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Abstract

Objective: This study aimed to evaluate the association between serum prealbumin levels and pre-
operative deep vein thrombosis (DVT) in geriatric patients with hip fractures. Methods: We con-
ducted a retrospective cohort study of 1819 patients with hip fractures who had been treated sur-
gically at the largest trauma center in Northwest China. All the patients underwent blood examina-
tions before surgery. DVT was diagnosed using a double lower-limb vein ultrasound. The patients
were divided into five groups according to their prealbumin levels. We performed univariate and
multivariable binary logistic regression models to test the association between prealbumin level
and preoperative DVT using three distinct models. All analyses were performed using statistical
software packages R and EmpowerStats. Results: A total of 1819 patients were divided into five
groups based on their serum prealbumin levels. In total, 580 patients (31.89%) were diagnosed
with preoperative DVT. In univariate analysis, we found potential confounding factors regarding
sex, fracture classification, multiple injuries, time to operation, and dementia. The binary logical
regression analysis showed that the level of prealbumin was positively associated with DVT risk,
and the detailed result showed a DVT risk decrease of 3% (OR = 0.97,95%CI: 0.95~0.99, P=0.0135)
when prealbumin concentration increased by 10 mg/L after controlling for confounding factors.
Conclusion: Serum prealbumin level is associated with preoperative DVT in geriatric patients with
hip fractures and could be considered a predictor of DVT risk.
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1. 4R

WL BT R BN — N BRI 1], 1R EE R RIS TR OC[2]. BRER K AR
(deep venous thrombosis, DVT) & {3 Fie 8l H Bt 23 f i DL RE 2 —[3]. MEAFEERIAZ, ARHT DVT X K4
8%~34.9% (1 B E A M, X TR FARMEE, HARAEREIE 62% [4]. BEAEMFEN, KR§r DVT
i NOGiE 2248k . FARB A, &4 2808 A& FKCPAR[5]. Hd, BEAERSLE =&,
AR BB R BT R A BE VT . (AR H/KE < 35 g/l B AT DVT XS R R[6]. SHEA
FHEE, #TEE AR TR EIBAR[7]. A& SRS = ATk TR AR, AE RS TE
WA B = A FE &, I BAR D 52 F e 52 [8] . #R7 T H B E /KPR R BT DVT 5200 W] g 5
R BEERATET A, AR FRIR DR B E A KSR DVT 2RI R Bk, AHF 5 vk
1770 HT, R HAR RS R RN IR AR 2, AT AR T DVT R AR ML T4 J1EHE .

2. ‘IR FT*E
2.1, ISHRER

FEIX T[] ok BA A 0, FRATIFAZE 7 2015 4 1 A 1 H & 2019 4 9 H 30 H A 7E  [E 75 Jb h [X B
KEIIGG O R E IR ZEN . BN DGt AN KB WL FE G895 P 3E . Ak brdEin
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T 1) il >65 % 2) X LREUHHENEZ IS WO eI, BT e T N Edn 3) B IEEER
B FARBARTFIRIT; 4) BB R ECHE 7T R o . A (sl F e 2 3R 75 3R B 48 B 2% 53 2 kv (4 5
202201009). FrA AEF- AR 1964 FHf /R FHE 5 A H G REIERHET.

2.2. BRAARTT

BB, NFARMAES . TENBE TG DVT Fph. AU il 7 2 5 R 8ok < s hn
JE%, 20 min/2 &/d) i DVT [9]. X ToAA e EE, B ESHME+ & BLpr DVT [10]. 2%
PR IZ W DVT. 2Wibs e A7 7R 2 1B s A e ki, il 1 poR. i B Rar i ke 2,
HAETUE F AR BT — AT T SR 5 R 2
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Figure 1. DVT in Doppler ultrasonography
Bl ZEMEREEDE DVT

23 BREH
AT 2% L F AT AT DVT.
24. TE

AT SR A R AR RS . Mol B, R B B3R miiE . BEIRIE . RO
JW(CHD) (LR M2y Sl pE s b JaiE . AHOCH . SRR 18 1 FH ZE 1% il 9% (COPD) |
FF96. B9, SN Charlson & HREFRE(aCCl) A543 BB (B [ RTRT (28 (K. RAEEA
ARHG DVT, BAERNITEEAKY. HMEERBENREFEE.

25. Gt ot

SRR G A TIIME £ ARAEZE(SD) (il Am) Bt A B (e ME | OKE) (WA A), R E
A IR G . WAVEH 2 (R E). BEETTZE5H (ANOVA) (IEA 7 10) 8k Kruskal-Wallis H
38 (25 0 A1) RAS B AN R /T (1 3R K (T 2 80 2 A1 22 57 o FRAT T FH =Rl AN R IR AL gk 47 1 SR i
Mz A~ uiB iR R, DU S AT A &R E/KF S ARET DVT ZIRIMAE DG . v T iR Rl B L FIR AT
DVT Z A AR MR R, FATEME R 77 SOIMMEAR L (8 51 RE 2% 07 V) R0 Bh 2R 4005 R AR Vel 26 1k 1)
UEAh, PIAN G B B R [ AR R R — D AR AR R . 9 T IR SRR v, FRATTEEAT T U
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PESIHT o FRATTARAE T RL B A 28R V4 o SRR B, RS P, DAGIERT B B /R AIE LA R )
R, R A AR MR TR . A Ui R R (http://www.Rproject.org, R Foundation) 1 EmpowerStats
(http:www.empowerstats.com, X&Y Solutions Inc., 3¢ [E 55 2 Y% L#0) . 115 HE L (OR) A1 95%Cl .

ity B HPERE S P A < 0.05 (BUM).

3. &R

3.1. BEHE

BAVHEEE T 1819 LT G T Z 538 . TIFES N 79.37 £ 6.98 & . %W JiE04E 550 44 53 AN
1269 4 4tk . ARHTHT A& A FE N 16.36 + 4.36 mg/L. ART DVT 580 #1(31.89%). FAIARIERTHEA
AP EFE N FA. 2 LB T FTA 1819 B3 BN DIt 2= A PRARAE, B A I SHAH R
1 DAL 2 FIE TT SR

Table 1. The demographic and clinical characteristics (N = 1819)
#= 1 AOZHEMIGFREHE(N = 1819)

GIASKEASEELD U HH H=H A BHHA P P {H"
K 334 366 357 364 398
AMAZA&SHE  1015+185 13.84+0.72 16.08+0.63 1842+071 2226238 <0.001 <0.001
WS (%) 81.21+6.78 80.68+6.71 79.35+6.85 7847+6.70 77.48+6.68 <0.001 <0.001
P 0.269
Bk 106 (31.74%) 122 (33.33%) 98 (27.45%) 99 (27.20%) 125 (31.41%)
Eeis 228 (68.26%) 244 (66.67%) 259 (72.55%) 265 (72.80%) 273 (68.59%)
KR 0.02
BARA G 180 (53.89%) 198 (54.10%) 196 (54.90%) 222 (60.99%) 238 (59.80%)
RIE 104 (31.14%) 91 (24.86%) 88 (24.65%) 76 (20.88%) 103 (25.88%)
Hofth 50 (14.97%) 77 (21.04%) 73 (20.45%) 66 (18.13%) 57 (14.32%)
buRzigd 0.122
7 313 (93.71%) 352 (96.17%) 340 (95.24%) 355 (97.53%) 384 (96.48%)
A 21 (6.29%) 14 (3.83%) 17 (4.76%) 9 (2.47%) 14 (3.52%)
Z AT 0.095
Bl 317 (94.91%) 359 (98.09%) 346 (96.92%) 350 (96.15%) 384 (96.48%)
BANE 12 (3.59%) 7 (1.91%) 6 (1.68%) 13 (3.57%) 12 (3.02%)
He 5 (1.50%) 0 (0.00%) 5 (1.40%) 1(0.27%) 2 (0.50%)
HTHRM <0.001
BeE TG 221(66.17%) 232 (63.39%) 211 (59.10%) 223 (61.26%) 205 (51.51%)
B BT 106 (31.74%) 130 (35.52%) 133 (37.25%) 139 (38.19%) 187 (46.98%)
Beg b T a7 (2.10%) 4 (1.09%) 13 (3.64%) 2 (0.55%) 6 (1.51%)
e L& <0.001
7 196 (58.68%) 192 (52.46%) 188 (52.66%) 166 (45.60%) 161 (40.45%)
A 138 (41.32%) 174 (47.54%) 169 (47.34%) 198 (54.40%) 237 (59.55%)
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W PRI 0.038 .
7 277 (82.93%) 299 (81.69%) 297 (83.19%) 278 (76.37%) 306 (76.88%)
A 57 (17.07%) 67 (18.31%) 60 (16.81%) 86 (23.63%) 92 (23.12%)
CHD 0.122 -
7 166 (49.70%) 163 (44.54%) 194 (54.34%) 174 (47.80%) 194 (48.74%)
A 168 (50.30%) 203 (55.46%) 163 (45.66%) 190 (52.20%) 204 (51.26%)
DR 0.006 -
7 207 (61.98%) 241 (65.85%) 265 (74.23%) 258 (70.88%) 277 (69.60%)
A 127 (38.02%) 125 (34.15%) 92 (25.77%) 106 (29.12%) 121 (30.40%)
H I A A 2 0.899 -
7 328(98.20%) 359 (98.09%) 353 (98.88%) 358 (98.35%) 390 (97.99%)
A 6 (1.80%) 7 (1.91%) 4 (1.12%) 6 (1.65%) 8 (2.01%)
LI INER N 0.169 -
7 214 (64.07%) 255 (69.67%) 259 (72.55%) 245 (67.31%) 277 (69.60%)
A 120 (35.93%) 111 (30.33%) 98 (27.45%) 119 (32.69%) 121 (30.40%)
ans 0.813 -
7 323(96.71%) 358 (97.81%) 349 (97.76%) 356 (97.80%) 386 (96.98%)
A 11 (3.29%) 8 (2.19%) 8 (2.24%) 8 (2.20%) 12 (3.02%)
EZ L0 0.242 -
7 302 (90.42%) 340 (92.90%) 339 (94.96%) 338 (92.86%) 371 (93.22%)
A 32 (9.58%) 26 (7.10%)  18(5.04%) 26 (7.14%) 27 (6.78%)
iR 0.003 -
7 313(93.71%) 347 (94.81%) 339 (94.96%) 354 (97.25%) 393 (98.74%)
H 21 (6.29%) 19 (5.19%) 18 (5.04%) 10 (2.75%) 5 (1.26%)
1 8L <0.001 -
7 308 (92.22%) 332(90.71%) 339 (94.96%) 352 (96.70%) 385 (96.73%)
A 26 (7.78%) 34(9.29%)  18(5.04%) 12 (3.30%) 13 (3.27%)
FF 5 0.002 -
7 315(94.31%) 351 (95.90%) 348 (97.48%) 358 (98.35%) 393 (98.74%)
f 19 (5.69%) 15 (4.10%) 9 (2.52%) 6 (1.65%) 5 (1.26%)
EE 0.874 -
7 330 (98.80%) 361 (98.63%) 350 (98.04%) 360 (98.90%) 393 (98.74%)
A 4 (1.20%) 5 (1.37%) 7 (1.96%) 4 (1.10%) 5 (1.26%)
aCCl 4.43+1.06 4394110 412+104 413+1.13  401+113 <0.001 <0.001
FARIEICR) 4.26 +2.25 4,50 +2.87 3.87+2.22 417 +2.46 411+2.29 0.02 0.005
BRI IA] (/M) 122.90 +178.26 81.83+177.54 65.67 +171.34 75.94+382.36 72.61+289.31 0.031  <0.001
AR BV LA 0.002 -
7 207 (61.98%) 249 (68.03%) 229 (64.15%) 270 (74.18%) 284 (71.36%)
A 127 (38.02%) 117 (31.97%) 128 (35.85%) 94 (25.82%) 114 (28.64%) P-value P-value”
e SFN R SARF DVT 28 ) AR 5O
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FERAZ BT (R 2), WATKIL T AR R Wl Hhrnk. 2R0. FAREMGER, R
5 P < 0.1 bRt

Table 2. DVT-related factors measured through univariate analysis
F2 BEBETENTNERN DVT HHXER

HiH OR (95%Cl) P18
(%) 79.37 £ 6.88 1.00 (0.99, 1.02) 0.6281
P51
St 550 (30.24%) 1
‘g 1269 (69.76%) 1.22 (0.98, 1.52) 0.0731
Bl
=YY WNIA 1034 (56.84%) 1
RIR 462 (25.40%) 1.11 (0.88, 1.40) 0.3963
HAh 323 (17.76%) 1.00 (0.76, 1.31) 0.9824
ok &Y
¥ 1744 (95.88%) 1
A 75 (4.12%) 1.21 (0.75, 1.96) 0.4355
ZAHLE]
E=267 1756 (96.54%) 1
BEAMEY 50 (2.75%) 1.01 (0.55, 1.85) 0.9665
He 13 (0.71%) 2.51(0.84, 7.51) 0.0993
HITRA
liba=g R EIR=E 1092 (60.03%) 1
BB BE T 695 (38.21%) 0.67 (0.55, 0.83) 0.0002
Je R T T 32 (1.76%) 1.87 (0.93, 3.79) 0.0805
EiiES
N 903 (49.64%) 1
A 916 (50.36%) 1.13(0.93, 1.37) 0.2302
W R v
¥ 1457 (80.10%) 1
A 362 (19.90%) 0.93 (0.73, 1.19) 0.5771
RNy
G 891 (48.98%) 1
A 928 (51.02%) 1.10 (0.90, 1.34) 0.3597
ORI
e 1248 (68.61%) 1
A 571 (31.39%) 1.05 (0.85, 1.29) 0.6698
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HA I i 2
¥ 1788 (98.30%) 1
A 31 (1.70%) 1.56 (0.76, 3.20) 0.2295
IR G %N
7 1250 (68.72%) 1
A 569 (31.28%) 0.88 (0.71, 1.09) 0.2579
FE
G 1772 (97.42%) 1
A 47 (2.58%) 1.22 (0.67, 2.22) 0.5237
EZ 2]
N 1690 (92.91%) 1
A 129 (7.09%) 1.49 (1.03, 2.14) 0.0341
PR
y 1746 (95.99%) 1
A 73 (4.01%) 1.61 (1.00, 2.59) 0.0496
18 BEL it
¥ 1716 (94.34%) 1
A 103 (5.66%) 0.87 (0.56, 1.35) 0.5364
JH- %
e 1765 (97.03%) 1
<) 54 (2.97%) 0.67 (0.36, 1.26) 0.214
B R
N 1794 (98.63%) 1
A 25 (1.37%) 0.53 (0.20, 1.42) 0.2065
aCCl 4.21+1.10 1.00 (0.92, 1.10) 0.9333
A A & A& & (10 mg/L) 16.36 + 4.36 0.96 (0.94, 0.98) 0.0006
FARIEICR) 4.18+2.43 1.06 (1.01, 1.10) 0.0078
B[] (7N ) 83.00 + 256.42 1.00 (1.00, 1.00) 0.2954

7E: aCCl, FRSA% )5/ Charlson & IEFEEL,

3.2. ZEMAE I BERA T BORFRIK MR % T iB B RV 247

DUSRSE B AT 8 AP AR R BRI, SR 7038 4 [l B Pl o2 40 #3  4 JR 5 R T DVT 1R
Br,  FHERE HAh USRI 3R HEAT RS . e 3 R, S5 REUR, 4nT AR R N 10 mg/L B, DVT JAU:
F#{I% 3% (OR = 0.97, 95%Cl: 0.95~0.99, P = 0.0135).
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Table 3. Univariate and multivariable results by linear regression

F3 LMEVANBETEMZTELER
RERRE E NS /N RS | RN AR Y
BT 125 194 5:(10 mg/L) 0.96 (0.94, 0.98) 0.0006 0.96 (0.94, 0.98) 0.0005 0.97 (0.95, 0.99) 0.0135
[(INSEAS DA )
41 1 1 1
42 0.77 (0.56, 1.05) 0.0933 0.77 (0.56, 1.05) 0.0971 0.73 (0.52, 1.01) 0.0598
413 0.91 (0.67, 1.24) 0.5548 0.90 (0.66, 1.23) 0.5179 0.96 (0.69, 1.33) 0.8008
41 4 0.57 (0.41, 0.78) 0.0006 0.56 (0.41, 0.78) 0.0005 0.61 (0.44, 0.86) 0.0043
415 0.65 (0.48, 0.89) 0.0073 0.65 (0.48, 0.89) 0.0071 0.73 (0.53, 1.02) 0.0647
AR IR (1 45 0.0016 0.0014 0.0404

TE: R HE: OR (95%CI) P {HARAE: DVT (REFIKIARIERK); AR RATATAEA; Hh R BE R .
PEo; SEA iR R VR, BT BARNERR . AR TR A

3.3. RIERZERRBMFRT BEB KT SRS R AESE X 54T

il 2 o, ERBRARIN A, RETATAEEKTS DVT ZIAMFAELPEA SCE . JATELE: 1 2tk
AR SAE B ROR AREX AR (5 4), (EARSIEBI A WL B4

bt}
= -
o
@,
L]
o
< ] ‘e
= *e,
=
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<
~ @ ORD 0o
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'
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Figure 2. Curve fitting between preoperative prealbumin and DVT. Adjusted for sex, fracture classification, multiple
injuries, dementia, time to operation

E 2. RATHTAEERS DVT ZERHLING . RI\MR, BFSE, S5, FR, FANEHTHE
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Table 4. Nonlinearity of preoperative prealbumin and deep vein thrombosis (DVT)
4. RATAIEE RS RERKIERR(OVT)RYIELE

gh OR (95%Cl) P-value
P EZ MR A AR A 0.97 (0.95, 0.99) 0.0135
PR BRI [E] A 0L A A Y
E7P=) 12.46
<12.46 0.89 (0.82, 0.98) 0.0175
>12.46 0.99 (0.96, 1.02) 0.4224
X BULSA LA 36 P 0.075
H: WRIESER . MR BTk, ZRG. BRAMFEARRE; OR, Hfitk; 95%CI, 95%E (5 X i,

4. g

FRA R L w0 e A SR LI A 1 B A AT S R R R K ML AR T B R PR OC . BT AR KTk
w1, AT DVT BIRARBG. VMG RER, EEHNREFERE, S0 EARER N 10 mg/L &,
DVT KU P41 3% (OR = 0.97, 95%Cl: 0.95~0.99, P = 0.0135). 7E45iH AT A& A 5 ARG DVT HIAH LR,
KA IR T 2P 0] fe RO IR A R 3R IR 2, B 48 — S84 500 , X 3R B AT 188 1 B 9% & 0 WA | DVT
AU <

RUEDURER ST B IR I7 XA T B FARER[1L], HART DVT 75882 LIk TR 5 B Pkl )
i E[12]. ARET ARJG MK AR Y DVT 2 WH R . (B2, X5 AR DVT. fEARIZ
AT, AR H RO RT B R ERRHT DVT Mg . F58 b, 2 AieA i 90 R BT BT B & FK PS5 AR T
DVT XU 2 [AAFAEAH R o FRATHIBE AN R 7 AT H &R B S DVT KRR, 1 HiE&E4L 17 DVT 5 &Fh
PUER AN HE R 2R R AR AR o KRB — NS, IRV RISRIE T ORETET B FUKSER DVT R I 235 52
Mo eAh, BT E A AT AR AR T DVT B FGIR 1-, Ty Bk B ol AR A X [13]. /i E 2 E 2L
MBI bR E[14]. Bk, 38 IS AT E A A KCE AT AR T DVT MU, oiost 38 18 700k
Bl JEHR, YT B I U)  BEAN R A A R gE AR R [15]. BRI, FRATIBAT IRR AN 1k i AR 1)
TERG, T HISInsE 1 &8 s 7R .

SRIMT, SRl IR 7R A, 78 I8 M A 2B D7 1. DXORT X 2 o= A 7 RS R s i 1 IR 7 XK
MRS HT 2R O RI[16] o B 1 0 BN BB A, PR R 0 3R R R R A5 IR O AV
ATSOED AN F X1 [17]e AP %N, ZHE3 R 1 AR T L o 22 50 B 2 (18] AR S wir (AR 7T [17], i
HEAFER AL R T Ge 2 b W AR e . BRI, /T A 8 A n] REXT AR TR oA — & IS, B ] REAE
FERPFRERE TR A N HTRET DVT B3 o X SCHE 7 RATH AL, B i i /T B & E K-S a] B
BRI HT A T DVT B XU

MARF I A EERT, AT T 7 K& A RESZ IR AT H 2 SR AT DVT Z AR SRR AR R 3. 24—
LW E T R E BN, BE BT AT . K T AT A A B (IR ) . SRS S A AT 4R
B SR AN 25 J i AU . Herbr, A SR KR B B ARO[ 7] AT AR AR v AR R, ROz
TR PR R (W8 ) T SE M 0/ o R A 0 I 0 K B A B A PR B85 I 11 2 P KPR T R R AR 0 L B fik
SREEEAL I R [19]. AL, BIEEAKPA IR . NI R B 58 E A R A4 51EH,
Al R BRI ILIE AR K [20]s KT, AR W BRAE (0 2y BR) /K P (¥ 14 i S A3E B 2 PR IS B e B S
TR RS 29I 45 G 2R F0 g [21] o SR, FEMBAS A b, R0 B & A H s 3 & A B B FE R
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A, X ATREA BT ORET DVT #Ji2 W .
AT FUAFAE — L8 Ry PR 1 ﬂ)ﬁ%*ﬁﬂmﬁ$¢®ﬁﬁ,ﬁ%ﬁ%ﬁ%%?%%ﬁ%?%%ﬁﬁ
o (2) FEAHTTU, FATHCEE 1 L3 e b i B IR R, X2 1 JaiEdE. Bk, RATRE5 R
K%ﬁﬁ%oG)&MA%WTWE%EK¥5ﬁMDVTH@Z@%%%,ﬁﬁ*%@ﬁl%,&m&
AEMHTAEAKTS DVT 2K ERK R, B, U 2052 PR .

5. &
B, MR EE KT S SR T RS R DVT AISE, NS H0 158 (KT 1 1T RS 5 2 4R 0

HHTEE AT DVT KBSARAHDE . M5 7 V8 K Al R Dy 2 R0 3 DVT KU (8 T e A -
B Bf

ISERHCAE RN [F R S NP8 L8 KA 2 RS R i e 7 AW Fi (%5 . 202201009).

ot AN BRI TSRS BOE P e T AL R R fR . IREEAR G, B ARt =, (HA] DAn)deE
TEHER,
& H

AW TAF R T T DA R R AR A SR (R4S 2021 ms 09).
SE 3k
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