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(FE] B8 BT er 4 g0 ek K B F 21 (fibroblast growth factor-21,FGF-21) \Z& H i R &£ P9 5t W 34 g
(protein kinase R-like endoplasmic reticulum kinase, PERK) 542 4F 2 P JHE IE & (mild acute pancreatitis, MAP) M
S MR P 518 M BE 248 1 Cacute physiology and chronic health system 11 s APACHETI ) #¥4ra] (56 &, 3F 2081 —
H AR T ARG S R KSR . iR EE MAP (3 169 6], R4 ABE 24 h B & PER b B B AE AP
(moderately severe AP, MSAP) 5 H it AP(severe AP,SAP) 4 Wit BH (n=32) FI KB EBH (n=137), ABEH A
B2 24 h 4390 I I 3 FGE-21 ,PERK /K, ¥4 APACHEI #£43 . 4r#7 I 3% FGF-21,PERK /K ¥ 5 APACHE
11 BF 4 19 56 Z8 Bkt 95 17 F e B9/ . SR 32 308 T4 4 1k Bl 46 (receiver operating characteristic curve, ROC) \H5K
i 2k 43 #7 (decision curve analysis, DCA)TEMY IL{H FGF-21.PERK 7 MAP &G H BTN E., &R AN,
ABE 24 h kB4 M % FGF-21[(2.3740.33) vs. (2.0540.31),(2.5740.36) vs. (1.894-0.32)] ng/L,PERK
[(24.684+4.35) ws. (20.43+4.08).(27.194+4.54) wvs. (17.814+4,03)] pg/L /K¥ & APACHE Il ¥4 [(12.54 +
2.62) wvs. (9.87£2.58).(13.94+2.54) vs. (8.45+2.29) 5/ F A M A (¢ =5.194.10.566.5.239.11.569.,5.256,
11.958,P<C0.001), APBE 24 h #EJB 4 1135 FGF-21.PERK /K & APACHE I ¥4 & T A Be i, R ik 4L LA |- 45
FRIIE T ABERE (P <C0. 05) 5 ABEIF VA BE 24 h B3 L1 FGF-21(»r=0.872.,0.445, P<C0.001) \PERK (+ =0.852,
0.372,P<C0. 001)7/KF5 APACHE Il 343 ¥ & IEAH 56 ; Logistic [\ 13 43 A A 18 25 L g /R . FGF-21 . PERK & 9% 1§

JE B A ST S A 2 (P<<0. 05) s FGF-21, PERK Mk & V¥4l 93 1 i2F ' X i AUC B E 2 0.872, K F FGF-21(X* =
2. 746, P =0.006) ,PERK HLft PF A 5L BE (X* =2.784., P, =0.005) . £ B {H 0.10~0.88 &l N . FGF-21,PERK Bt 4
TEA 905 155 3 8 10340 52 2 R0 T B G I . 8518 MAP B3 1iL7E FGF-21,PERK /K E748 4k 5 APACHE I ¥4y %
REY] & MAP #FJE 1980 57 fE K R &R L T R I K IEAG MAP o e KU 12 41k & 2%
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The relationship between FGF21, PERK and APACHE I score in patients with mild acute
pancreatitis and the risk assessment of disease progression
QU Shao-lei, HAN Fang”, ZHAO Jing, TANG Jing-gang
(Department of Gastroenterology . the Affiliated Hospital of Non-Commissioned Officer School ,
Army Medical University s Hebei Province, Shijiazhuang 050000, China)

[Abstract] Objective To investigate the relationship between fibroblast growth factor-21
(FGF-21), protein kinase R-like endoplasmic reticulum kinase (PERK) and acute physiology and
chronic health system [I (APACHE Il ) score in patients with mild acute pancreatitis (MAP),

and to analyze the value of the two in evaluating the risk of disease progression after conservative
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treatment. Methods A total of 169 patients with MAP were selected and divided into a
progression group (n =32) and a non-progression group (n =137) according to whether they
progressed to moderately severe AP (MSAP) or severe AP (SAP) within 24 h after admission.
The serum FGF-21 and PERK levels were detected at admission and 24 h after admission, and the
APACHE 1I score was evaluated. The relationship between serum FGF-21 and PERK levels and
APACHE 1[I score and their effects on disease progression were analyzed. Receiver operating
characteristic curve (ROC) and decision curve analysis (DCA) were used to evaluate the value of
serum FGF-21 and PERK in the progression of MAP patients. Results The levels of serum
FGF-21 [(2.37£0.33) ws. (2.05+0.31),(2.57+£0.36) wvs. (1.8940.32)ng/L], PERK[(24.68+
4.35) ws. (20.43 £4.08), (27.19 £ 4.54) wvs. (17.81 = 4.03) pg/L] and APACHE 1l score
[(12.54+2.62) wvs. (9.87+£2.58), (13.94+2.54) vs. (8.454+2.29)] in the progression group at
admission and 24 h after admission were higher than those in the non-progression group (¢t =
5.194, 10.566, 5.239, 11.569, 5.256, 11.958, P<C0. 001). The levels of serum FGF-21, PERK
and APACHE 1[I score in the progression group at 24 h after admission were higher than those at
admission, while these indicators in the non-progression group were lower than those at
admission (P<C0. 05). The serum FGF-21 (+=0.872, 0.445, P<C0.001) and PERK (»=0.852,
0.372, P<C0.001) levels were positively correlated with the APACHE 1[I score at admission and
24 h after admission (P<C0.05). Logistic regression analysis model showed that FGF-21 and
PERK were independent risk factors for disease progression (P <C0. 05). The area under the ROC
curve (AUC) value of the combined assessment of FGF-21 and PERK for disease progression was
0.872, which was greater than that of FGF-21 (X* =2.746, P =0.006) and PERK alone (X*=
2.784, P=0.005). Within the threshold range of 0.10 to 0.88, the net benefit rate of FGF-21 and
PERK in combination to assess disease progression was superior to that of single detection.
Conclusion The changes of serum FGF-21 and PERK levels in MAP patients are closely related
to the APACHE 1[I score, and they are independent risk factors for the progression of MAP.
They can provide a reference for clinical assessment of the risk of MAP progression.

[Key words] pancreatitis; fibroblast growth factors 21; protein kinases
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pancreatitis, MSAP) 3 & F AP (severe acute
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1.1 — %R PEE 2019 4F 1 H—2022 4E 5 A
169 il MAP 35, R4l A Bt 24 h & & g h
MSAP 5 SAP 4 R ik B 4l (n = 32) 1A ik J& 4
(n=137).
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K R A s Q I F AR L O E IR AR, A
HATAR LA TARIT s DFER =18 % Q FIE 57N
RKEBRER, HERE. OF 8 ERER R L
IR 9 s O AN TR LA 3R 97 4 s O I 2L B e i 8 4
Mo PR 118 . Lotk 51 LA 34~73 L F
(55.01£6.53) % ; /K 8 5 1 18 ~ 28, ¥ 23.48+
1,723 A KA 3% 2 18 W 100 1), ARTE 103 4915 459
i = LR 67 ), PR 26 1, = iR L AE 33 ), A%
A IMLAE 16 1],

1.3 Fik

1.3.1 RIF ik BE ABRS T LR HLGYT
A P i I AR 1~ 3 L R IR O 22
AU 2= A 0B B 12~24 h I
B RMBE s I HEAT A0 R B S 43 1+ 18 W ek B i
EXTRETRYT .

132 ®Whk  ABER ABE 24 h RAHEDUEE &
2R E N H Bk L 4 mL, # 0 (15 min,
3500 r/min,8 cm), 8 LR IMLTE AR AF 2 W AFFI .
K FH B 4 8 43 #7 75 I FGF21, PERK 7K ~F . 46
B AR V2 TR R & AR B B = T AT
R, 15 & i N T AR A R A IR W) 4
Bt I BT IR 536 B 0 S BT & U0 B A0 BRI
SERN . HARD TR R AW 30 mL, ZR IR OK G B 2
1200 mLA& s BUAR o & R §h 45 25 L m & %
L AL AR R 25 L. IR AT 30 s, % IR B OL I
B 30 min, R A, B LN VR 350 pL PEAR,
FKE . EE 3 AL 50 pL HRPLIRA) 30 s, F
YO E s RS AR R A VAR 3 Uk, AL 6
50 pL JRA)10 s, IR E 15 min, &AL ML LW
50 pL,JR%J 30 5,30 min F 450 nm Ab§E OD i, I
Z: R U 1 e ARAT R i R B

1.4 WEHEdr OB PA ABER . ARG 24 h /&
FH MG FGF-21 ,PERK /K- £ Az B 22 J 18 1 i

FEARBAPES) 1 Cacute physiology and chronic health
evaluation Il , APACHE Il ¥F4r). APACHE Il
O3 71 gr . A M N BT L, @ 4 B v
FGF-21,PERK /K5 APACHE Il 743 ) ¢ &,
@41 #Hr FGF-21 ,PERK X} MAP J%% 1% i J& i 1E H .
@47 FGF-21 ,PERK %I MAP 55 15 #F Ji& 1) o
{8 I HE 47 Yo 3% il 48 49 M1 (decision curve analysis,
DCA) .,

15 Giib2Jiik W SPSS25.0 48 4R ib B4
Wi o THREBURER IS AR A ¢ KSR RIS X ¢ AR B
TR RLR L K5 . 48 Pearson A3 R £ 1ML
% FGF-21 ,PERK /K°F- 5 APACHE Il #F4r I E R
Logistic [ 44 %1 43 #7 FGF-21.PERK X} MAP f#
e It B B VE . MedCale 11.4 2241328 & T 4E
FRAE i 26 (receiver operating characteristic curve,
ROC) 73 Hr il 1 FGF-21,PERK 76 MAP % Ji 1§
HE R A PEAL A (TR T R 4.2.1 5l P 3R ih e 1
ik, P<C0.05 NESAGIFEL.

2 % ES

2.1 HE 2 HABER, ABE 24 h B F M ¥E FGF-
21 .PERK 7K F % APACHE Il #F4F A Behd . ABE
24 h ¥t R4 it ¥ FGF-21, PERK /K F &
APACHE Il ¥4 & T AR #F B4 (P<C0.05), AP
24 h R4 M FGF-21,PERK /K & APACHE
355 T ABERT Rt 4L UL 48 n 3K T A B
i (P<<0.05), W1,

2.2 L7 FGF-21.PERK /K5 APACHE Il ¥4
KR ABEH B E IME FGF-21(r=0.872, P<<
0.001), PERK (r= 0. 852, P<C 0.001) /K ¥ 5
APACHE Il ¥ 4 #4 2 1E M 56 (P<C0.05) ., WK
1~2,

F 1 BABRK ABE 24 h & M & FGF-21,PERK 7k F X APACHE I ¥4
Table 1 Comparison of serum FGF-21, PERK levels, and APACHE II scores of patients at admission and 24 h after admission

(x*s)
15 % FGF-21(ng/L) PERK (pg/L) APACHEII ¥:43 (41)
A Bt ABE 24 h A Bt ABE 24 h A B ABE 24 h
Brig i) 32 2.37+0.33 2.57+0.36" 24.6844.35 27.19£4.54" 12.54+2.62 13.94+2.54"
ik el 137 2.05£0.31 1.894+0.32" 20.43+4.08 17.814+4.03" 9.87+2.58 8.45+2.29"
t 18 5.194 10.566 5.239 11.569 5.256 11.958
P i <20.001 <0.001 <20.001 <20.001 <20.001 <20.001

* P AH<C0.05 5 A 4L A Be i L& (Fe X « 66
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i 6l 1 ANBKH® FGF-21 5§
S Sl APACHE Il ¥4y % &
R Figure 1 Relationshi
B 12F i 12 8 b
= = between FGF-21 and
= 10 2 10[-
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E st S st P
B ;% admission
< 6 < o B2 AR PERK 5
4B ! ! 1 1 1 4B ! ! 1 ! 1 1 A
APACHE E
1.0 1.5 2.0 2.5 3.0 3. 5 10 15 20 25 30 35 L
NBEINFGF-21 (ng/L) BERPERK (pg/L) ®
Figure 2 Relationship between PERK and APACHE [ scores at admission

23 24— MEERILE 2 4P A S 5
st R I B R o B L A 4L | I JE
oy I LA LB LS R A AR, 22 R RS T
B X (P>0.05), iF B AR IR R AR

A AN BN o o i I 1 0 o G R 2o VA1 R N
M EEAE  C B 2K L LB . i PR R A TGk e
H,2Z2RAEST¥E X (P<0.05, W2,

2 2H-MABEER

Table 2 Comparison of general information between the two groups

g ke 50 (R85, Vo) AR TR 48 B W i sl R S HE IR fpﬁ(fﬁﬂéﬁb%}
Bk Z (T +5.%) (%5 BI%. % (B %) (G %) EAYE REART
bil ik 32 22(68.75) 10(31.25) 57.37+6.29 23.79+1.84 21(65.63) 27(84.38) 12(37.50) 25(78.13)  7(21.88)
TCHERELAL 137 96(70.07)  41(29.93)  54.46+6.70  23.414+1.69 79(57.66) 76(55.47) 26(18.98)  96(70.07)  41(29.93)
X2/t 8 0.022 2.237 1.126 0.681 9.103 5.106 0.827 0.827
P 1 0.883 0.027 0.262 0.409 0.003 0.024 0.363 0.363
[N Wi DR FRILAE  ARAAE  (FSLL %) (BIEL %) (& ts.me/L)
xX10°/L) (x+s)
HEJE 32 16(50.00)  6(18.75)  8(21.62)  4(12.50)  18(56.25) 22(68.75) 12.564:3.08 2.71+0.86 20.37+5.72
Joik el 137 51(37.23)  20(14.60) 25(18.25)  12(8.76)  45(32.85) 63(45.99) 11.42+2.87 2.32+0.79 17.29+6.01
X2/ {8 1.769 0.343 0.216 0.100 6.077 5.378 1.995 2.472 2.794
P {H 0.184 0.558 0.642 0.752 0.014 0.020 0.048 0.014 0.006
A . 1M VE B3 il I ] iRz 155 FEE A 1fi LT MR E A
(x £s5,U/L) (& *£s,mmol/L) (¥ s,mmol/L) (& +s,mmol/L) (& £s.g/L) (& *s,pmol/L) (& =£s.,mmol/L)
ik JE 4 32 325.76495.37  137.95429.84  4.10£0.78 1.6940.47 22.984+6.24  161.37463.72  44.79+9.37
Toik A 137 342.86489.78  132.68+£32.05 3.8940.85 1.7840.44 24.134+5.91  130.05459.04  40.28+9.06
X2/ {8 0.959 0.848 1.277 1.028 0.981 2.662 2.519
P {H 0.339 0.398 0.203 0.305 0.328 0.009 0.013
2.4 FGF-21,PERK X wEdEREBHOER X OFARG=1.L=0 JEHAEAE=1. =0,

FGF-21.PERK,APACHE Il ¥ /43 . 4F % 2k 0 L &
PR M s B K | P 25 v R 4/ 9
0 A L C R BRI LT | o R 3R R AT £
LYER I, & Bl FGF-21,PERK 5 APACHE I 34>
e L RILLNE(VIF>5) , F3h# % APACHE [I ¥
5%. Vb FGF-21 ,PERK.,4F i IR £ (=1, =

MK CH=1.T8=0) . F 40 B 3155 PRk 48 B/ ok 2
UM LB L C B 8 (L I LI L R 2 /o A AR i
LR 2278 ), LU I o JR IR B0 oy D A 4 (i
=1, L3t B =0), Logistic [B] 94 B 4 A 2% R g
/N, FGF-21, PERK J2 9 1% i J& i 20 57 fa B R
(P<C0.05), W3 3.

*® 3 FGF-21.PERK X fFIE#REHIER

Table 3 Effect of FGF-21 and

PERK on disease progression

AT DYEEY FRifiEiR Wald X2 {4 P{H OR 14 95%CI
FGF-21 1.044 0.326 10.265 <20.001 2.842 1.706~4.734
PERK 1.006 0.296 11.562 <0.001 2.736 1.594~4.696

25 ROC 4 #7 FGF-21 . .PERK TFA 9 155 1 J&2 19
i  FGF-21.PERK PEAl % 1F ¥ B ) AUC 4 31 A

0.756.0.781, - FHBEA VEAL G IE VB XT N AUC 1§
4 0.872, K F FGF-21 (X* =2.746, P = 0.006) .
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PERK AL 2L RE (X2 =2.784,P =0.005), W3

4.4 3.

% 4 FGF-21.PERK IEfERIEHBENME
Table 4 Value of FGF-21 and PERK in the assessment of disease progression

EiE 7 AUC 95%CI X2 g cut-off Youden 3§ ¥ P i R V) RS
FGF-21 0.756 0.684~0.818 5.002 >>2.26 ng/L 0.467 <20.001 65.62 81.02
PERK 0.781 0.711~0.841 5.921 >21.95 pg/L 0.453 <20.001 78.12 67.15
A 0.872 0.812~0.918 9.348 - 0.655 <20.001 75.00 90.51

1.0 — HABER I FGF21 AKF4 . ABE 24 h ikt F

O Tl o . R FLA T RS B MAP B L

53 FGF21 7K 5 1 T A5 5 0 HE A7 5% L it 5 b R

w8 o GOAPAE— 2 IR M b7 S B T A FGF21 fEHLIK

£ 04l R IR0 8 e 1 4 3 1 A 02 T R — i 5 IR

| Pe . HRTE 0 FGF21 ol 72 AFIE 48 (IR R4 L (1 €

o2 P 7 26 20 % R 2 24 v 22 35 . TR) A T 53 2o /1 B

R ND BRI SCHIIE 52, 46 O R FGF21 3 %0k W F AT JIE 41
1-Re

3 FGF-21.PERK ¥F & % 15 i# & B9 ROC 4 #7

Figure 3 ROC analysis of FGF-21 and PERK in the

assessment of disease progression

2.6 FGF-21,PERK ¥4 y 17 ik Ji& i) phe € ity £k
2 DCA AR AL 75 B {H 0.10~0.88 W HI A,
FGF-21 . PERK BC A WAl 175 ik J A9 19 32 2 R Y 4R
TR . WK 4,

1.0

e

0.2 0.4 0.6 0.8|[Lo
R @

B 4 FGF-21.PERK ¥ il 5 1 it /& A R 5% #h &
Decision curve of FGF-21 and PERK in the

Figure 4

assessment of disease progression

3 9 i

HHli APACHE Il ¥ 43 2 1l K AP 95 15 19 3= %
TH R XS R S K58 380097 07 58 - Bl Y0 15 17 e
HA— @8 S E ABVF o R BB A%, H = R
Stk LRA IR SO BRILA EAr R G4, UT
VG RE K F I AF 98 N 5L BB iF 9% % B0, AP AT RE & —
flr FGF21 6k = RZS, R FGF21 $8 ] 36 97 W] 7
24 hN i EE AP /N RS RDIR S . (0 A BF 53 4
HLAP B E MW FGF21 KPR ETHm. 58 E%
5 e AR R AEA Y . ARBFGE KB, MAP i R B

g1 i AP R MSAP 5% SAP 3%, K5
AA Ry BR T i i B JE) PRI 41 23, i HL AT 51 & 4 B R
IiE 25 G AE . FGF21 1 R G s AR 3 B 7 R AX
il 38 2o % Ak Ak AR 1 B 0 O 2 AR Y i R A
BUIREE R K AEPL R AVE . H A B 4 5 90 0 A2 1K
FGFR.FGFR4 %5 & 3 1% B0 0 B8 M 17 3% A6 28 1 38
it . 208 717 BEL BT 2% R - BB 5 5 38 B, 400 o 35 ot 4 ) 2R
FIEG O AT 2 6 St FRasY . Wik, Y
BUIA R AE B2 Ik 5 2, 0 J 1f FGF21 K °F 1 g i
1, LB B LR R — B RF B VEH . A DF
U R, LV FGF-21 /KF 5 APACHE Il ¥4 &2
EA G H2 R LW FGF-21 K284k 5 AP %5 1% A8
fRF %, M5 EaRHLHIAE AT, 8 i A< BF 5804 & B
FGF-21 /K EF4 55 & MAP 8 35 9 15 3#F i i 4l 37 1
W PR FGF-21 oy 3K B8 5 i 1 o i XU 22 /0 i
FGF-21 R £ A B #& 1 2.327 %, h il W FGF-21
15 235 5 MAP HEJ& 1) 3 7 FE s &K .

AN, PERK 2 — B — 1 5 A% P Joit I 4 B4 2 1
FCE I Re S A7 Y 0T I A% 338 1 R 9 I 31 S L 7
N BCRE T RE S AR ED 78 255 E M —
Fp TG 1 52 A (BB CIRES R L PERK 5 4 25 15
W 78 fif B A 43 R A F B R AR I R T Ak T
8 ECAZ B0 0 S IK T 2o BRAR AL . 410 ) A Sy 3%
EAGH T I . HasE " iF 5t £, PERK B
5 K PN P B A I RN NS % R kB R S
L AR T A R R O A R 6
RIEH T RiE, AR LR, 57 FGF-21 KF
A5 A A — B, JE R A BE B I PERK 7K F #8
s HABE 24 h A1 FHE a3, 454 FGF-21 ,PERK
L BH W% T kB {55 30 A ¢ RAEN, —FH AE AP
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FGF21.PERK 54 0E 20 IR 4 3% APACHE II 3143 8] 56 2 K% 96 15 3k J& XU RS T Al

KRR AT REAE AR LA OGP . FR B AR S
UE S, T A v 40 L PN 5 0 = &, DA I G T A il
(9 A= BRI B , 52 101 15 45 45 A R 252 e 2R 1 AT S T
SR 5 P 5 AT & AR 7 25 RL IS AT 51 R P ) 3, T
PR JBE IO 5 384D S T TR ik & S EE AP 1Y
TEREHLE . R RFASBESE 2 Logistic ] 545 581 73 #r
K, FGF-21 . PERK &% & (9 4l 57 fE B R &K .
R A5 B A AF 52 43 BT 1T R A2 P9 5T IR 2 2 1 T = A8 1 1Y
HE T, FE TR R A0 AR A L A A
i N7 e 2N W ON N NG - N =
ML, Bfft PERK 5 8 %9 68 98 5 85 1 78 i 5 2
R I OTE BB IS SH T 20, I BN A4S B R E A
SE 5 S KB 5 LR R FGF21 78 R AE
PR Ji 8l 3= 35 DA 08 37 AL A 21 20 4 32 R M
T AR A DL EDE , [ B B 0l T FGEF21 .
PERK ZK-F-A2 4k 55 AT i PRI AG MAP 88 35 95 17 i
SR L2 %, gk 4k ROC 43 #F FGF-21, PERK
A TEAE MAP #EE ) AUC - h 0.872, HA B &
PEAL RCRE , 22 DCA 43 #r 7E B {H 0.10 ~0.88 i [#l
W, FGF-21.PERK & WFAG 5 15 #F i 1 15 2 45 %
DR B R I, T A I R B2 RIEAR MAP BB 35 95 1
HE R R RS

Zi LAl g, MAP BB & I3 FGF-21, PERK /K
VR APACHE II 3% 43 54 mifii 7+ &, 1l % FGF-21,
PERK /KTt 5 MAP i & [a] 52 0h 57 A1 ¢ L i PR
A3 3 A I 3 KT AR AR P4 I 28 R 3 e O
AR

(&% 30wk ]
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