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[Abstract] Objective To explore the influencing factors of catheter blockage in patients with implantable venous
access ports (IVAP) and to construct a risk prediction model. Methods A total of 563 patients who underwent IVAP
implantation from January 2022 to March 2024 were retrospectively enrolled and randomly divided into a modeling
group (n = 394) and a validation group (n = 169) at a 7 : 3 ratio. Univariate analysis and multivariate logistic regression
(bidirectional stepwise regression) were used to identify independent influencing factors for catheter blockage. A
nomogram prediction model was then constructed and evaluated in terms of discrimination, calibration, and clinical
utility. Results The incidence of catheter blockage was 12.79% (72/563). Multivariate Logistic regression showed that
body mass index (BMI) = 24 kg/m2 (OR = 3.535, 95%CI: 1.500-8.329), diabetes mellitus (OR = 3.723, 95%CI:
1.540-8.999), malignancy (OR = 3.161, 95%CI: 1.327-7.526), history of thrombosis (OR = 3.324, 95%CI: 1.425-7.755),
elevated D-dimer (OR = 547.088, 95%CI: 46.093-649.462), and catheter retention time = 6 months (OR = 2.633, 95%CI:
1.060-6.543) were independent risk factors, while regular maintenance (OR = 0.200, 95%CI: 0.080-0.499) was an
independent protective factor (all P<0.05). The area under the receiver operating characteristic curve (AUC) of the

nomogram model was 0.91 (95%CI: 0.87-0.96) in the modeling group and 0.94 (95%CI: 0.88-1.00) in the validation
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group. The Hosmer-Lemeshow test showed good calibration for both the modeling group (x* = 10.782, P = 0.214) and the

validation group (x = 3.744, P = 0.879). Decision curve analysis indicated a positive net clinical benefit. Conclusion The

IVAP catheter blockage risk prediction model constructed in this study demonstrates good predictive performance and

clinical utility. It can assist healthcare providers in early identification of high-risk patients and implementation of

individualized preventive interventions, thereby reducing the incidence of catheter blockage.
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Table 1 Clinical data of patients in the modeling group and validation group

Variable Modeling group (1 = 394) Validation group (n = 169) HzZIy p
Agelyr. 59.57 £ 6.40 59.14 +6.78 0.72 0.471
Sex/case (%) 2.90 0.089
Male 201 (51.02) 73 (43.20)
Female 193 (48.98) 96 (56.80)
BMI/(kg/m®) 0.04 0.845
<24 239 (60.66) 104 (61.54)
=24 155 (39.34) 65 (38.46)
Educational level/case (%) 0.00 0.949
Below high school 190 (48.22) 81 (47.93)
High school or above 204 (51.78) 88 (52.07)
Smoking history/case (%) 0.00 0.946
No 239 (60.66) 102 (60.36)
Yes 155 (39.34) 67 (39.64)
Diabetes/case (%) 0.30 0.587
No 297 (75.38) 131 (77.51)
Yes 97 (24.62) 38 (22.49)
Hypertension/case (%) 0.67 0.411
No 278 (70.56) 125 (73.96)
Yes 116 (29.44) 44 (26.04)
Hyperlipidemia/case (%) 0.02 0.895
No 294 (74.62) 127 (75.15)
Yes 100 (25.38) 42 (24.85)
Malignant tumor/case (%) 0.10 0.747
No 218 (55.33) 96 (56.80)
Yes 176 (44.67) 73 (43.20)
History of thrombosis/case (%) 0.03 0.865
No 284 (72.08) 123 (72.78)
Yes 110 (27.92) 46 (27.22)
WBC/(x 10° Lil) 6.99 + 1.61 6.96 + 1.82 0.20 0.838
HGB/(g/L) 131.34 £ 10.26 132.01 +8.79 —0.79 0.429
ALB/(g/L) 43.00 (40.12, 45.27) 42.70 (39.90, 45.10) —0.59 0.558
PLT/(x 10° L_l) 193.72 + 53.50 198.40 + 57.41 —0.93 0.352
PT/s 10.95 (10.00, 12.00) 11.10 (10.20, 12.00) —0.50 0.616
APTT/s 33.00 (29.00, 36.00) 33.00 (29.00, 37.00) —0.16 0.872
Fib/(g/L) 3.00 (2.50, 3.50) 3.00 (2.50, 3.50) —0.18 0.860
TT/s 1244 £1.12 12.55+1.12 —1.08 0.279
D-Dimer/(mg/L) 0.44 (0.29, 0.53) 0.44 (0.31, 0.52) —0.22 0.825
Puncture frequency/case (%) 0.28 0.595
1 time 302 (76.65) 133 (78.70)
> 1 time 92 (23.35) 36 (21.30)
Operation time/min 29.72 £ 4.95 30.11 £ 4.41 —0.92 0.356
Implantation site/case (%) 0.02 0.892
Chest wall 319 (80.96) 136 (80.47)
Upper arm 75 (19.04) 33 (19.53)
Catheter retention time/case (%) 0.03 0.860
< 6 months 181 (45.94) 79 (46.75)
= 6 months 213 (54.06) 90 (53.25)
Catheter material/case (%) 0.34 0.560
Silica gel 218 (55.33) 98 (57.99)
Polyurethane 176 (44.67) 71 (42.01)
Regular maintenance/case (%) 0.10 0.754
No 60 (15.23) 24 (14.20)
Yes 334 (84.77) 145 (85.80)
Gt Lo S63BIIVAPEF h, kA FERHIE7 20, 22 BEAIVAPEESEHELERXBMABERSH
KA HF12.79%(72/563 ), Horifi 5335 3E 67151, 58 424 %€ Xof BHL 2 2 R0 oA BH 28 20 8 25 16 R Rk 2R AT P R 3R 43
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Table 2 Single factor analysis of the risk of catheter obstruction in IVAP patients

Variable Unblocked group (n = 343) Blocking group (n = 51) 1zl P
Agelyr. 59.69 £ 6.51 58.73 £5.61 1.01 0.314
Sex/case (%) 0.35 0.552
Male 173 (50.44) 28 (54.90)
Female 170 (49.56) 23 (45.10)
BMI/(kg/m®) 27.07 <0.001
<24 225 (65.60) 14 (27.45)
=24 118 (34.40) 37 (72.55)
Educational level/case (%) 0.61 0.436
Below high school 168 (48.98) 22 (43.14)
High school or above 175 (51.02) 29 (56.86)
Smoking history/case (%) 2.42 0.120
No 203 (59.18) 36 (70.59)
Yes 140 (40.82) 15 (29.41)
Diabetes/case (%) 13.24 <0.001
No 269 (78.43) 28 (54.90)
Yes 74 (21.57) 23 (45.10)
Hypertension/case (%) 1.72 0.189
No 246 (71.72) 32 (62.75)
Yes 97 (28.28) 19 (37.25)
Hyperlipidemia/case (%) 0.11 0.745
No 255 (74.34) 39 (76.47)
Yes 88 (25.66) 12 (23.53)
Malignant tumor/case (%) 27.02 <0.001
No 207 (60.35) 11 (21.57)
Yes 136 (39.65) 40 (78.43)
History of thrombosis/case (%) 15.48 <0.001
No 259 (75.51) 25 (49.02)
Yes 84 (24.49) 26 (50.98)
WBC/(x 10°L™") 7.04%1.53 6.66 +2.03 1.28 0.204
HGB/(g/L) 131.25+9.98 131.91 £ 12.12 —0.37 0.711
ALB/(g/L) 42.90 (39.90, 45.25) 43.40 (41.15, 45.55) —1.23 0.221
PLT/(x 10°L7Y 196.00 (147.00, 238.00) 182.00 (143.50, 232.00) —0.91 0.361
PT/s 10.80 (10.05, 12.00) 11.40 (9.95, 12.15) —0.93 0.353
APTT/s 33.00 (29.00, 36.00) 33.00 (29.00, 36.00) —0.12 0.901
Fib/(g/L) 1244+ 1.11 1243 +£1.14 0.05 0.958
TT/s 3.00 (2.40, 3.50) 3.00 (2.65, 3.50) —0.76 0.448
D-Dimer/(mg/L) 0.41 (0.25, 0.50) 0.55 (0.49, 0.79) —7.28 <0.001
Puncture frequency/case (%) 0.46 0.498
1 time 261 (76.09) 41 (80.39)
> 1 time 82 (23.91) 10 (19.61)
Operation time/min 29.67 £5.07 30.06 = 4.10 —0.61 0.546
Implantation site 1.58 0.208
Chest wall 281 (81.92) 38 (74.51)
Upper arm 62 (18.08) 13 (25.49)
Catheter retention time 18.88 <0.001
< 6 months 172 (50.15) 9(17.65)
= 6 months 171 (49.85) 42 (82.35)
Catheter material/case (%) 0.71 0.401
Silica gel 187 (54.52) 31 (60.78)
Polyurethane 156 (45.48) 20 (39.22)
Regular maintenance/case (%) 35.35 <0.001
No 38 (11.08) 22 (43.14)

Yes 305 (88.92) 29 (56.86)
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Table 3 Multivariate logistic regression analysis results of catheter obstruction risk in IVAP patients

Variable B SE Z P OR (95%CI)
Intercept —6.799 1.003 —6.775 <0.001 0.001 (0.000-0.008)
BMI 1.263 0.437 2.888 0.004 3.535 (1.500-8.329)
Diabetes 1.314 0.450 2919 0.004 3.723 (1.540-8.999)
Malignant tumor 1.151 0.443 2.600 0.009 3.161 (1.327-7.526)
History of thrombosis 1.201 0.432 2.780 0.005 3.324 (1.425-7.755)
D-Dimer 6.305 1.262 4.995 <0.001 547.088 (46.093-6493.462)
Catheter retention time 0.968 0.464 2.085 0.037 2.633 (1.060-6.543)
Regular maintenance —1.608 0.466 —3.453 <0.001 0.200 (0.080-0.499)
: 0 10 20 30 40 50 60 70 80 90 100
Points ‘ T = e e ]
BMI/(kg-m™) ?‘224
<
Diabetes \—}{es
No
Malignant tumor H es
History of thrombosis H es
B -1 L 1 Il 1 1 1 1 1 1 1 1 1 1 1 ]
D-Dimer/(mg.L™) 0 01 02 03 04 05 06 07 08 09 10 LI 12 13 14
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Regular mai T
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Fig 1 Cumulative incidence plot model of catheter obstruction in IVAP patients
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Fig 3 Calibration curves of the modeling group and validation group

A, modeling group; B, validation group.
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