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Abstract

AIM: To compare the value of blood markers
and extrapancreatic inflammation on CT score
(EPIC) in early prediction of the severity of acute
pancreatitis (AP).

METHODS: The clinical, laboratory and CT
data obtained on admission (within 24 h of hos-
pitalization) for 96 patients with AP who were
hospitalized from September 2010 to September
2011 were analyzed. Severe AP (SAP) was de-
fined as the presence of one or more of the fol-
lowing signs: mortality, persistent organ failure
and/or admission ICU, and/or operation. Blood
markers and EPIC were compared between SAP
group and mild AP (MAP) using the ¢ test. The
correlation between blood markers, EPIC and
severity of AP was analyzed. The value of blood
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markers and EPIC in predicting the severity of
AP was assessed using receiver operation curve
analysis. The sensitivity, positive predictive
value and accuracy were also studied.

RESULTS: There were 20 patients with SAP and
76 patients with MAP. The levels of blood mark-
ers and EPIC in the SAP group were significantly
higher than those in the MAP group [white blood
cell (WBC): (15.16 £ 5.06) x 10°/L vs (11.05 + 1.76)
x 10°/L, neutrophil-lymphocyte ratio (NLR):
18.95 + 12.13 vs 6.63 + 3.44, high-sensitivity C-re-
active protein (hs-CRP): 58.35 mg/L + 20.47 mg/
L vs 28.59 mg/L £ 12.92 mg/L, D-dimer (DD):
1596.95 ng/L + 1409.05 pg/L vs 412.52 ng/L +
316.66 ng/L, EPIC: 3.30 + 0.86 vs 1.50 + 0.96, all
P =0.000]. The Spearman correlation coefficients
(rs) between severity of AP and WBC, NLR,
hs-CRP, DD and EPIC were 0.419, 0.571, 0.568,
0.434 and 0.613, respectively (all P = 0.000). The
area under the curve (AUC) of WBC, NLR, hs-
CRP, DD and EPIC in predicting the severity of
AP were 0.798 (0.670-0.925), 0.906 (0.830-0.981),
0.904 (0.838-0.970), 0.808 (0.638-0.938) and 0.917
(0.851-0.983), respectively. The predictive sen-
sitivities were 70.00%, 85.00%, 85.00%, 75.00%
and 85.00%; the positive predictive values were
58.33%, 73.91%, 51.52%, 48.39% and 72.00%;
and the accuracies were 83.33%, 90.63%, 80.21%,
78.13% and 90.63%, respectively.

CONCLUSION: WBC and DD have a moder-
ate value in predicting the severity of AP, while
NLR, hs-CRP, and EPIC have a much higher
value.
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Fi%: 212010-09/2011-094% 1% 69964 AP % %
BA24 hAWIER, 53BFRCTHRAH#AT
A, ek B F R SR K (severe acute
pancreatitis, SAP)#AF/EH: T RIFLE R
R B ESINEICU, B/RF Ri&y7. &
SRR K AR 5% g8 B R X (mild acute
pancreatitis, MAP)4L & & ik 47 & M ZIEAE
I K IECTIF S HATHE B, S0k A7 &M R EPIC
TR AP & M6 A K AR IS A TR AP ® &
P ROCH AT, JF+H SETRM ARt R ETR
AR B A A

58 MAP76/), SAP20%. & 4 % % 49 fo ik Ax
EMBIFIRI K IECTIR ¥ B BEEF
R [Gwmit: (15.16+5.06)X 10°/L vs (11.05
+1.76) X 10°/L, P45 4m i 5 ok & 40 i bk
4:18.95+12.13 vs 6.63+3.44, ZHHC-B %K
a: 58.35 mg/L£20.47 mg/L vs 28.59 mg/L+
12.92 mg/L, D-=%4k: 1596.95 pg/L+1409.05
ng/L vs 412.52 pg/L+316.66 nug/L, WAL
¥ ECT#%: 3.30+£0.86 vs 1.50+0.96, P =
0.000]. B, T k@IS K E @ik
A, ZHC-R &G . D-=FIRBMAEIL
KECTHF 49 5AP® £ M 49Spearmantd X
A (rs)% % 40.419, 0.571, 0.568. 0.434
%0.61(P = 0.000). gfe. Primies
MEmMAILIE, SHMC-LE&ka. D-=&
R B JEAE S K JECTHE 5 3T AP = & M Fa
2w & T @A A 40.798(0.670-0.925) .

0.906(0.830-0.981). 0.904(0.838-0.970).

0.808(0.638-0.938)12 %.0.917(0.851-0.983);
TR AR 5 A70.00%. 85.00% .

85.00%-+ 75.00% % 85.00%; Fa P T 14 2
#458.33%. 73.91%. 51.52%. 48.39%
B 72.00%; TR A& # E 5 A A83.33%-.

90.63%- 80.21%. 78.13%%.90.63%.
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SVPEEIR A (acute pancreatitis, AP)/&iH ik &k
T 2 3AL N LN, &t IH R B . RS &
JEILAE NS5 R )4 5 SR . K2
APREIETE 2 0 ABRYE, MASEERKE
Sy EAE S I (severe acute pancreatitis, SAP).
SAP*H G H R, R 1£20%-30%,
Bt CA S0 $00 00 A P B DA R 45 T AH N A 3 B
PR o R SR VIR 5 i vk A R LR
KIS AP X AP FH AT R E 8. A
WRIT VIR AR AL BE B ST ) DG 2 R
AR WHRE . C-J V8 H(C-reactive protein,
CRP). FEMA. 2040 M LB R PEAL AP™
FPEP, AzabEPHRGE, R4 (neutrophil, N)
H5ikE g M (lymphocyte, L)LAEHE 141 g (white
blood cell, WBC)2 £ 5 RE TN APE#H AFEICU
JAEBE R AL Prongprasobehais i, 75 #H A
F¢36 h, CRP=150 mg/LXJ AP;™ =% il 1) 5k
P A186%, 5 571 h87%, BHE HMIE 4175%. Ke
5BIE, D- B4R (D-Dimer, DD)J il il AP™
FE—AN SR BRI R, KeZSDFTk
I, 5 AN BE24 hNCT RS % AP F 1 Pl i v
1l B 5511 DR 22 DR 35 PF 2 3R 48 () Tt &5 SR AH L.
AHFFRMLEWBC, NSLEHE. CRP. DDFI
JHRENR A1 98 FECT VP43 (extrapancreatic inflammation
on CT score, EPLC)FAP™ H 4 Fiill 175 1 34
AT DR I (R U R e SR RLAR
B BRSO M AER

1 RIASE

1.1 #4F %$2010-09/2011-091F Bt (196451 AP 5
EORLBEAT R0k 20 A, Al NI 4 £ v AR R 2
S IBIRT  A2003 4R ([ SRR 42
JrIRF (L)) MARdE, IR 2 WiSAPIK &4
Nz BET BRREEAR B R0 S/ BRNAFICU, /8T
RIGITY. BB ERR22-81%, BT77HI, L1961, %
JiE SV JBE I € (mild acute pancreatitis, MAP) 76/,
SAP 201, For ' xE 124, MPRE8H, T R6fl, 4
T4, HERR BRGS0 51

1.2 ik B ABE24 hN RO E Fi k2 mL,
KHABX DX1204: H 8 il BRAY S ABXPC A A 71
BEAT L RUAS 7, SR FHRURE 38 558 G 722 378 S L vt
AR S W R G (i) A PR A 24
BT FBICRP(higher sensitivity CRP, hs-CRP)f:
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iR EE
AR A £
525 APE F W
arii| n WBC (x 10°/L) N5LEEE hs—CRP(mg/L) DDI(ug/L) EPIC A AT & B
Wb K JECTHE 5
SAP#E 20 15.16 +5.06 18.95+12.13 58.35 + 20.47 1596.95+1409.056  3.30+0.86 (EPIC)A 2 % £
MAPZH 76 11.05+1.76 6.63+3.44 28.59 +12.92 412.52 +316.66 1.50 +0.96 5+, EPIC5 AP ™
PE 0.000 0.000 0.000 0.000 0.000 RN R ESE R
%X, MEPICH
MAP® & Had %
. KA & T @R
Lo ROC Curve 0.568+ 0.434/%20.613(P{E¥J°40.000), RIXLEs  wgx, vitkm
0 r S _ N oy L5 2 il vk
S RSAPENI A THWBCHEGN e
o HLIE s 40.391(P = 0.000), EINSLEL{E A & wmal ks bk
- N & &, X AT
Source of the Curve /NS WBC A K] S5 %:P;ﬁii%
g EZCME 2.3 APE K bk 47 &M AEPICHMSAPH  TRHIGAEL.
g . ROCHH APEHAMWBCHE. NSLI
@ -~ WBCHK . hs-CRP¥KE . DD JE KEPICHH il
02 F - RP AP EMHROCHIZE N (area under the
cure, AUC)ZH 3 40.798(95%C1: 0.670-0.925).
00 | | | | J 0 . -~ ~
0.0 0.2 0.4 0.6 0.8 1.0 0.906(95%CT: 0.830-0.981). 0.904(0.838-0.970).

1-Specificity
Diagonal segment are produced by ties

B 1 WBCZEH. N5SLEE. hs-CRPIRE. DDIREREPIC
FMAPF=E HIROCHELE.

7 JoR A Destiny Max L& (O Lk ih)HEAT
DDA, B A P24 h 26458 EC T T
AR A S EPICYT 43,

St FEAE SAPYLAMAPYL A KL
WBCHE%. N5LI{E. hs-CRP¥JE. DD
W MEPICYEr 45 4 imean £ SD&K IR, fili ]
SSPS17.0X E i HEAT AT - AH IR PEAS B SLROC
3HT, LAP<0.054 2 S HAA gevk 24 = XI55 5l
TS bR S L EPICKT S APTRIN (1 Ut . 45
SEPEL BHPESUSR LG BH A TR R v A

2 BR

2.1 SAPZLEMAPAL % % ik 47 &4 ZEPIC 96
BIAPEF T, SAPAHEHEKIWBCEHE. N5SL
FbAl . hs-CRPWKJE . DDIKEE L EPICHUE K
MAPAL & (WA N HUE &1, 2k, B BA
Z5H(@P=0.000, %1).

2.2 APE F i A7 £ R EPICTAM AP £ 14
B4R KA TS APRFEWBCREE. NSLEHE.

hs-CRPIK % . DD JERIEPICHE £ A2 5k
Kr(Npar test)&h H A A MRMIER AR, KA
Spearmantf XPERH B/RWBC S, NSLIE
. hs-CRPIkJ%. DDIREMEPICH{H SAP
PR IR A 9K R B (rs) 73 i R 0.419 0.571
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0.808(0.638-0.938). 0.917(0.851-0.983). H.A LA
EPICIHAUCH: K, RIEPIC I Fi A Btk 5: k. AP
HHETIWBCEE . NELILE. hs-CRPIKJE .
DD X EPICHUE FAP™ FE I FIROC [ 28
L1

2.4 AP & & ik 47 E M AEPICH 3] FUM S APH)
A EWBCREE . NSLIMH. hs-CRPK
f. DD ZEPICTIIMIS APHIBURNE . i
PEL BHERAER LG BH P Tl e A2 VR B 1) L AR
W, DANS LR S EPTC T fy 5 Sk S vEmf
i e, B 90%(72).
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AP DUBE IR AR I 4 BRI SE TR, LR
Joa WL S R D BT RE A OB N
W, SMENRGE. 8. A8 091
R, A 51E20% APEE K AESAP, 1M
PR TF IR 20%-30%". 4 AP FE I HEA T HL 1R
B, DUET R J0A9T, BGESAPHUR. 24
SR F AP T R 0 7 3T T TR, 4y
WEEST T Ransonit4). APACHE I ¥4, Glos-
gow PP/ a5, RV IX e PP o bR dE A AT B (1 T
DAY, (EIXEEPEIr RE VST H 8 %, 1k
ANy BT AR AP A ) S TN O vk ELAL
THRZ P, WK 2R —HNECHTXAP
P PE VAR, AT T e 4 .
WBCEAPK T K AEA ], RamudoZ i
FEH R BN A AR W B CTE K B S 56 P AP
HATEZAEH. WBCHIINAf k. Kb, #
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S AUC N FE BREE%  REM%)  PEERUREE  PEMTTAME%)  ETRE%)
WBCiS, 0.798  12.55x10%L 70.00 86.84 5.32 58.33 83.33
NSLEE 0.906 7.85 85.00 92.11 10.77 73.91 90.63
hs—CRP 0.904 37.85 mg/L 85.00 78.95 4.04 51.52 80.21
DD 0.808 616.00 pg/L 75.00 78.95 3.56 48.39 78.13
EPIC 0.917 25 85.00 90.79 9.77 72.00 90.63

Wi R R A . AP 41 LS AR i 22, (N
RIEPUATHEAAL, Bel-x14%, ZEIRNT, 1M
Hcaspase-2tBAMHINTE TP, SAP R (A% 5%
Ak B(NK-k B)t FE RN 721 NE 1 )i,
TEAEAG IR 1A FH R SR AL TERE B T o i B vt 4 i,
MABBELA Y. FWE. WEE. B
B B R G . B BRI A, JEWOE R
it S Y, SRR B 5 A — S B B
FRNE Y. Azab%EPHRIE, NELILEKRWBC
o BT R T A P NAETC U S AT B R 1
. Dambrauskas®5' % R AE72 hN [F110845] AP
BE AT R I, SAPHA A ()4 5 KA
N B AR 4 i PR F-(TL-6+ TL-8 Az Wi 40 i 3T #%
o DR - A5 ok 38, iy HLECAE AR IR BEE AP
A0 JE R LA R . P LA, S AP SR (141 JE ifi
LI 298, T2 nT i 7 BN S LAY ELAE 39K,
F BT R, SAPALIRMAPAL W BC i £ 1]
S Z[(15.16£5.060X 10°/L vs (11.05+£1.76) X
10°/L, P = 0.000], 1fj H.SpearmantS&PEK 5 i
RWBC S5 AP H % [rs 470.419(P = 0.000),
ULIIWBC R 45 AP™ F L B S AH G, WFFUE 2
RWBC EE SN LA rs 50.391(P = 0.000),
BINSLEE AN SWBCRE B, NG
LELE S5 AP E 1 Hrs240.571(P = 0.000), i
i B AHSE, HSAPALNS LA MAPH]
[ 75(18.95+12.13 vs 6.63+3.43, P = 0.000), i}
HHW B C B0tk K, NS LEE K, APyl ™
X5 SCERIRGE AT S ARL. TR B T s T
SAPHINELLIL(E 47.85, 5 CHRIEMNSL
EUAE =7 618 H ATICU S AT B I 18] 2 K 155
BUAH—5. £ROCHHT, WBCTIMISAPIAUC
$0.798(95%CI: 0.670-0.925), 1N 5L ELAE T
MSAPIFJAUCA0.906(95%CI: 0.830-0.981),
TN A P E P U L R BT
SRS BHPE TR . HERGE 2 3 9 70.00%-

86.84%. 5.32. 58.33%. 83.33%H185.00%-

92.11%-. 10.77. 73.91%. 90.63%. W /~"NISLLL
H A WBC ek 2558 MR T AP ™ FE.

CRPJ2 i1 2 F 40 i IRl 1 55 20 201 U
I 40 B B ) R AR R 1, 2 O SN (1 S
SPEE O, AR SR RIRREY), WA TAPH
PR L Andersson 2 SR IE, CRPTN
SAPIRBUBNE R AL ZA K 1 (tissue factor, TF)[ il
MEAR(AUCH0.653 vs 0.775), {HEDambraus-
kasZE R IE N CRPAGAR A& Tl S A PS A7 HI 1)
AR T, L HAAUER . U B A I L TR
B 97 2 7%, hs-CRP5 AP H % ({41 9 & Brs
2410.568(P = 0.000), UiHHCRPI LB, APE™
&, PR ARG, WFSUIE B 7Rhs-CRP TS AP
AUC 40.904(0.838-0.970), # B H B AT % w5 (1)
A . BB RCRPHLMISAPHIAUC
50.904, 1 Andersson® s 5T CRPTRIIS AP
AUCH0.653, X Fh2 5 0] fg 55 F Bt 2 K Ml hs-
CRPIMfAFFIWCRPA — & KR, Giirleyik !
RiE, 78 B ABi48 h CRP=150 mg/LATAP™
LTI (0 U R 85%, Sk A 74%, BTk
TRIAE R 50%, B FIN{E A 94%, HEMHET76%.
20104FEPongrasobchai%s il , 76 H# A 36 h,
CRP=150 mg/LAFAP™ H % M U 86%
R8T % BHIETRIMIAE75% B 1 TotlAE Ay
93%. KimZ: 5 1196143 Bt (1 AP BB & F 90 1,
CRPYJEIME K83 mg/Li, b i AL B i BH
SR 43.84, CRPH]H T IR APH) ™ H 1. &
BERFIE B, B ABE24 hil, hs-CRPTIM 43 7
11 }37.85 mg/LIN XS APTH I (BN . 45 57
PEL PHYERUSREG . BHYE TR . A B 50 31
85.00%. 78.95%. 4.04. 51.52%/%80.21%, 4
SCRRARAE A ZSABL. T H., WangZ8 U R, 7EAP
H A Bi24 hiyCRP>170 mg/L % [1£K [1<30 g/Li¥
INSAPH: B &5 AL, H imik JE I CRPIE TR
AL,

AP I TR A SR, SR 4L
V1) IL Y807 AR o A A P 5 ) Rl 5028 v R
A, MIDDEER R 213 A I 4F 4 2 (15 S 1
B At 7=, FLAE RORE SO, 348 T 368 v I oK o 1Y
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0, JiT LADD 2 485 KV (bR 2 —. KeZ P
18, DDA AP A& — NS4 E . M
fehr, FESAPIE A, DDIR Ay 1EH (i BRI 65,
DD/ J B SAPE 2% B 5 0 (1 RRUS R B, FRBi
W R, DDSAPM™ E AR X R Hrs 4 0.434(P
= 0.000), RPN E BIZAHSS, T HABE24 hi,
DDA P™ HE 1 A UC 4 0.808(0.638-0.938),
DDA /> FAE A 616 /LIS LTS A P i
JRYEL RESEVE BHPERUSR LG . B S0 R
HRE 70 59 49 75.00% 78.95%- 3.56. 48.39% K
78.13%, J& T+ FE I 7K~

CTAEAPZIWI MW B ™ o DF A 7 T
A AEPE/EY, CT . BE5RC T 505
ACTHL A AT RevHEAf 12 Wb I S JBe J 98 9, I
T AP PSS UG I Y, Giirleyik 55! 4
i, CT/™ EAEHU(CT severity index, CTSI)%} AP/™
T T () R 85 %, 4 1 98%, BH I Tl
192%, BT H95%, HEMTER95%, LT
APACHE-II XfSAP[ Tl {. Papachristou™
i, BIAP. Ransonif4). APACHE-II i¥/; X
CTSIFIMISAPIIJAUCS 740.81+ 0.94. 0.78 %
0.84. IrBollen®5 Hiied, ABis 1 RCTHY £rx
AP (1 PO HE A 1 5 6 K 22 R G VF 43 [ T
M EAHZEML, fEBalthazar CTHE4>. CTSI. &%
KCT/™ H 5 $(modified CTSI, MCTSI). JJlj1A
FUEE. BEARAMESY . EPIC. R BEK I & S
JEFBAVE 2 S5 CT V4> B0 R 48, Balthazar CT
PO M CTSTRAT S e (M HERA IR, (HICSE T2 %
5. Bollen®5* 1418, CTSIXMCTSISAP™ i
PEBH B AHOG(P<0.0001), P32 WS APIIHER:TE
T APACHE- I (AUC }0.87). Heiss252 ™4}k,
C TS A BB e U8 6 LA KB i ] B f 45 i i
RIS S5 SAPIR AL AT K, IXLECT AR A LATH
MSAPHITIG. Imamura®5PHi)iE, APEH I
CTHY 5 (1B AR 8 43 9 (1-3) ] IR TEAL AP
PR, B RSN E S GvE 5y S BalthazarifP 4y
CTSI. RansoniF4) X APACHE-II ¥4 4}SAP
JAET 2T AU CHMEAR . Ui B CTX JBE
JR AN 9 I 1)) 5 25 0TS AP Tt =2 A7 1R &
1. De Waele 55t itiE, EPICYF4H T
Balthazar CTV¥43 J2CTSI, *4EPICYT Sy =4k, %t
AP T (K OB 100%, $5 514 70.8%.
LB FT B REPICH AP FE 1 (A 5 R Klrs
0.613(2 = 0.000), W7 B W AHOC, EPICTIISAP
IAUC40.917(0.851-0.983), EA 1R (KA.
FEEPIC>2.51F, TS APBUR I J85%. i 5+
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PE4590.79% BIPEFLSR EE 49.77, BHETRINAE
h72.00%, HERHE90.63%, 55 SCRRRIE ML, R
EPICKT AP™ F 44 A7 1 iy 1) 00 A 1.

REGEEIT s, EWBC. NSLE{E . hs-
CRP. DDJEPICK]AP™ 5 P48 L4 v,
FARbR S AP E AR 1A ¢ R Ers 7312 0.419,
0.571. 0.568. 0.434/%0.613, LAEPICIHHIE %
Bk, M TE bR A P™ E I AUC 3k
0.798. 0.906. 0.904. 0.808/70.917, N5LEt
fH+ hs-CRPXEPICTUMAUC(EA#E110.9, it
BHIX 3ANFR AR (1 PRI AN 5 5, 17 LAEPTC IR Fiiil]
Wit f . NS LECAH S EPICTRNS AP HERf &
e, ¥9°24990.63%.

B2, REHESRI, SAPE I I Bbs &
Y1 K EPTCHA 35 W] b e ML A P RE 35 TR AH Y. 48 A
K, WBCKADDXFAPM™ FE MM P55, N5
LECAE . hs-CRP M EPICKTAP™ FME TN f 4
v, HP NS L AR R B P Y C I A v At A v,
EPICH AP HEVERIAH PR, HTAUC
Sermn. BTEA, o] DLBRORIERIBG 5 ff F IX e p skt AP
PR PR EAT ST, DUE A AR T AP
BER SR
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