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Frik: BB ST 2009 45 1 H 1 H—2014 45 3 AUGAM AP B #H (FfE< 48 h) IGIKGOR, MR8
A ABERT 5 1K BISAP, APACHE 11, Ranson W43, WKW/ RGN AP B & & E R
JBERRIRIE . FET- M Z K TAEFFRIEMZE (ROC) MR T (AUC) | B H R A5 Fds 52 1
LR WMASHERRME, RAILWA 135 FIEE, Hd 24 6 (17.7%) 2WEEBRE R (SAP)
(19 IS E W2 W, 5 HISET) 5 20 6] (14.8% ) 7 ABeWIA12 Wi IR SR SE . BISAP, APACHE II
Fl Ranson PE40 12 Wi 2% B DI BETEIB 19 AUC 43914 0.773 . 0.821. 0.897 (P<0.001) , ¥ S545H
BE4R 51 0.880 5 0.530., 0.872 5 0.642, 0.740 5 0.982; Tl I g IR SR SEFL BE B9 AUC 43311 0.819 .
0.785. 0.825 (P>0.05) , U 54857 40514 0.715 5 0.885. 0.844 5 0.630. 0.833 5 0.672;
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5 0.752., 0.865 5 0.886.
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ABSTRACT

Objective: To compare the values of BISAP, APACHE II, and Ranson’s scoring system for estimating the severity
and prognosis of patients with early stage acute pancreatitis (AP).

Methods: The clinical records of AP patients admitted between January 2009 and March 2014 were
retrospectively analyzed. According to the first scores yielded by BISAP, APACHE II and Ranson’s score system
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at the time after admission, comparison was made of the area under the curve (AUC) of the receiver operating

characteristic (ROC) curve of each scoring system for estimating the organ failure, pancreatic necrosis and death

Results: One hundred and thirty-five patients were finally enrolled according to the inclusion and exclusion
criteria. Of the patients, 24 cases (17.7%) were diagnosed as severe acute pancreatitis (SAP), which included
19 cases diagnosed with organ failure, of which death occurred in S cases, and 20 cases were diagnosed having
pancreatic necrosis. Of the BISAP, APACHE II, and Ranson’s scoring system, the AUC for organ failure
estimation was 0.773, 0.821 and 0.897 (P<0.001), with sensitivity of 0.880, 0.872 and 0.740, and specificity of
0.530, 0.642 and 0.982, respectively; the AUC for pancreatic necrosis estimation was 0.819, 0.785 and 0.825
(P>0.05), with sensitivity of 0.715, 0.844 and 0.833, and specificity of 0.885, 0.630 and 0.672, respectively; the
AUC for death estimation was 0.773, 0.786 and 0.889 (P>0.05), with sensitivity of 0.740, 0.843 and 0.865, and

Conclusion: For AP patients, the three scoring systems have similar value in predicting pancreatic necrosis and
death, and BISAP score is inferior to Ranson’s and APACHE II score in predicting organ failure, but it has the advantages
of simple scoring, rapid assessment and dynamic monitoring, and is convenient to use in clinical practice.

[Chinese Journal of General Surgery, 2014, 23(9):1176-1181]
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in AP patients as well as their sensitivity and specificity.
specificity of 0.830, 0.752 and 0.886, respectively.
KEYWORDS Pancreatitis; Severity Score; Sensitivity and Specificity
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2P BRI R (acute pancreatitis, AP) J& I
REWHAEEZ —, REBEFMHRER AR
P, WS R4, HA 20%~30% B & I K 2853 X
K, BAREIER R 5%~10%" ", % LA I 4 bR
WP, K SRR R Ay WS, RIVERRE 2
2% (mild acute pancreatitis, MAP) 1 HE 2o e Jlee
R4 (severe acute pancreatitis, SAP) . H Al
HHE T0%~80% Lot , BUGESEF, I RAERD,
AL AR o AR SRR R 2 7 20%~30% 7t
SAP 3 1 3L SIRS . MODS #£ % MOF. %55t
HIK 15%~25% . SAP e b i AR B I AE AN 4
HIETA W R A, R D BOR SAP AR IE
fir I REAS 42 19 BB A R e K 30% . AN R AEAE R
S PO o TR AR A% Y R R TS, N H AT K
IFRIRYY . TS FE A, 46 J 5 s o 2 LA K Dl
BB . AT A2 8 2 &R gk il
SRR IR R TS

H i &% % BB 2 & 48 AL 45 Ranson F
APACHE I13F 43 R 48 77, B 0937 70 & 482 ih
2008 4 Wu &5 PR T — A B TR VA R g
BISAP W-5r & %55, DL b 3 it oy R e 46 2 H 6 (1
F UG RIS R GE, T JCF 5k R gy it
BILL B 3 R RGP ik a5, LA Kl R 52 FH A
HAFFE LA 1 3 B PE o 4m o X T 19 B YR B 1 DA 19 F
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FR D, AW LR G DL B 3 T o £ 480 B
AP B MR BUE 2 B, oA PA L 3 B R ST
T e fi A A% B DI RE LR, BRAR IR AL LA K AL R 1Y
ZE .

1 ABSHE

1.1 MRITZR

] o5t P 43 B 5 2009 4E 1 H —2014 453 H A
%2 B R BE K 22 BB A8 S I B B R 2 R A IR
RIEH
1.2 f5 B G0 N\ bR A FOHE BR AR
1.2 AAARAE (1) HAFIZ 20 R &
B RTESE AR K AE 48 h a2 T Be (A BRI
FERTHl < 48 h) . (2) IGR K 5EH, 27 Ranson
P4 ( ABEJG 48 h) Fl APACHE II L f BISAP
TEA3 b T AL 35 (1) A TS AR T H o (3) 2tk AR R
(2 Wb o - I R b 28 B Ry i A0 % 2otk . Rk
M (LRI, WAEE A ), I LR
Jif B AT IA O R AP JF IR R AR I i VE K i RN B 0R
7 it K S TH i > IE R AR R 3RS (TR R 3 fF
DL LA AR A UESE ) 5 CT. MRI, JEH M %
FRAEPE I ( Qs AR 2 4R TR A SUTC I S g,
HEBRH AP ) o E 1992 44 2% Kpnfe 7
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(4) MAP 2 Wb 7 JCHR B ) 68 BE A9 5 s 5 T
KAE, RWR AN 7 A 9T O R 4F, Ranson W43
<34y, APACHE I1 ¥4 <8 43, CT 3% A. B,
C % SAP Wi Wikre "7 H & A AP I K %
WU Ak A, I HEA TH2Z—3%: Ranson

PP = 34F; APACHE I1i¥4}=> 8; CT 44 D,
E %% 4% E DR bR e 1% M Marshall 83 5 5
PR IE (R 1) o (5) BENR IR SE R E w5 ]
I R AE ) R e A< Bk bR R R CT 812 .

£ 1 Marshall B EFIBEDIRAE

Table 1 Marshall scoring system for oargan failure

W H AL 07y 1/} 24y 34 44y
WG [ 25 F6%5% (Pa0,/Fi0,) , mmHg]  >400 301~400 201~300 101~200 <101
BT [ MWLEF (Ser) , mg/dL] <15 >1.5~ <19 >1.9~ <35 >3.5~ < 5.0 >5.0
LA RS (iR, mmHg) >90) <90, #MEARL <90, #MEIJGR <90, pH<7.3 <90, pH<7.2

H: 1 mmHg=0.133 kPa
Note: 1 mmHg=0.133 kPa

1.2.2 #HreirgE WHEAZESE . HIEREA
B Bsf (R 2k 48 h 3, AR AE R AL 3 B0 B i R
1.3 HI\RE

BEE Y — M m R TR Ak 44 L PR AR
A B i R B ] 45, e SR A IR, il ABE R
551 W RO ) A AR CORIR L IR L R
FOR) | BPURA D g, i vE R g
LM EFL ( HCT ) . BUN. Ser. shfkii <2047 .
I3 B8 S r fif BT R VR BE L IUE . 24 h R &S AH
KLU T A A, RIS SR 1 S AT Y d5 D 25 1
(B, 10X T A BERT AR OCHERHR AR, RETEA
BEit S5 2A R A 48 h (NMBA . X £k, CT %%, LU
T Hff i A TG e s FROAR

A Bt J5 % BISAP ¥E43#r 1 ( 2 2) . Ranson
PEATBRUE . APACHE TT 9F 20 A5 4 43 51 3 3800 43 LA
PEAR I ™ R, VP R GE T GORAN H B g
TR Sk 1R, BT 0 43

&2 BISAPiES &%
Table2 BISAP scoring system
B: JRZZ (BUN) >8.88 mmol/L
1. ZHER RS (Glasgow SEPE <15)
S: B JUERNLEAME (SIRS) F54 UFFimisk & LA L.
(1) fAR <36 €k >38 C
(2) FEIE AR >20 IR /min 8%, CO, 531 (PaCO, ) <32 mmHg
(
(

3) k#H >90 ¥X /min

4) 40 ( x 10°) <4 000 &% >12 000
A: AR >60 %
P: MRk (ZEMsAm) )

1.4 ZitF4bE
R IBM SPSS 18.0 #EATHE P43, 14>
ORI RO AR = ARvEE (Rxs) R, &
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RYER Z AR AR R, KRB R x°
1 5%, I ROC fh & 73 7 9% #r Ranson. APACHE
1. BISAP ¥ R GE X % B DI RE £ 35 . B I IR 3
FEHE | WAL T AE 1o IF4 i ROC £, It
BT A AUC, 2% ROC Ik, B it
BT Ceut-off ) 235 115 & 37 70 & G i 5 7 2
(specificity ) . REUE (sensitivity ) . BHPERISR
[t( negative likelihood ratio ) BEAPE ALK F( positive
likelihood ratio ) , P<0.05 42257 H Gt 7 X,

2.1 WANRHIEERFR

2009 4F 1 H 1 H—2014 43 A 31 H F& g 3t
Wit AP B3 514 61, HERR B R & 2 A BE I ]
it 48 h MBEREAR A DL Ko igs th Be sl e Be i) fR
gy A E 135 i, AR (50.6+14.5) %
Hei 5 79 6 (58.5%) , & 564 (41.5% ) ;5 24 f
(17.7% ) 2 W SAP (19 48 B Z i\ 2 W, 5 #ilst
T2 ) 5 20 6 (14.8% ) & 7E A Be W 10]32 W g
BEIRFE; Ranson PE3 3 (2.4+1.3) 70 HAHTF
GEBE IR L 3,

*3 135 AP BHEMHREMK
Table 3 Causes of the 135 AP patients

] n(%)
JIIEV/ ¥ 68 (50.4)
RS PE 45 (333)
FER PRI 2 9(6.7)
1= JIg LA 9(6.7)

Hifth (254, ERCP K54 ) 4(29)
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2.2 BISAP S KIS T

BISAP WJIF43 4345 L3 4, BISAP 3%k >3 BT,
B I 1 IR BE R 8 R ) R AE R . AN R
BISAP PP L3 5. M CHFFTIA A Y BISAP = 3 43
B & AP AW E Sl . 1. RIS &
AR RS g, IR A ESE B IR BISAP>3 43 Xif
TR SAP . 28 E R L S BRI — &S
M AE, AR AR R K F A9 BISAP 343 1)
M, H2ER g e E L (P=0.054) .

F4 135%) AP 2 BISAP SIS [0 (%) ]

Table4 Distribution of BISAP scores in the 135 AP patients [1(%)]

BISAP ¥4  n  ZFEIIGEEW  JBRIRSE BT
0 48 4(83) 1(20) 0(0)
1 44 3(68) 2(45) 1(22)
2 23 6 (26.0) 7 (304) 1(43)
3 14 4(285) 7(500) 2(14.2)
4 6 2 (333) 3(500) 1(16.7)
5 0 — — —

*®5 AERES BISAPIEZXER (n)
Table 5 Relationship of BISAP score and disease causes (1)

I [l BISAP = 3 BISAP<3 At
R 10 58 68
RGP 4 41 45
1= g IUAE 3 6 9
Rkt 3 6 9
HoAth 0 4 4
a1 20 115 135

2.3 BISAP iE 4y, Ranson i 4 & % K &
APACHE Il iE45y R4 Tl AP 23 ETHBERIE.
FRARIRFEFRFE AR AR IE &

3 b TN &R G T R R D) fE 9B Y AUC 4

W . BISAP 0.773 (95% CI=0.675~0.871) ;

APACHE II 0.821 (95% CI=0.724~0.918) #l
Ranson 0.897 (95% CI=0.806~0.988) . 3 Ffl i

P <o IR N T S AT T 2 T
BISAP 0.819 (95% CI=0.720~0.919) , APACHE II
0.785 (95% CI=0.670~0.899) Hl Ranson 0.825
(95% CI=0.722~0.929) ; 3 ¥ 4> R %t #i I &
PR JBE IR R R #5 4E T- B9 AUC 43 %] 4 BISAP 0.773
(95% CI=0.564~0.982) . APACHE II 0.786
(95% CI=0.682~0.891) #1 Ranson 0.889 (95%
CI=0.803~ 0.975) .

3R PE 4> AR Ge N A% B DI RE s, IR IR A
s sE 2y i 2 T AR UL 3R 6, FE TN A% B Y)hE
¥ I, Ranson>APACHE II>BISAP, 3 ' i 7 &
i) AUC 1 >0.5, 3 BT 40 Z (B 7 B0 AP 2%
BHRRESNEZES BAESI¥E X (P<0.001) ,
Ranson 7E T AP #% B T 68 5 38 5 1] oF ¢ 4,
5T APACHE 11 1 BISAP, 7£ Fil i s Jit I JE 1),
Ranson>BISAP>APACHE II, 3 FhiF/r &40 AUC
AR >0.5, 3 FhpF43 2 [a] 7 T i i R 4K 1) 22 55
TG B L (P>0.05) o FF FU St g g R F8 T
J7 T, Ranson>APACHE II>BISAP, 3 Fhif4r R 48
B AUC T >0.5, 3 Mtz R Bgmit¥#E
X (P>0.05) o 3 FhPF43 RGEAE I & B DR =l
JE IR SR AL LA B SE T ROC I ZE WK 1, 3 FhiT4r &
e P B S RE S v, R IR AL DL KU T B e AR
ZWHE ., REE ., FERE . ML BT RIA
UL 6,

x6 SMITDRFMNRBEINGERIE, RIPFEURIETH AUC RRENSHIE

Table 6 AUC and cut-off values for estimating organ failure, pancreatic necrosis and death in each scoring system

JiH WA AUC (95% CI ) RS U FHPEALISR BHPERISA He

AERE

BISAP 3 0.773 (0.675~0.871) 0.880 0.530 1.872 0.226

APACHE 11 8 0.821 (0.724~0.918 ) 0.872 0.642 2.436 0.199

Ranson 3 0.897 (0.806~0.988 ) 0.740 0.982 4.625 0.260
JEEIRIR T

BISAP 2 0.819 (0.720~0.919) 0.715 0.885 6.217 0.322

APACHE 7 0.785 (0.670~0.899 ) 0.844 0.630 2.281 0.247

Ranson 3 0.825 (0.722~0.929) 0.833 0.672 2.539 0.248
BT

BISAP 3 0.773 (0.564~0.982) 0.740 0.830 4352 0313

APACHE 11 10 0.786 (0.682~0.891 ) 0.843 0.752 3.399 0.208

Ranson 3 0.889 (0.803~0.975) 0.865 0.886 7.587 0.152
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Figure 1 ROC curves yielded by the three scoring systems

estimation

L7

3 e

i
AHIF 5 0] 01 A A7 3R B 1 A BE AR 1R R,
o L A AP BB E FE A Bt B BISAP. Ranson,
APACHE 11 ¥F4r RS T AP B H 4% 5 DB =
v BEERIRE . BET A WO A, X T S R R
RN E IRE R W, WA {E A Ranson>APACHE
II>BISAP, 2R HASZ 1% & X, Ranson 7E il
AP #%E U AE 98 7 1 AN 4, LT APACHE 11
F1BISAP, X TEARIAFEMBLT, 3 FIIEI-niEZ
[E] 9 22 5 TOGETT 24 7 L, X R TR 5 45 - 30 1) e
JiR R A TR IR B8 R FE TS B T, BISAP 4 R4
F14) T A 45 1% S5 1 T 3R 8 K BRI A -

Ranson W43 R 4t S IIfi PR 55—~ X AP ™ 2
JEHEAT O A PE5r RGeS Ranson 45 91974 442
, HEZIP REAS T ABEH DL AR 48 h
11 W48 45, BF5E 451 . H Ranson P43 = 3 4307l
W SAP WU 75% , 851 77% ., FH A T30
49%, FHPETINAE 91% ., 15 H Ranson W43 AE#E U
T AP BE TG . HENZIE 0 REFEITESE
Ty fig B fs L B B KBS Jr gy, A R %
) Bl 2 %P 2 B 2 A A0HE A BE S 48 h P ]
AT, HA LB ASBE R AL AR L an R A e .
DA IR 2 e 2 XS Bl 2 R ) E L I ) R I 1)
ZW G Y, I H Ranson 35 HBETE APBE 48 h ik
7 VIRVEAY, ik sh S A ER 15 i AR 1k, 3 FR il
T HAEIG R E 8. APACHE 11 ¥/ &2 4% & H
i) Z B RE 22—, BN R 2
MG R or R G, FLUEMAE bRt & 14 T0, R34
4G, APACHE 11 AR 1 = 8 43 #75 SAP,
HFM SAP HURNME 97%, FE S 100%", Meta
Sy i APACHE 11 # AP J8 % 6T~ 19 R MU
65%~81%, %55 % 77%~91%, 47~ APACHE II

© WA )3 i [ & F A F A EFH

A:

Organ failure estimation; B: Pancreatic necrosis estimation; C: Death

VEAY RERSUF RO TN AP SR F AYBET, 1 W0 Ak iR
i 9% 7 o R R R R SR YIRS 4 1 R ) A R
5. APACHE TT bRyfER] LUIFE A BE 24 h BEEFTIRAY
AT DL M EE, FU g B D) 6e B AT 8 4F . BISAP
VEor & 5652 2008 4R 2 1, XI5 15 12
M A BRI S ok, H RN L kAT
212 FERE R 11 992 Bl . 7L R4
PG, NEIEIIE R G, WHET 18 256 Bl
AR T IE T B IE . 55 45 H BISAP A 5B
T-H AUC 4 0.82, i APACHE II ¥E4r ) AUC K
0.83, R BISAP ©F 43 %F AP 6 T= (%) Tl il i J1 A .
T APACHE I1 45, #HOC S 2L M A 55 g0 TE 13X
AU HO PR A R G Y R K B R T R
SrPEbRE >, ATAEABERG 24 h WERAE, HATshas
PEATIESY o

AWESE R, AE WU S0P R R A B T RE
v J7 T, BISAP P43 & 4t () M 18 K W0 4% 58 1
APACHE 11, Ranson ¥F/4r R4, X Al fg & T
BISAP P> 2 48 & 56 T AP Ji 40 R M & 7 2 (A4
X, AR FHAR ., TES . BRI, FiRR
T e R R, AN R R — A i AT A A I PR
FB, MFIEKRMET, AR {E. BISAP
V4 2 Go A D T IR YR AE T, R AUC R R AL 58 1)
Vo brifE, HEZR RS2 E L, R UER
WA FBZ —,

2008 4 Wu 45 1 H ok BISAP PF 43 19 i 5 oF
f &%, 4N R BISAP ¥4 AP FET- Y AUC H
0.82, AL LIFATILT- M AUC 2 0.773, 1
APACHE II ¥4 ¥ AP 3£ T ) AUC 2} 0.786,
W& Z B 22 3T g 243 X, B BISAP 343 Xf
AP JET T GE 3 Al APACHE 11 34> R G AR

ABFTERILE RS Wa AL [ A AR ERESE il

X161 ] Sk R R R R WE S, R BUAE A B I
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BISAP ¥ 43 il 4 1- %% /& 42 APACHE 11 3 43 .
Ranson 20 B A7 L # . ARWFR LR A Bi i BIASP
PEAr T AE T 545 45 ) APACHE 11 #F4) . Ranson
WA ZRAK, Taih#E L, HE&H T BISAP
ARG MR ArE, nTEEE. R (AR
24 h BPR]PEAL ), $ER BISAP R4 — A 1Y
PEAN T 1 L300 00 7 S ) T R 48 . 55 Singh 41
KB BISAP = 3 4E Ry il LB F Al AP 26 T2 19 4F
SEREN 83%, REUE N T1%., AWFFEH BISAP 2
Wit - B 3, HR R 83.0%, REUE N
74.0%, 55T 45 AL, X Ui B AE BU At T
J5 6] BISAP V43 5 FCAh 1) W Fh 3 20 RGEAHL, 2
SEGAFE LT

ZE L rik, BISAP 4> 76 TN AP f8 & Wil J5
Jm (R EUIRE R, BRARIRIE, MIER ) HiL
% APACHE 11, Ranson PE4r R 2KM, Hii T H
BISAP [ f KA RVEIT TR, 5 T ARG 5 T 4
s, RERSPRPE AL K sh A W U, A R IR R
B A sh 2 0 0 £ R Y, B R — A
IR EN AP BB FUS T4y RS, T LATENG IR #EAT
e, AHRASIE SR W Y 5 B, AE A A G [ it
frfer T fg, AR5 ARAS B A U IR 7 i B e 4
ATy EERTE T S T 58 ok ik — 20 i 1 iR 258 .
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