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Abstract

Objective: To explore the predictive value of von Willebrand factor (vWF), lactotransferrin (LTF)
and hematocrit (Hct) for the severity of acute pancreatitis (AP). Methods: A total of 260 AP patients
admitted to the Department of Emergency Surgery of the Second Affiliated Hospital of Anhui Medical
University from June 2021 to December 2022 were retrospectively enrolled and divided into SAP
and non-SAP groups according to the 2012 Atlanta Classification. Baseline data, laboratory indexes
(including serum vWF and LTF levels detected by ELISA) and CTSI scores within 24 hours of admis-
sion and SOFA scores within 48 hours were collected. Binary Logistic regression identified SAP risk
factors and a combined prediction model. Diagnostic efficacy was evaluated by ROC curve and com-
pared with SOFA and CTSI scores. Results: Significant differences were found between SAP group
and non-SAP group in age, heart rate, white blood cell count, lymphocyte percentage and Hct. Spear-
man correlation analysis showed that Hct was positively correlated with the severity of AP (r =
0.581), while vWF (r = -0.566) and LTF (r = —-0.462) were negatively correlated. Logistic regression
confirmed that all three were independent risk factors for SAP (all p < 0.05). The AUC of the com-
bined prediction model was 0.925, which was significantly better than SOFA (0.907) and CTSI
(0.776), with sensitivity of 85.4% and specificity of 86.0%. Conclusion: The combined model of vWF,
LTF and Hct has high sensitivity and specificity for SAP and can be used as an effective tool for early
identification of high-risk patients, with better predictive efficacy than traditional scoring systems.
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1. 518

SUPEE R % (Acute Pancreatitis, AP)»&— it LB R 28 i S SOARFIE 1 43K WL, R EN 13-
45/10 J3[1] F 3= T R AL FE AR G A s i RE PR, FLUONTERE . 299 SO 55 R 2R [2] . AP BLAIR I
SVER, HE R X, 80%~85% B 1~2 FA PN REE, (HE4) T it B A EAE S M R 4% (Severe Acute
Pancreatitis, SAP). SAP 5 I & 4= 5 KNE [ N 42 & 1E (SIRS) A1 £ 5 B Th GEFE S (MODS), & A4E 8% B 3 v ol fil
JRINFEE BT ik 30%~50% [3] [4]. H Al AR H KA APACHE Il BISAP A7 11 %% H £ 4 1T 7 (SOFA)
AL AP [ E AL, Hh SOFA B 20l MODS, {HPR L L ik il 2 yrih B 44, 76 R IiL i
HAFTE R BRE[S]. B ER, SAP SOER BRGS0 B BB il 1) 2 &
ELEEVIAH 2, /& MODS (¥ ZUp B 3 at . L HHSRAL WM. PHIT SIRS K CCE G, X okt (B il
Je B AR 6]

I A8 14 I A9 R - (Von Willebrand Factor, VWF) & AMAEZ B E &, AHRE TS5 Mg E
B, AR B SORE S SO AR i i 25 5 T SORE OB O IS I EVE[7] o AE ™ H R G R AT
VWF [l 1) Ge Rt T SUROE P FE 2E 1017 3 S0 SUE VE AN R I A 3l . FLA% 8k 85 A (Lactoferrin, LTF)/2
— ML G E A, TAAET BIpiE, £ S RNE I SRR A B R A BRI, IR AE S
R RIEETER, AW LTF ) 225 N7 IE F FIGE 28 0E ORI 1 2 (8] 7ERIEH b
SRR R, AR A B 2B E R RIBR, NI s ik 4, 204088 b %5 (Hematocrit, Het) 215
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LA S AR A L, T RA— s R R WA AR AL, BRAE AW SR ] AP AR RS EL Het (1
AG[9]. AW FUE I BB T 7, R VWEL LTF R4 A S AP ™ SRR FEIAH G, #e g
BB FOUI PR 9 73 A JH X EEE e Bl i 2 P T A7 4o

2. ZPEH*E
2.1. HIRMR

A IR B B R R 58 I B R B A2 4R A 2021 4F 6 H & 2022 4 12 HUSA I S HEERR &
INFRUE: (1) SR (R E SR K 21R15R(2021)) [10]2 WibrdE HIRRIZ I SERERR 5 (2) BRIk
ABERT A Z HAMAYT; (3) HILEIRE AR A IE K 48 h W21 B4

Hebbrt: (1) AUCRRERRTEZIIRYT s (2) & A HoAh ™ B a8 s, PR 5 2 A0
T (3) BT 48 h iz B

Wt €2012: PAHEEKAF 8AIE SUBTT I E FRif) [LIPEYREERIN 260 4 S PEERR % B8 24T 4
L, R BT R Sy N R S R R (MAP), oY B HAE S J I A (MISAP) B B s il i 8
(SAP), ¥ MAP [ MSAP #3814y -k SAP 4, SAP &% SAP 4, HrekE SAP 3L 171 f], SAP
3L 89 Bl AHF 7T CIRIF I A FN T F &

2.2. BRWIER

WEFILRANBEERREAGEE, OF—REBEER, F#, 4£EFE, BMI ), ANBRMRMEENLE)
KB I I H BB IR SR EG =G A 25 R (B AR TH 2, RS B, ANt R S FEE sE B
NB5E 24 /NBF NI CTSI 343 48 /N SOFA 143
2.3. FRARE

LRI AP B8 ABiJG 24 h WSk ILAEA 5 mL, #E 3500 r/min F &0 fLsrdh. A
1% 4 2 W B (Enzyme-Linked Immunosorbent Assays, ELISA), VWF. LTF &l 7) & 0 B o 5 7 6 5
AR A PR AR, A I R P A R S A D R AT
24. Gt iAE

KF SPSS 28.0 #ATHL T3 HT . FF& IEA DA IITHETRI LIS + drEZERoR, 4 HBCR FH Ak
SEREAS tAR S AR IE A A Bd AR A A M(QL, Q3)HiiA, 41l 2 il it Mann-Whitney U #5640 #r. 8
it Spearman #5& 4 #T5 — It Logistic [FIABEAIEAE VWF. LTF & Het 5 SAP KA. dE—5H1
& ROC #HZEITA VWF. LTF. Hct BR&J8hr% SAP fUTIIMIZLAE, 5 SOFA. CTSI PPk xtth, 1K
I 20 6 PR B AR o o AR AT B S A S RBRE L R

3. R
3.1. —RRIGFRIFIERIEL B

HEBRAR R A S AR EIEA R, BMIBRA B % R (p > 0.05), FRAFES T E X (p < 0.05).
W 1o

3.2. SAP A543k SAP A B A FE S
SAP 4154 SAP 41IAHEL, SAP K A4 $. a4ttt 7% . B EHEEBHAST). MIHL R (TBIL).
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EAENHL R (DBIL) (2R B LG S5 (R (PT) . 7& A0 53t LA B ) [B] (APTT) £ 4% A 5 (FIB). D-D —
Rk (D-Dimer). ¢ RN F(CRP). P45 & (PCT) 8k SAP 4171 i(p < 0.05). 4k SAP ZH 13k B2 41 i 5 43
. AL Het) £52T(Ca). VWF. LTF =T SAP 4(p <0.05). PRZLIEFIIM /MR T4, B HFER

Fig (ALT) WA A7 AE 2 2 PE 22 5 (p > 0.05) (3 2).

Table 1. Comparison of general characteristics between the two groups

< 1. PLHIB—ARYFRERIEL SR

Variables E#(n = 260) JE SAP (n = 186) SAP #(n = 89) it p
P59 (%) -0.905  0.366
156 (60.00%) 106 (61.99%) 50 (56.18%)
104 (40.00%) 65 (38.01%) 39 (43.82%)

(%) 4501 +11.36 41.97 £11.25 45.34 £11.30 -2.286  0.023

BMI (kg/m2) 25.39 (22.74,28.03)  25.43(22.86,28.06)  25.00 (21.48,27.45)  1.952 0.051
CF(IRIGF) 89.00 (78.00, 100.00)  87.00 (77.00, 100.00)  98.00 (84.25,114.25)  —5.602  <0.001

Table 2. Univariate analysis between the two groups
2. MARRRERRSH
Variables ¥ (n = 260) 3k SAP #H(n=171) SAP #H(n = 89) it p

A0 $(10%L)  11.61 (8.64, 15.02) 11.35 (8.48, 14.67) 14.27 (10.38,18.64)  -5.872  <0.001
MEAMEE /3 %(%)  10.90 (6.70, 17.40) 11.70 (7.20, 18.30) 7.35 (4.60, 10.60) 7.946 <0.001
Het (L/L) 0.45 +0.08 0.41+0.05 0.52 +0.08 -10.841  <0.001

/R %(10%L)  206.00 (161.00, 254.00) 206.00 (163.00, 254.00) 198.00 (151.00, 259.50)  1.117 0.264
AST (U/L) 37.00 (22.00, 89.00) 35.00 (21.00, 87.75)  49.00(31.00,99.25)  —3.369  <0.001

ALT (U/L) 47.00 (26.00, 123.25)  48.50 (27.00, 122.75)  44.50 (24.00,129.00)  0.631 0.528

TBIL (umol/L) 18.90 (12.70, 28.40) 18.60 (12.40,27.40)  21.70 (14.35,31.90)  —2.405 0.016
DBIL (umol/L) 4.20 (2.40, 8.60) 4.00 (2.30, 8.10) 5.80 (2.90, 12.35) -3.293  <0.001
PT (5) 11.20 (10.50, 12.00) 11.10 (10.50,11.90)  11.90(10.83,13.20) -5.837  <0.001

APTT (s) 26.70 (24.90, 28.90) 26.70 (24.90,28.60)  28.00(25.90,31.60) —4.438  <0.001

FIB (g/L) 3.50 (2.74, 4.85) 3.44 (2.73, 4.58) 4.57 (2.87, 6.45) —4.450  <0.001
D-Dimer (pug/mL) 0.98 (0.43, 2.23) 0.82 (0.37, 1.88) 3.45 (1.35, 5.91) -11.167  <0.001
Ca (mmol/L) 2.16 (2.03, 2.27) 2.17 (2.05, 2.28) 1.99 (1.74, 2.21) 7.863 <0.001
CRP (ng/mL) 37.35 (7.70, 119.12) 24.60 (6.93,80.65)  193.40 (135.85,246.75) -13.281  <0.001
PCT (ng/mL) 0.18 (0.06, 0.38) 0.15 (0.05, 0.27) 1.88 (0.38, 9.91) -13.423  <0.001
VWF (U/L) 399.97 (367.83, 430.26) 418.06 (393.31, 450.33) 365.37 (324.52,393.94) -9.105  <0.001
LTF (ug/mL) 123.98 (111.22, 123.98) 127.03 (120.35, 132.61) 111.18 (101.51,123.68) —-7.443  <0.001

3.3. XM

4 Spearman AH3 0T iR (7 3), VWF. LTF. Hct. SOFA }%2 CTSI $F4r¥) 5 AP ™ 5 F i 53 4
K(p<0.05). HH, Hct(r=0.581). SOFA (r=0.686)/ CTSI (r=0.482)5 AP JEEHf£ /% 2 IEAHK, 1] VWF
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(r = —0.566) 1 LTF (r = —0.462) 2 ffAHK . #f—Adid — 7T Logistic [ /5 8I# VWF. LTF A Het Xf AP 75
TN R ARSL RO, A LA TR Y

Table 3. Correlation analysis of VWF, LTF, Hct, SOFA Score, and CTSI score with the severity of acute pancreatitis (AP)
2 3. VWF. LTF. Hct. SOFA 4K CTSI 145 AP FEZE FIE X4

variable HAREH p
VWF —0.566 <0.001
LTF —0.462 <0.001
Hct 0.581 <0.001

SOFA V147 0.686 <0.001
CTSI #45 0.482 <0.001

3.4.vVWF, LTF X Hct =7t Logistic BlYI547

it 0 Logistic BRI R [EIA50 4T, AT VWE. LTF. Het )2 HBL SAP [BAT MG K K 3R (5 4).
PWRIR R R G AT Z RE RIS, &8 VWF. LTF 80— 287 0] SAP KA FIMER P K 2.3%.
5.4%, Hct &TF i 1% XU TH 5 2.38% (4 5).

Table 4. Univariate Logistic analysis between the SAP group and the Non-SAP group
%2 4. SAP A 53E SAP ‘A E £ Logistic 47

variable p SE z OR (95% ClI) p
VWF —0.032 0.004 7.554 0.968 (0.960, 0.977) <0.001
LTF -0.075 0.011 6.542 0.928 (0.907, 0.949) <0.001
Hct 0.235 0.030 7.941 1.265 (1.194, 1.341) <0.001

Table 5. Multivariate Logistic analysis between the SAP group and the Non-SAP group
%2 5. SAP A 53k SAP ‘A% E £ Logistic 4

variable p SE z OR (95% CI) p
vVWF -0.023 0.005 —4.564 0.977 (0.967, 0.986) <0.001
LTF —0.056 0.016 -3.502 0.946 (0.916, 0.975) <0.001
Hct 0.214 0.034 6.247 1.238 (1.164, 1.332) <0.001

3.5.VWF, LTF. Hct MI=ZAFEE#EMEZ SOFA ¥4 K CTSI 45 BI—JIT Logistic 447
E XM SAP B9 E

5 ROC MR/ #r(14 1), VWF. LTF. Hct [ =7 BEA PRI AR %) 5 2ot ik i 48 (SAP) ) 22
Wrii(E . BEA TR T AUC v 0.925 (B4 Kr{H 0.317), REUY 85.4%. HF5JE 86.0%, Hi2WiRkhe o1
T SOFA #£43(AUC 0.844) )2 CTSI 343 (AUC 0.781). FAWifEHRT, VWF 75 % 5 55(88.9%), LTF R
FE £5¢4(80.7%), Hct WAL T W 2 [0 (RELFE 76.4%. FiHFF 76.4%, AUC 0.853). &L Wisihes T &
e AUC ABEA T > SOFA > Het > VWF > LTF > CTSI; REUE N SOFA > BE&HI > CTSI> LTF >
Het > VWF; 758 VWF > Het > BEA Tl > SOFA > LTF > CTSI (5 6).
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Table 6. Predictive value of individual and combined tests in the SAP group and the Non-SAP group
7= 6. SAP tH53F SAP 4H & M K BX & 1 TN 1B

g E=pA AUC s B REE AR K BRRE pfE
VWF 0.844 403.515 66.7 88.9 0.555 <0.001
LTF 0.781 119.060 80.7 66.3 0.470 <0.001
Hct 0.853 0.465 76.4 87.7 0.465 <0.001

I T X+ 0.925 0.317 85.4 86.0 0.714 <0.001
SOFA -4y 0.907 1.5 921 70.2 0.623 <0.001
CTSI ¥4 0.776 2.5 84.3 60.2 0.445 <0.001

Sensitivity

AUC of Het: 0.853(0.795, 0.911)

0.2- —— AUC of vWF: 0.844(0.797, 0.892)
—— AUC of LTF: 0.781(0.723, 0.840)
—— AUC of Het+vWF-+LTEF: 0.925(0.890, 0.961)
? —— AUC of SOFA: 0.907(0.874, 0.941)
" AUC of CTSI: 0.776(0.719, 0.834)
0'0 | 1 1 1 1
0.0 0.2 04 0.6 0.8 1.0

1-Specificity

Figure 1. ROC curves of vWF, LTF, Hct, combined predictive factors, SOFA score, and CTSI score
1. VWF, LTF. Hct. BEAFUMEF. SOFA iF45r#1 CTSI iF4 A ROC Blizk

4. g

SRR 2 (AP) A Z 5 b T A [12], s DR DARECF i A v i afoRE > 3, A S R RS =
MLSRE  38A% R 3 % S A BBl S5 [13] o JERIRISIB R BRAG 2 AP o3 BEEAR A O FR 4T SORE SN 5| R ML
PR3 PRI T i K B4 I B IR 45 A AE(CLS), S BUMBIRSE . R 5h /12 3K EL[14]-[16], #Eifi 5]
R 2 A H AR (W 2 BB B R AR 7) S L S UK A G T RE RS (S v i K i) [17]. W78 3R
B, AP IR b A B IR IR O PR e N R, 30 b el WA Y RS, 72 N ek i [18],
PR LT T 240 s £ 6 2 [19]. Warndorf MG K Mofidi R Z51ES2[20] [21], IV = 95 a] B 2%
PEARAE T2, DRI I8 I ST B PP il i SR S5 B ety g, vl o7 S 2 Ik J I 4% (SAP) LA B 221l IR

HHi AP Il RS 2245 Ranson. APACHE II. SOFA. BISAP K CTSI %&£ fhito #45[22].
APACHE Il 1 Ranson P43 I RN )iz, (H R H S 30T 4% . 75 5 VP44 1T 52 R - SOFA V73 Jd i il |
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TR B ThAESE/S /N E R A2 B T Rebeas, BA W EMEA ISR R E, W 78R SE H TG Rmn) &
i SR 26 (SAP)FE T2 26 (AUC = 0.858) S 1 it it [23] [24], (RN 75 Z Fabrnahas il , SR i 52 R -
CTSI PF/rifint 454 Balthazar CT 70 4% 5 RERIASETE L, PI200 S AP ™ BRI J 4 B o XU [25] . H
DR M3 CT (03 5700 15 23 R M 0 o 2 VA8 P B R AR b (v e R BLAE IR ), BRI T JFCAE S P 3 ) 7 FH e

I I A TR (VW) & — Fiobi 2R 1, =5 AR R A7 I R It 3 oA S i i vk, 225 1 % It i
(T R [26] . T P B 4t M A D9 L 2FRN I ) TRI R, LA A I3 5 B 1k ORUE MLV BN I B L DB, e ob
ARG T I A ARV FAR IR RS e [27]. TR KT RN RE R, RS K ERR VW,
Petri B [28] /{1 7L A il ik BT vWF 38 T Hh P WA P 45 28 JE 400 1 10 35 b S54RI # . tb4h, vWF T8
IR claudin-5 & HABSZAK I VA3 K LRPL W™ L5 P B2 A5 [ 7] [29]. Noubade R I 78 [30]1 4 Hi
TE VWF 8 = [ /0N B3 HH I8 388528 T 30 0 o ASHIE 78 3 BT R I, VIR S A Jok i 2 7™ B R P P A S S el R 3%
LTI SAP £ T A 0.844, 95% CI Ay 0.797~0.892, U Ay 66.79%4%5 7 5 N 88.9%, 45 BN
Xt SAP I TIIIA7LE 12 W A 18

FFEEA(LTR)RFREAFE R —MEEA, | AAET I RTE 5 WY K& 5 554
GIUAR TR o AR S IR AT A SR AR ) P R AR R [31], I S ST NK AR A AR T 4H Y
WS 5 RIE RN . LTF W] I8 225 Thae A IE A AR BB R IE DU S DU 8RR [32] 76 AP R IE
SSEEFE A, ARG b R S DR P S R A2 BB A e SR Pl b Bz o B 1) 52 B [33] . WL AME AP SR
I8 I A e R AR AR, Zhu IR FE[341ERA T SAP B33 HI e 26 W K T9F SAP 3% . L%
BRER AR — A P T B R R 1 FH A i 1 B R RS A, TEASIE AR R B LT HI RS
SAP ELfFARICIE, HM SAP 2k R AR Ay 0.781, 95% CI /v 0.723~0.840, HUKSE Jy 80.7%45 7 N
66.3%-

ST L 25 2 HE L4 4 ML AR T 430 e, FR A LT A0 H R AR, 2 o i 48 B8 2 (1 I AR 2 o
ZLAH AR LU 25 2 R OB FA 175 5 25 2 3 350 Bk 4 1 T /=i [35] o A W 9T S, SRR IR 28 T3 24 /NI i,
ML AT R Re S SAP IR A A OR[36]. TEARFFL#E H, ik Logistic B9 ##@7~ Het & K&
SAP [ISLfERIR F . X P RE AP W Z I SR T BURI TG A B i 2 75 5 5 2k 3 B0 38 B EVERE RS I
B0 FEERE ARG A G AR, Hct 1) ROC 2k NTHIF N 0.853, 95% Cl & 0.795~0.911,
BUKE N 66.7% K557 2 N 87.7%, X5 Patel HF 7L [37]4H 4.

ZE L RTAR, SAP B VWF. LTF #3F SAP A%, SAP 4HEE A it 243k SAP AT,
YRR SAP FIMOT fERE R 2R . B SEEG AT AP B VWFL LTF A& Het, # = FHELA X SAP
(R AR AFAE R o R R B S R e e, A T B o I PR R AR P DU IX = TR AR R G0 SAP % AR itk
ATV T, X SAP R I B FH TR SR 75 . A FBAZTEA R 2 4L, gy NI 7L B S i b
FE T B O R BUERTE S AN AR o BRI AT IEAT 290, RTREYE, B2 REARMTIA, WP HAERFA
T R P T 25

5. &g

VWF. LTF. CRP X} Fiii = iE S R 2 B 8m 09 R SR ek, nlfE— e R b O B 2k
AR ™ AL, HIBEA TN EA X T R ) SAP & XU 3 B — 2 TN 14 .
HEEmE

LRUE RS 7T A RIS Se R A5 190 H (YJS20230030); 2023 45 5 22 U8 e K H AR BHATIE 78 5 55 05
H(2023AH053116); 2023 [ H %457 & 11%(2023GMFY02).
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