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Abstract

Objective: Severe hypoproteinemia often occurs in elderly patients with hip fracture after opera-
tion, and postoperative hypoproteinemia is often accompanied by poor prognosis. The purpose of
this study is to find out the risk factors related to postoperative hypoproteinemia and establish a
prognosis prediction model to evaluate the risk of moderate and severe hypoproteinemia after
operation. In order to guide the prevention and treatment of moderate and severe hypoproteine-
mia in elderly patients with hip fracture during perioperative period, promote early functional
rehabilitation and improve the final clinical prognosis. Methods: The clinical data (age, sex, frac-
ture type, preoperative complications, time from injury to operation, ASA classification, anesthe-
sia mode, operation duration, perioperative blood transfusion, laboratory examination indicators
(hemoglobin, serum albumin)) of patients with hip fracture who were hospitalized in the Second
Affiliated Hospital of Chongqing Medical University from June 2017 to June 2022 were retrospec-
tively analyzed. Single factor analysis and multivariate binary logistic regression are used to
screen out the best predictor of the model, and R software is used to bring the results of multiva-
riate regression analysis into it to build the Nomogram prediction model. We use the area under
curve (AUC) of receiver operating characteristic (ROC) to evaluate the discrimination of the model,
draw a calibration curve and use Hosmer-Lemeshow to test the calibration of the model, and draw
a clinical decision analysis curve to evaluate the clinical application value of the model. Results: @O
Multivariate logistic regression analysis showed that preoperative hemoglobin, preoperative se-
rum albumin, operation time, fracture type, operation mode and perioperative blood transfusion
were independent risk factors for postoperative hypoproteinemia in elderly patients with hip frac-
ture. @ Based on the above indicators, the Nomogram prediction model was established, which has
a good prediction effect on postoperative hypoproteinemia in elderly patients with hip fracture.
The AUC was 0.841 (95% CI 0.807~0.876), and the calibration curve showed good consistency. The
Hosmer-Lemeshow goodness-of-fit test showed good fitting degree, and the clinical decision anal-
ysis curve showed that the model had good clinical application value. Conclusion: Nomogram pre-
diction model based on preoperative hemoglobin, preoperative serum albumin, operation time,
fracture type, operation mode and perioperative blood transfusion can effectively predict the risk
of postoperative hypoproteinemia in elderly patients with hip fracture, and can provide important
reference for clinical guidance on the prevention and treatment of postoperative hypoproteine-
mia in elderly patients with hip fracture.
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M, HARFE TR EA KRR B E4]. EARERRS, KE B MR ERAE & WK I RAE,
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MRAESCHR BR8] [9] [10] [11] K ImRZS, WEER Rt SR IRERIEMRKEER. O 8F —BE
B YRR AERE . SERBIEZON . REFRE( BMI). BT, B EIFRE ) @ LI sk ARATi
A, MEAEH: @ FARTR: MEE 7. 2 E R 22 (American Society of Anesthesiologjsts,
ASA)Y . BRI BRI, FAREE. FARIKA,

2.4. GHEFES

8] SPSS25.0 #fh kAT I t AT, Logistic [BVA/ M 8E b, AIEEIEE. Bk
P BIRIMESERE . EBH R BRI E S AR Nomogram TR EE ST, KA 520 TAERFE
(Receiver Operating Characteristic, ROC) #h £& "~ [ £ (Area Under Curve, AUC) AL (1) [X 43 &, 25 il i v
it & H->K FH Hosmer-Lemeshow 0L & 110 A B0 VAl A5 28 R vk 52, i I R W 5 20 A it 2 DA S 28 P i PR
INAEEANIER
3. &5
31 ZEHRPENEEARARREQMENELERSH

498 FillE i E T FAE F, 228 1(45.8%) N J5 KAME A ME. Wk 1 for, WAEFMEL. BMI.
BEIRIG S 0o PP ARG JRIREL BT EFAREE. ASA g, R N R ZE R LR
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Table 1. Univariate analysis of hypoproteinemia after hip fracture surgery
=1 WMEFARERESMENREERIH

HEARER AERERA  AEFEEREAL .
(n = 498) (n=228) (n=270)
PE5I 0.136
5 81 79
147 191
GH 0.031
<80 ¥ 101 94
>80 ¥ 127 176
BMI 0.055
<20 kg/m? 70 83
20~24 kg/m? 96 106
>24 kg/m? 62 81
o IR 0.047
= 105 161
o 123 109
S 0.824
= 56 64
5 172 206
IR 0.424
= 61 81
& 167 189
WP 2R G957 0.713
2 55 69
i 173 201
AT R I=E 0.502
<2 191 220
>2 37 50
TR (A] 0.025
<2 /IS 169 174
>2 /N 59 96
BT TR [H] 0.423
3K 55 57
>3 K 173 213
ASA 5% 0.547
1~2 23 23
3~4 205 247
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JERE Ty 2 0.809

2 B BRI 63 72

JIEEARATER 5 IR I 165 198
Pt ik 0.005

P 102 87

i 126 183
FARI R 0.005

e 95 147

OGB4 133 123
HITRA <0.001

J B BUE 102 210

JBE R B ) 126 60
ARETMLEA <0.001

<90 g/L 132 56

>90 g/L 96 214
ARATiMiEHEH <0.001

<35g/L 120 62

>35 g/L 108 208

3.2. ZEE Logistic @Y

R R T Z A Givt 22 LN BRI B 2 A 3K ¢ logistic BI04, £ RIS AR M 21 8
. RITIEAEA . FARRE. B FATA. BIAWMIR 6 M-S ZEMAE AR RER I
REA SR, IF HENZRIIFAF A 2 IR, TEILE 2,

Table 2. Results of multivariate Logistic regression analysis
52 2. %% Logistic EYI D HrLER

YN SN pIE OR & 95% CI 1H P

RS 0.01 0.81 0.98~1.03 0.637

i 0.42 1.01 1.02~2.29 0.052
MmiFHEE <359/L 1.80 6.05 3.67~9.99 <0.001
MLTEEA <90 g/l 1.81 6.10 3.80~9.78 <0.001
FARBE <2 /Nt 0.65 0.52 0.32~0.86 0.011
FARIy A——WESNT B e 1.16 3.18 1.98~5.10 <0.001
BT —— R R )& 4 1.75 5.75 3.53~9.34 <0.001
i 1. 0.53 1.69 1.07~2.69 0.025
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Figure 1. Nomogram prediction model of hypoproteinemia after hip fracture surgery in the elderly
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Figure 2. ROC curve of the model
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Figure 3. Calibration curve of the model
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Figure 4. Clinical decision analysis curve of the model
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