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Construction of risk prediction models of hypothermia after transurethral holmium laser

enucleation of the prostate based on three machine learning algorithms
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Abstract: Objective To develop risk prediction models for postoperative hypothermia after transurethral holmium laser
enucleation of the prostate (HoLEP) using machine learning algorithms. Methods We retrospectively analyzed the clinical data
of 403 patients from our center (283 patients in the training set and 120in the internal validation set) and 120 patients from
Weifang People's Hospital (as the external validation set). The risk prediction models were built using logistic regression,
decision tree and support vector machine (SVM), and model performance was evaluated in terms of accuracy, recall, precision,
F1 score and AUC. Results Operation duration, prostate weight, intraoperative irrigation volume, and being underweight
were identified as the predictors of postoperative hypothermia following HoLEP. Among the 3 algorithms, SVM showed the
best precision rate and accuracy in all the 3 data sets and the best area under the ROC (AUC) in the training set and validation
set, followed by logistic regression, which had a similar AUC in the two data sets. SVM outperformed logistic regression and
decision tree models in the validation set in precision, accuracy, recall, F1 score, and AUC, and performed well in the external
validation set with better precision rate and accuracy than logistic regression and decision tree models but slightly lower recall
rate, F1 index, and AUC value than the decision tree model. SVM outperformed logistic regression and decision tree models in
precision, accuracy, F1 score, and AUC in the training set, but had slightly lower recall rate than the decision tree. Conclusion
Among the 3 models, SVM has the best performance and generalizability for predicting post-HoLEP hypothermia risk to

provide support for clinical decisions.
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Tab.1 Baseline characteristics of the study participants

Variables Non-Hypothermia group (n=318) Hypothermia group (n=85) P
Age (year, Mean+SD) 70.9£7.6 71.847.1 0.296
Elderly 0.572
Yes 294 (92.5) 77 (90.6)
No 24 (7.5) 8(9.4)
Underweight <0.001
Yes 12 (3.8) 16 (18.8)
No 306 (96.2) 69 (81.2)
Obesity 0.678
Yes 13 (4.1) 5(5.9)
No 305 (95.9) 80 (94.1)
Alcohol history 0.624
Yes 67 (21.1) 20 (23.5)
No 251 (78.9) 65 (76.5)
Smoking history 0.312
Yes 80 (25.2) 26 (30.6)
No 238 (74.8) 59 (69.4)
Hypertension 0.568
Yes 123 (38.7) 30(35.3)
No 195 (61.3) 55 (64.7)
Diabetes 0.485
Yes 55(17.3) 12 (14.1)
No 263 (82.7) 73 (85.9)
Cardiovascular disease 0.822
Yes 48 (15.1) 12 (14.1)
No 270 (84.9) 73 (85.9)
Respiratory diseases 0.94
Yes 18 (5.7) 4(4.7)
No 300 (94.3) 81(95.3)
ASA 0.899
I 29 (9.1) 10 (11.8)
I 177 (55.7) 47 (55.3)
111 104 (32.7) 26 (30.6)
v 8(2.5) 2(24)
Preoperative body temperature 36.4 (36.2, 36.5) 36.3 (36.2, 36.5) 0.389
Hypoproteinemia 0.732
Yes 44(13.8) 13(15.3)
No 274 (86.2) 72 (84.7)
Anemia 0.848
Yes 57 (17.9) 16 (18.8)
No 261 (82.1) 69 (81.2)
Preoperative blood glucose 54(4.9,6.3) 5.4 (4.8,6.3) 0.274
Emergency surgery 0.982
Yes 10 (3.1) 2(2.4)
No 308 (96.9) 83 (97.6)
Operation duration 100.0 (75.0, 130.0) 122.0 (95.0, 180.0) <0.001
Prostate weight 60.0 (45.0, 80.0) 80.0 (50.0, 120.0) <0.001
Total Infusion volume 1000.0 (1000.0, 1000.0) 1000.0 (1000.0, 1500.0) 0.216
Intraoperative irrigation volume 48 000.0 (36000.0, 60000.0) 60 000.0 (45000.0, 90000.0) <0.001

ASA: American society of anesthesiologists.



+ 2022 -

J South Med Univ, 2025, 45(9): 2019-2025

http://www.j-smu.com

22 FAERD

PR S AR AH 0] 22 558 Ge i T2r 0 LY
A GRS TFAREHG R R E & AR peat)
VERZ RN S 1) SIS B ARRIE 2T
TRINABEAY . 4RFAEZ [RIAAH DGR S , RS IR e
P 2 IEARDC , AR e 5 FAREBHS R IEAR DG HAR DG
/N o FHEERES XA R SRR AL
AP SRR B 0 A A AR A T IR, 2 75 D
SETMRER 1, RN 0, T R RORHE RS A o
2.3 3APMEF I BA GG 5 5 AR AR

i I R1E 5 84 caret 2 1Y) create DataPartition
PRIER, 12 7+ 3 HUAGPKE A HhuC 28 PRIB T IR EK IO il i
B BRI (70%) FIg IERE 4 (30%)
A3 A T PRI TRY (R R NG IE . 28 FRAE R BRI
FEH R A5 ARG 1) & A2 22 R 20%. A B9 R
Logistic [A] Y B REAS BEAL S 7 7%, e 98 A 283 171
BEERINEE 120 BV E NSRS, 5 — bt 12061
NANEREIESE o

T FH 3 A LA 2% 2] HAR Y A TS AL 7E A RIS
AN ZRAE AR FA MR SIEAE b TR H R , 452

Logistic regression
0 1

Support vector machine

0

Operation
Duration

Prostate
Weight

Prostate
Weight

Intraoperative
Irrigation
Yo lume

Intraoperative
Irrigation
Volume

0.45

Underweight

-0.056 0.02

Underweight

B 1 ZRERFIBREH LRI AR R REERERERAIMEX
S HTE

Fig.1 Correlation analysis of risk factors for postoperative
hypothermia after transurethral holmium laser enucleation of
the prostate.
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Fig.4 Confusion matrix of the model on the external validation dataset.
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Tab.2 Comparison of 3 machine learning models

AUCE IR T 1258 [l A A SRS R, FE 1R w1
TR

Data set Prediction model Precision Accuracy Recall F1 Index AUC
Logistic regression 0.818 0.855 0.327 0.468 0.756

Training set SVM 1.000 0.876 0.364 0.533 0.816
Decision tree 0.724 0.852 0.382 0.500 0.675

Logistic regression 0.636 0.775 0.233 0.341 0.734

Validation set SVM 0.889 0.808 0.267 0.410 0.778
Decision tree 0.700 0.783 0.233 0.35 0.600

Logistic regression 0.769 0.833 0.370 0.500 0.777

External validation set SVM 0.786 0.842 0.407 0.537 0.802
Decision tree 0.606 0.833 0.741 0.667 0.845

SVM: Support vector machine.
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