.67)
= 113 (39.10) 23 (38.33)
LA 1.000"
75? 279 (96.54 ) 58 (96.67)
= 10 (3.46) 2(3.33)
65 T s KA 0.007 0.934
o 151 (52.25) 31 (51.67)
= 138 (47.75) 29 (48.33)
T H e 0.531"
& 286 (98.96) 59 (98.33)
= 3(1.04) 1(1.67)

A RN MAAFEL (X+s ) R BRI R; “Fisher Aibn Rk 45 R

x2 JEEIPHEMIEIPASFIELLE (1, %)

Table 2. Comparison of characteristics between IP and non-IP groups in training set (7, %)

FEIE P4 (n=41) JEIPZH (n=248) FIHE Pl

W (%) 4.801 0.028
<60 24 (58.54) 186 (75.00)
=60 17 (41.46) 62 (25.00)

BMI (kg *m™) " 2338 +£1.22 2331+1.22 0.339" 0.736

Mz A0 5 0.154"
Jc 34 (82.93) 226 (91.13)
H 7 (17.07) 22 (8.87)

AR 1.000"
Jo 40 (97.56) 238 (95.97)
H 1(244) 10 (4.03)

fRIlLE 0.264 0.607
Jo 32 (78.05) 202 (81.45)
H 9 (21.95) 46 (18.55)

Wh PRI 0.001"
Jo 30 (73.17) 229 (92.34)
H 11 (26.83) 19 (7.66)

T L 1.000"
Jo 40 (97.56) 242 (97.58 )
H 1 (244) 6 (2.42)

TR 1.000"
Jo 40 (97.56) 243 (97.98)
H 1(244) 5(2.02)

BIT I 1.083 0.781
FARIIT 14 (34.15) 82 (33.06)
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23R
FEAIE P4 (n=41) JETPZH (n=248) 1 IHE Pl
17 10 (24.39) 54 (21.77)
eI 10 (24.39) 52 (20.97)
T+ 7 (17.07) 60 (24.19)
R 5.830 0.016
| 20 (48.78) 169 (68.15)
i 21 (51.22) 79 (31.85)
ZEI A <0.001"
i 34 (82.93) 245 (98.79 )
T 7 (17.07) 3(1.21)
FRERIS (G) 0.019 0.891
22 12 (29.27) 70 (28.23)
20 29 (70.73) 178 (71.77)
LR PN 2 0.277"
Jo 37 (90.24) 235 (94.76 )
H 4 (9.76) 13 (5.24)
FRIEL () 0.045"
1 33 (80.49 ) 227 (91.53)
>1 8 (19.51) 21 (8.47)
S (mL) 7.334 0.007
<2000 11 (26.83) 123 (49.60)
=2 000 30 (73.17) 125 (50.40 )
LRI 4342 0.037
% 31 (75.61) 145 (58.47)
= 10 (24.39) 103 (41.53)
g 0.638"
i 39 (95.12) 240 (96.77 )
= 2 (4.88) 8 (3.23)
fifi b IEAK 0.757 0.384
% 24 (58.54) 127 (51.21)
= 17 (41.46) 121 (48.79)
R 0.369"
i 40 (97.56) 246 (99.19 )
= 1(244) 2 (0.81)
E: HEAHAHMEAARELE (Xxs ) AT B4R, “Fiherdi i Rk R,
3 SMNEAERRKIPIZ & % FE & Logistic[E] I3
Table 3. Stepwise multivariate Logistic regression of peripheral venous IP
AR TAF 5 =X PIE SEfH Wald {8 ORfH (95%CI1) Pl
Wh PRI =1, =0 1.231 0.487 6.392 3.425 (1319, 8.893) 0.011
TR AMl=1, ZEMI=0 1.075 0.386 7.753 2.931 (1375, 6.248) 0.005
FRIBA Th=1, =0 2.935 0.799 13.491 18.815 (3.930, 90.068)  <0.001
HimstE =2000mL=1, <2000 mL=0 0.856 0.405 4.466 2.353 (1.064, 5.205) 0.035
HWOINE  &=1, %=0 -0.983 0.428 5.272 0.374 (0.162, 0.866) 0.022
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