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(FE] BB VFANEE M4 bR K i iE SAA K78 20H IR R Cacute pancreatitis, AP) ™ 5 2 B2 R0 4 )2 P (1)
fEM . Ak i 20214F 1 H—20254F 5 H TRBAE G LT Z AR EB N B2/ AP B 216 FI4F Sk i 58 %)
G, R 48 ™ AR B 43 R FORE ZH (mild acute pancreatitis, MAP) Fl 2 $iE 2l (severe acute pancreatitis, SAP) , FL 88 2 2 I
PR G RE BE I AH 56 18 b B M3 RE 3 11 A (serum amyloid A, SAAD K-, 47 PR A1 £ [H & Logistic 7115 43 #1151
M7 G B R 2R, 24 323 % TAESRE (receiver operating characteristic, ROC)  Ff £ Bl 4T 952 5 /™ 51 72 B () 19 01
M. &R 5 MAPAMAL, SAP 4§ 5K A B i B B8, 2otk B B 508 M@ BRI 4 Cacute physiology and
chronic health evaluation, APACHE [l ) ¥4 Fl 2P JE I 48 ™ 85 78 B2 R i1 ¥4 (bedside index for severity in acute
pancreatitis, BISAP) PE4MEE (P<0.05)., 5 MAPZ A, SAP 4 i 2186 4 | 1l 240 0 b 25 (8 1 i S5 At (1] 6E 1fn i
JEL IS ] [ B AR vfE AR FE 2. D-— R 4k (D-Dimer, D-D) K& S MR 5% % 7L BRI SU8E . = B H il S IH L C R
B SAA KR PR R WE TR BT 88 Sh kO B L T IR B LSS L ILIEE (BREE 1 Sl ik i
5 5 AR (P<0.05) o A% T M3 AR IS MR T 8 B &2 IS, 4 A DG 4301 i8R, D-D 5 APACHE I #F4r 2
I % IE#€ (P<0.05) , SAA 5 APACHE I ¥£43 . BISAP ¥4 52 8 2 1E M1 26 (P<<0.05) o H: b #E 1 45 #5 55
APACHE I ¥F4r \BISAP 43 A9 J6 B 3 AH 6P (P>0.05) . Ifil/IMi . PT \D-D \SAA J2& AP H % 5 5E Ak A 0l 57 5% 1
K (P<<0.05), Ifil/MMR PT.D-DF SAA FU AP i 55 L 1 AUC 435124 0.740.,0.672.,0.917 F1 0.748 , 0 2 K
A AUC K 0.899(95% CI:0.857~0.942) Bk J& 2 0.950, %5 5 24 0.723. £5i  Ifl/MR .PT.D-D . SAA AT {E K |
Wi AP 55 FERE Ak B A0 ST 52 R 3R, LD R IR e AP AR I T B R N A A
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Study on correlation of coagulation parameters and serum SAA level with the severity of acute pancreatitis
CHEN Min, ZHANG Fen, SUN Hai-bing, SHI Zhen-wang
(Department of Gastroenterology, the Second People's Hospital of Hefei City, Anhui Province, Hefei 230011, China)

[Abstract] Objective To evaluate the role of coagulation parameters and serum amyloid A (SAA) levels in
the initial severity stratification of acute pancreatitis (AP). Methods A total of 216 patients diagnosed with AP and
treated in the Department of Internal Medicine, the Second People’s Hospital of Hefei City, Anhui Province, between
January 2021 and May 2025 were chosen as the study subjects. They were divided into a mild acute
pancreatitis (MAP) group and a severe acute pancreatitis (SAP) group based on disease severity. The clinical data,
coagulation-related parameters, and SAA levels between the two groups were compared. Univariate and multivariate
logistic regression analyses were conducted to identify independent risk factors, and receiver operating
characteristic (ROC) curves were plotted to evaluate their predictive value for disease severity. Results Compared
with MAP group, SAP group had older age, longer hospital stays, and higher acute physiology and chronic health
evaluation (APACHE [l ) and bedside index for severity in acute pancreatitis (BISAP) scores (P<C0.05).
Compared with MAP group, SAP group had significantly higher levels of hemoglobin, hematocrit, prothrombin
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time (PT) , international normalized ratio (INR) , D-dimer (D-D) , aspartate aminotransferase (AST) , lactate
dehydrogenase (LDH) , triglyceride, total cholesterol, C-reactive protein (CRP), serum amyloid A (SAA), pulse
rate, respiratory rate, systolic blood pressure, diastolic blood pressure, and mean arterial pressure, but significantly
lower levels of platelet (PL.T), sodium, chlorine, calcium, creatinine, globulin, and partial pressure of carbon dioxide
in arterial blood (PaCO,) (P<C0.05). Following adjustments for age, gender, body mass index (BMD , and disease
duration, partial correlation analysis indicated that D-D exhibited a notably positive correlation with the APACHE
[I (P<C0.05). In contrast, SAA displayed significant positive correlations with both the APACHE [l score and the
BISAP score (P<C0.05). The correlations between other coagulation parameters and the APACHE [l or the BISAP
were not significant (P>>0.05). PLT, PT, D-D, and SAA were independent influencing factors for the progression to
SAP in patients (P<C0.05). The area under the ROC curve (AUC) for predicting the progression to SAP using PLT,
PT, D-D, and SAA was 0.740, 0.672, 0.917, and 0.748, respectively. The AUC of these four parameters combined
was 0.899 (0.857—0.942) , with a sensitivity of 0.950 and a specificity of 0.723. Conclusion PLT, PT, DD, and

SAA can serve as independent influencing factors for predicting the progression to SAP in patients, and their combined
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detection demonstrates a relatively high predictive value for assessing the severity of AP.
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Table 1 Comparison of baseline data between the two groups

415 % ﬁiwmﬁ”g& 5 [MQR). %] BMIIM(QR)] @fﬁWMﬁ;Q [5%3%
MAP 41 171 56(32.75) 115(67.25) 38.00(14.50) 26.73(5.46) 81(47.37) 90(52.63) 5.00(1.00)
SAP 4 45 13(28.89) 32(71.11) 45.00(13.00) 27.34(5.76) 14(31.11) 31(68.89) 8.00(3.00)

Y/ Z/tl 0.244 3.401 1.583 3.822 7.186

PiE 0.621 <20.001 0.113 0.051 <20.001

- gos L (95, 6) APACHE Il 43 BISAP 43

2151 1l %% : : > _ N

7 R TE 5 g i HoAth (T£s,50) (T£s,51)
MAP 41 171 27(15.79) 13(7.60) 121(70.76) 10(5.85) 3.80+2.55 0.924+0.73
SAP 4 45 3(6.67) 2(4.44) 39(86.67) 1(2.22) 6.84+2.33 1.29+0.76

¥/ Z/tl — 7.245 2.968

P1{E 0.232 <20.001 0.003
— R 3% Fisher £ 56

RN EH. SAA. Shfikin pH . WA E WK EH 2
RN 7 (1205 S SN 7 (1 = /875 e

1.2.2  BEIMLAR I8 b5 B L% SAA KA B Ay
BE T ARG 24 h N R AE S R Ik i, &0 Wk
W IE, Bid STA Compact 4= H 3 Il #E 43 M LA I
1% 25 B 1M VO I H5 B A 45 5 Ak &8 43 5E i il 5L ]
BE LA JFUF 8] (prothrombin time, PT) . £F 48
P K P B I R R] B bR oL S B a4
F 3 I 40 i 53 A A G Ji BC6900) A6l ifin /1N i 5
i O e R AT D- 24K (D-Dimer, D-D) 7K
SN A 5 e L A T I SAA JKAE-

1.3 Gil=Jrik W SPSS 26. 0 48 i F 5 i
B, MFEESSMATTEFEL (r£s) FR,
BRI ST A e 55, AT G RS o0 it i
FOEER M (QR) ] RoR, HECSR BRI 55
THECGE R LB (%) Fon, HECR H 2k 5 6k
Fisher £ % ; i ¥& ¥ [ & Logistic 43 1 P<<0. 05 (¥
6 br . M4 O 22 B Bk I 7 (variance inflation
factor, VIF) HIWidLd: (VIF <5k 7428 & i A
FETESLLME), 99 A Z &K Logistic B4 G& A [ml
H) RBI SR E, R AR (Odds ratio,
OR) M 95% nl {% X [8] Cconfidence interval, CD .
& B & ik & T fE §F fiE  (receiver operating
characteristic, ROC) £k K& H il 28 7 i #1 Carea
under the curve, AUC) PEALFM M {H . P<<0.05
NESAGIFE L.

2 % R

21 ARJEMEE AP BHELRERFILE 5
MAP AL A bE, SAP 4L £0 85 [ . Ifil 40 o b 2%
PT . eI g i ] [ s e f 46 %0 D-D. K&

KRR AN . ALWRBLERE . =B H . R
CIRNEE . SAA . BKFM AR | EM R | I 45
JE SN ) QU SN O ) 1 @3 S5 = T 1 AN /N - I A
CEIN 1N S = ol = ) 7 ) = O £ /5 o S 5 (A
LRAGIHE L (P<0.05), 2H7EHNM .. 5
IMEg ] PR B REAR . S
HEH, SR, BEMBLZER, HEBLR.
WRAR AN . A, Wi, &
BEHER . Sk pHAE . WA SR EE E 43 L. Bk
M4 . iR ER Lg% 2 L (P>
0.05), W2,
2.2 BRI AH S FE bR KT SAA K5 APACHE
Il \BISAP PF43AH G A0 B T RG] 4R 1% |
BMI A RRIR 22 R 5, L fm A X dr R, D-
D 5 APACHE [l ¥4 &2 & 2 IE M ¢ (P<<0.05),
SAA 5 APACHE [l #¥4; . BISAP /33 2 1 3
IEAHDG (P<<0.05), HAh#E M F84+55 APACHE 1l
W4y . BISAPIF4r 0 i 2 M ¢ (P>0.05),
02 3.
2.3 AP B & FEIAE L £ H &K Logistic 1] 15 43 #r
LLAPSEIE ™ EREE NN AZE (RIE=0, &
JE=1, ¥ FREA I E X WiEbs GELAE
BEURGITEEEZEWNABRED EVAEETZS
Kl & Logistic & A a4 434 . &Ltz W, WoR
ML H (VIF=17.680) AL 40tk % (VIF=
17. 12D ZafFfefomtbee e, =B (VIF=
8.861) MIH[HEE (VIF=6.678) [0 ff7E#5m it
g, HRHEisAFAAELLNE (VIF=1. 130~
3.623), Ak 5 B ol 40 A b 25 R I [ S AN g A B
R, B RMOE; BER TROIE TARRE L Bk
HOMEIRAT R . AR R L EPIRE L sl Bk A 4k
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Table 2 Comparison of clinical data between the two groups

F2 2HIGEKRARILER

KA A 2 I 7 A5 2% 8 Tk 145 3
amwr wanian . R e it et MG il
MAP 2 171 36.50(0.30) 87.00(22.00) 19.00(2.00) 134.00(21.00) 87.84+12.58 103.00(17.67)
SAP 45 36.50(0.30) 96.00 (30.00) 20.00(1.00) 144.00(13.00) 95.91+11.15 112.00(11.67)
7/l 0.327 3.530 3.089 3.011 3.916 3.756
P 0.744 <20.001 0.002 0.003 <20.001 <20.001
T MAEE  mAMLE M s ST
AR e (e/1) (%) (Qu.107/1]  TTIM@RESE o) ) z[ﬁ f’gf) fﬁ "
MAP 4 171 11.234+3.71 138.10£19.12 41.83+5.02 195.00(88.00) 12.90(1.10) 33.00(6.05) 0.98(0.11)
SAP 4 45 12.40+4.60 155.87+22.65 45.06+6.11 157.00(47.00) 13.70(2.20) 34.10(5.70) 1.23(0.91)
7/t 1.792 5.328 3.674 4.949 3.558 1.613 6.961
P 0.075 <20.001 <20.001 <20.001 <20.001 0.107 <20.001
qu b FHEAKE D-DIMQR), M (QR) , M (QR) , AM(QR), BIMQR),  REZAIMQR),
[M(QR),g/1.] mg/1.] mmol/L] mmol/L] mmol/L] mmol/L] mmol/L]
MAP 4 171 3.89(1.85) 0.49(0.53) 3.95(0.41) 138.00(4.00) 102.00 (6.00) 2.18(0.16) 3.22(1.76)
SAP 4 45 4.40(2.58) 1.98(1.27) 3.86(0.62) 134.00(7.00) 99.00(6.60) 2.11(0.38) 3.36(1.82)
Z/tE 0.386 8.182 1.599 4.915 4.928 2.192 0.450
Pl 0.699 <20.001 0.110 <20.001 <20.001 0.028 0.652
ap g M@, A AEAM  REAM AL XM ﬁ[ﬁig% LT 2 M
pmol/L] (QR) ,g/L] (QR) ,g/L] (QR) ,g/L]  (QR),pmol/L] mmol/L] (QR) ,mmol/L]
MAP %44 171 58.75(1.76) 61.50(7.60) 38.30(4.47) 23.80(5.20) 20.70(12.45) 4.60(3.60) 16.10(9.00)
SAP 45 50.80(1.82) 60.00(10.40) 39.50(5.80) 20.90(10.70) 18.70(13.40) 4.90(4.70) 14.00(9.40)
Z/ta 2.447 1.339 1.841 3.087 0.504 0.064 0.728
Pl 0.014 0.181 0.066 0.002 0.614 0.949 0.467
gl RS Eﬁxﬁzgg‘ SEREEN  WEERRBM 2B A &Ef(;‘;m’ f/‘fiﬁ
R N VL N R TS R R CY U R A
MAP 4 171 26.40(29.65) 23.00(19.00) 49.00(107.40) 82.00(32.35) 197.00(88.25) 4.46(9.40) 5.32(3.10)
SAP 4 45 30.80(30.00) 42.00(39.00) 58.50(100.95) 81.80(40.20)  258.00(181.00) 25.53(37.77) 10.78(8.50)
Z/tE 0.214 2.866 1.325 0.067 3.803 5.992 6.277
Pl 0.830 0.004 0.185 0.947 <20.001 <20.001 <0.001
an (,aﬂamqﬁ[m CRMEMIM  SAAMQR),  #hki pH fii ”&Ajﬁf : jfﬁ{”i? E ;i’;ﬁ&g‘%
QR) ,pmol/L]  (QR) ,mg/L] mg/L] M (QR) ] QR) . %] mmHg] (QR) ,mmHyg]
MAP %4 171 1.00(1.80) 56.00(123.23) 199.35(214.13) 7.39(0.05) 29.00(8.00) 91.20(32.90) 36.30(6.75)
SAP 45 1.00(2.40) 101.10(154.35)  269.50(28.40) 7.38(0.08) 29.00(8.00) 97.85(37.95) 32.80(7.93)
Z/tE 1.275 2.259 5.113 1.442 0.964 0.856 3.981
Pl 0.202 0.024 0.002 0.149 0.335 0.392 <20.001
1 mmHg=0.133 kPa
Bk P 2R AR = fE A — LAl A IE T LR 2.4 BEAMLAH O FE B BN TE SAA KX AP B E A

AL . B, &L 5. DUBF. BR&E A
B . FLIR AU . —EEHOR C RN R
R, DR = R B A 4y B 45 50 WoR
KIEJG i/l COR=0.968) ., PT (OR=1.994) .
D-D (OR=1.795). SAA (OR=1.007) {34 AP
A BRI M E R (P<0.05), W#kA4,

[l AL WM ROC & Bon, /MR
M AUC 2 0.727 (95%CI: 0.203~0.343), fH&
o 0.978, ¥R E S 0.532; PT m AUC K

0.663 (95%CI: 0.556~0.769) , & & B K
0.511, %% % BF & 0.830; D-D B AUC H
0.921 (95%CI: 0.884~0.957) , # & B K
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Table 3 Correlation analysis of coagulation-related 0-8 iy f /,,/
parameters, serum SAA levels with APACHE 1 and 06 /,//
BISAP scores ;%( ’
- APACHE IT¥F43 BISAP ¥4y S0 J—fﬁ —
o i P i P e "
1L /N 0.046 0.519 —0.026 0.710 : J J H/%é.‘ﬂil?)ﬂﬂ
PT 0.108 0.125 0.079 0.263 JF -
0.0 0.2 0.4 0.6 0.8 1.0
APTT —0.041 0.563 —0.022 0.758 1455
INR —0.068 0.336 0.103 0.144 B1 APEESHLFN ROC H&
FIB —0.083 0.241 —0.009 0.901 Figure 1 ROC curve for predicting progression to SAP in
D-D 0.163 0.020 0.126 0.073 AP patients
SAA 0.085 0.226 0.321 <20.001
0.916, 4% % BF 4 0.853; SAA i AUC x 3 W it
0.754 (95%CI: 0.689~0.819) , & & A AP JE—F W B I M el . JRAR ™ B AR
0.934, K5 0.547; WHBCEIMK AUCH B gy 50040 J2 45 5 0500 45 B0 R ok 3% 45 J5 9 T %
0.899 (9504CI: 0.857~0.942) , #{ J& B S8 9. 78 SAP b BEAR B BE AR A T IE . B 0 45 2%
0.950, Fp5 Bk 0.723, WK1, F18) A0 B L 9 T T RE PR BE 1 B B S D R RS

F4 APEEEENNZ EE Logistic & & |13 43 #7

Table 4 Multivariate logistic stepwise regression analysis of progression to SAP in AP patients
I —
Bk — - ‘
EVEEXA4 bR Wald {4 P ORIl 95% CI
A —6.617 2.171 9.290 — —
/AR —0.021 0.005 14.372 <£0.001 0.980 0.969~0.990
PT 0.487 0.145 11.296 <£0.001 1.627 1.225~2.162
D-D 0.421 0.130 10.478 0.001 1.523 1.181~1.966
SAA 0.006 0.002 12.390 <<0.001 1.006 1.003~1.009
BRI
Eisn " o :
EYEENAG FRifER Wald y* (& P OR1H 95%CI
R —20.267 4.12 24.197 — —
IR —0.025 0.007 13.757 <£0.001 0.975 0.962~0.988
PT 0.646 0.178 13.242 <<0.001 1.909 1.347~2.704
D-D 0.530 0.139 14.554 <£0.001 1.699 1.294~2.231
SAA 0.007 0.002 13.097 <<0.001 1.007 1.003~1.011
AR 0.056 0.026 4.744 0.029 1.058 1.006~1.112
&Pk IE 0.103 0.024 18.784 <£0.001 1.109 1.058~1.162
Hibi . — .
[HVEES 3 15 Wald ¥ {i P1H ORfH 95%CI
R —23.277 6.592 12.468 — —
i/ 1N AR —0.033 0.010 10.043 0.002 0.968 0.948~0.988
PT 0.690 0.247 7.812 0.005 1.994 1.229~3.235
D-D 0.585 0.178 10.818 0.001 1.795 1.267~2.543
SAA 0.007 0.002 8.797 0.003 1.007 1.002~1.012
AR 0.107 0.036 8.797 0.003 1.112 1.037~1.194
[agigs 0.085 0.029 8.791 0.003 1.089 1.029~1.152
I 212 ] 0.064 0.020 9.923 0.002 1.066 1.025~1.110
5 —3.403 1.715 3.936 0.047 0.033 0.001~0.960
H-3ih = 1 0.055 0.024 5.471 0.019 1.057 1.009~1.107
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XFPEEM A S5 UM, EESRELRE
DIfe vy, [ B 48 i 52 Nt 45 004 B A GE H Y Ik
MALH], 3k i B 25 5 i A L B AR E 5
Tk HUEE LA G HE bR 5 TS SAAE NIRRT S, B
EWRARF IS AP E B Z M AN 7ECHE,
FEERL2: . A8 AP 43 2 T T HL R i ] 4
A -

AW 53 1 X 216 1) AP H 0 I IR B8R K A
B Bif 52 56 %5 95 B o0 M R, SAP B E A BE TR AE
O Y K AE N : C RN . SAA KT
QBEIM D) AE S5 eIl F IR N, PT H [E] €
K, BE i 5 ] E PR AR fE A48 %, D-D X m,
/N T HREAR s O D REHR 105+ 48 E S I
BFNE . BHE, RN R AR AN . LR
Jid SR K TR Y @R SR = R I i
g AP (9 R 22—, TR 9 R v ) g 98 R g A
R EOE AR EREL, m AR K TR Y O
EAL AR IR AL SAP R FE AR Kt | ETE
PSSR NG R R G N R S S U R
©IFIIIRE S 7 . SAPBEA e T . H£IE.
AR 4L I A5 SR P8 R v K O R R B i HE
it £ CO,, #piad A " X — 25 R ER I
PR N 3 Bl A WA X SR AR AR Ak, JRSE G R
F I R R I, S T AR N BE R, 4
PEAS 9 I8 B B RIR P AIOCR . DMEREEIRIT TR

16 SAP i # o # vpr . BE IS 2F % & G U ig
25 LRI R OO B B0 T RO PE R BR X — i R
AN TR R A IR BT, A s L o
RAYECSEHESNAEF [ B GO0 26 32 5% ) £ 3 — 20
INE MR ZEEL . HeAh, K R E T R
25 0m B B F 0 FE L DA AR #F SAP K
Je LT RIS B I AE B P R . PT . D-D &
AP A HEEAMM I EmMHEE, HPpD-D5
APACHE Il /4y 52 B IEAHOC, HX AP B #H &
E AL B B m BN, S REAERER ML T
Ranson f1 APACHE Il ¥4 & I R T 32 LVE Ak
AP W ™ E AR B0 7, 5 Ranson W40 A L,
APACHE Il ¥4 %2 Wi SAP H A7 5 i i) £ 8 3 A
FECPE T AN 0 T D-D SR BRI M 2T IR RS H
B AR bR, AR ST iE — 25 UESC T A Bt B A
D-D X} SAP 7™ 5 i B i L0 2o AR X

SAA g JFFE A 1 20 v 3 BORy B 1, AE R E
BURGL Y SR R A, Y SRR ER T AR E
JEYL R, R R Y H T H 4 A (interleukin,
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