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H OE.HEN KT EOHNBHEEN L OPCSKOSELMHRE (G RFEELERESERAF
FG R EMAL, ik ARG EEAERKEH 06 G REEEH(G REREH) A0 F LA L X 5
B 45 A 4E(SIRS) & % (.45 SIRS 28) .38 Al : LA B (G K EREEH (G IR ERE M) fo 40 Bl K12 EA
R Bt B2a) AR £, KA ELISA &40 T A #F & 4 % o7& F PCSK9 KB, B aF e al & s & a4 M
(apoM) .45 % R (PCT) . @ @ e A~ %6 (1IL-6) . 5L8 (LAC).C L B Ea@(CRP)KF, RAELA X5 $ A&
Logistic MASH G KFEFGEHEKRE X RAZXE TEFEH X (ROC ¥ &) 5 &AM G K
ETEH A, BR LS EsTmBarki, 24 SIRSA .G KAEEA .G MFEM0F LAC.PCSK9 &K -F &
B3 A2 apoM K -F B B HAK(P<{0.05); 5 %4 SIRS 284 G~ MR AR L4, G MR & 5% 40 o 75 PCSKO.,
LAC K-F 2% (P<0.05);G k&4 ik apoM K-F 8 4K F £ 45 SIRS 4 (P<<0.05), A& G MRFH
JE G0 & ,PCSK9 K-F 23 ZH A% .12 apoM K-F ZHARAE B (P<0.05); E R EA M L+, /e R R 4Hh
# P PSCK9.PCT.LAC.CRP & &t A 22 5 1% M 42 R 5L3F 9 (APACHE Il # 9) & T#HE B A (P<
0.05) . f7 f2 7 apoM K -FAK TG B 4F 41 (P <C0.05); ¥ W % Logistic @ )2 4 #7 7 ,PCSK9 .apoM . APACHE
[#52 G KRFEREFE IR HmEEP<0.05 ;3 —F KA ROC ¥ & 45 # 4R L+ ,apoM F= PCSK9
MG REEFEREOEE TERAUC A4 0,817 8 #2 0. 794 0./&F APACHEI ## 4% 0. 877 1, {2
PCSKY9 #4% F £ (94. 44 %) & T APACHEIL #F 4 (90. 74 %) ,apoM # & #L % (86. 49%) & F APACHE Il #F %
(78.38%), %t ik PCSK9.apoM 5 APACHEI #452 G KERFEHRLIYWA L. TAT G KE
JE R 69 H) B A TG 69 R4
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The evaluation value of proprotein convertase subtilisin 9 on the
prognosis of gram-negative bacteria sepsis”
ZHU Qing"*,GUO Qi"* WU Ying"?,HE Junyu"*,ZOU Guoying"** ,WU Yi*4
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Clinical Laboratory s Hunan Provincial People’s Hospital ,Changsha s Hunan 410005,China
Abstract: Objective To explore the value of proprotein convertase subtilisin 9 (PCSK9) for the severity
and prognosis of patients with gram-negative (G~ ) sepsis. Methods Ninety patients with G~ sepsis (G~ sep-
sis group) ,40 patients with simple systemic inflammatory response syndrome (simple SIRS group) .38 pa-
tients with gram-positive (G ) sepsis (G~ sepsis group) and 40 healthy physical examiners (healthy control
group) of Hunan Brain Hospital were enrolled as the subjects. ELISA method was used to detect the level of
PCSKY9 in the serum of all subjects,and apolipoprotein M (apoM) , procalcitonin (PCT) ,interleukin-6 (I1.-6),

lactic acid (LAC) ,C-reactive protein (CRP) levels were also detected. Single factor and multivariate Logistic
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regression were used to analyze the risk factors for the prognosis of G~ sepsis. Receiver operating characteris-
tic curve (ROC curve) was used to analyze the efficacy of each index in predicting the prognosis of G~ sepsis.
Results Compared with the healthy control group,the serum LAC and PCSK9 levels of the simple SIRS
groupsthe G' sepsis group,and the G sepsis group were significantly increased (P <C0.05),but the apoM
level was significantly reduced (P<C0. 05). Compared with the simple SIRS group and G' sepsis group,the se-
rum PCSK9 and LLAC levels in the G~ sepsis group were significantly increased (P<C0. 05). The serum apoM
level in the G~ sepsis group was significantly lower than that of simple SIRS group (P <{0. 05). With the
worsening of G~ sepsis,the level of PCSK9 showed an increasing trend, but the level of apoM showed a de-
creasing trend (P <C0. 05). Univariate analysis showed that serum PSCK9,PCT,LLAC,CRP and acute physiol-
ogy and chronic health status score (APACHE [ score) in the poor prognosis group was significantly higher
than the good prognosis group (P<C0. 05) ,while the serum apoM level was significantly lower than the good
prognosis group (P<C0. 05). Multivariate Logistic regression analysis showed that the PCSK9,apoM and A-
PACHE 1l scores were independent influenced factors for the prognosis of G~ sepsis (P<C0. 05). ROC curve
analysis showed that the area under the curve (AUC) of apoM and PCSKY for predicting poor prognosis of G
sepsis were 0.817 8 and 0. 794 0,respectively,which was lower than APACHE [ score (0.877 1). However,
the specificity of PCSK9 (94. 44 %) was higher than the APACHE [l score (90.74%),and the sensitivity of
apoM (86.49%) was higher than the APACHE 1[I score (78.38%). Conclusion Serum PCSK9,apoM and A-

PACHE 1l scores are independent influenced factors for the prognosis of G~ sepsis,and can be used to judge

the condition and prognosis of G~ sepsis.
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g Z B (LPS) 2 fih & G M BEAE 48 M /2 I 1Y 32 22 B0
PRI 2R 3 3k 9 150 % B2 B 2 1 32 AR (LDLR) i B LPS,
PCSK9 ] D)3 it F 9% LDLR % i 52 4 LPS 193
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1.2 U#5iR5%]  Multiskan NK3 [ F5 {2 CER K {H:
IRAL AT BR 23 ) 5 Cobas E601 H £k 2% % ) 23 #r X
(Roche 7 A]) ; CL-6000i 4= { 3l & 6 2 #r AL (G 3 A7
FRZAF]D s PCSK9 MR 8 F1 M CapoM) fiff 1 4 28 W
B CELISAD A 3 71 & (K W A= W BB A R A | ™=
i) s 1L-6 F1 PCT Hi Ak A& 06 i 5] &, Roche I & ™
m (Roche A F]D) ; LAC M 22 12 570 &5 (i) B 7k A1 BH % 4R
YRR B A BR S 7)) s CRP IR & LR 24 Wy 4 R B

MAERAED,
1.3 ¥k
1.3.1 AR RESAHE  SRAED IS 25 18 i Ik

1Mi.+3 000 r/min & .0> 10 min, WHIMH 3 mL T EP
BE—80 CHAfra .

1.3.2 KA I PCSK9 Ml apoM /K-
A 7 2R HT ELISA 25 o J™ s F0 350 & R4 - B b v
fL .25 FLRREAS L, 23 0 A LTS 50 e, 70 A il
FRIC® 100 pL,37 CHEE 60 min, ¥E# 1 min, FEPEH
5UGHNEY A F B WA 50 pL, T 37 CHLE 15 min
A0 &Gk W R AE 450 nm %K AR T SE WO (A
(Ao ) » 8 PCSK9 #l apoM /K ¥, Il 7F 1L-6 F
PCT A #GINR I H Ak 27 s 45 A0 5 1) & 4R 4
ULHIFE Cobas E601 HLAL2% & G4 A AL 15 . Il i
CRP W72 R FH 0B B 8 L P vk, 1l LAC I € ok H
FLIR A 2, Fe B A [ Y R & U0 B A AT A,
£ CL-6000i 4= [ 3 & 643 A F 534 45

Gt abr. FEESH MR o +s FR,
PR b5 SR ¢ K 6. 22 A1 1R) LG 3R A IR K Ay
Brs B IES A TH R ERER A M(P,; , P RoR . £
ZH (8] 1L 8% FH Kruskal-Wallis H ¥ 5:, BH2E L3 % H
Mann-Whitney U k4%, 507 DL E 80k R . R
R Z N E Logistic 3 M52 G- M AE B %
TG 1 fa B 2, [ R 22 TR R AE il 2R
(ROC #1843 Mr & 8 An TN G ik 75 4 F& 3% TS 1)
e, UL P<<0.05 NERAHSITHE XL,

2 % R

2.1 AR ZMEH PCT. IL-6 fl CRP /K
P SRt B4 b, all SIRS 41.G ik #E A
.G MeEEAE 4 PCT . IL-6,CRP 7K - U & 18 w5
(P<C0.05); 584l SIRS 4 H %, G i 5 4 41 1 75
CRP /KB @b (P<<0.05) ;5 G MEERE A L4k,
G~ M E 20 3% PCT. CRP /K V- ] & &5 (P <
0.05,0LF 1,

2.2 HHEWFFEA LM E T LAC.PCSKY9 Fl apoM 7K
FRY g Sg X MR He g, Bal SIRS 4 .Gk
FAEA .G MFBAEA M E LAC.PCSK9 /KB & 7t
A {5 apoM KB @ FEAIR (P <<0. 05) ; 5 54l SIRS
HA G M REAE A B, G i AE 41 13 PCSK9,
LAC /K-8 & Fh & (P <<0. 05) s apoM 7K F B 2 R A%
(P<C0.05);G MFEAEAL LT apoM 7K 1 AR T 24
4fi SIRS #H(P<C0.05), L3 2,

1.4 Sil2F0 SR SPSS25. 0 8R4 %) B di 217
*1 ZAFRWKME R PCT.IL-6 1 CRP K EHLLBRIM (P, P )]

21 B n PCT(pg/L) CRP(mg/L) 1L-6(ng/L)
fe B Xl 1 21 40 1.82 (0.33,13.81) 1.90(1.18.,4. 25) 3.84(2.58.4.82)
gl SIRS 4 40 16.96(15.33,23.53) " 53.50(24.87,90.32) " 78.15(17.22,158.00) "
(}+EZ€§E§H 38 20. 68(6.68,36.56) " 23.10(18.23,56.24) " 42.12(14.45.84.78) "
G e 4l 90 295.00(201. 00,372.00) 56.3(22.50,157.60) " ~F 55.15(17.65,174.40) "
H 11. 254 14,186 25.146
P <20. 001 <20.001 <20. 001

TE ST IR L He A, © P<C0.05; 5 84l SIRS A s, * P<<0.05;5 G eEELH k.~ P<<0. 05,

*x2 ZAMEI K MiFH LAC,PCSKI # apoM 7K F LB [M (P, ,Py5) ]
2415 n LAC(mmol/L) PCSK9(pg/L) apoM(pg/mL)
i B B 4 40 0.12(0.04,0. 98) 7.12(16.96,28.12) 117.20(62.19,160. 20)
BLal SIRS 21 40 3.00(1.79,4.00) " 16.96(15. 54,24. 00) " 73.20(49.21,95.31) "
G MR e 4 38 3.21(1.50,30.10) " 17.39(15.54,24. 00) " 63.37(54.45,82.28) "
G~ e e 4 90 4.87(2.35,28.86) " F4 17.53(4.67,27.15) " ¥4 50.08(29. 32,87.92) " 74
H 31.253 8.184 18.142
P <<0. 001 <<0. 001 <<0. 001

W S B4 e, T P<<0.05; 584l SIRS 41 [b#, © P<<0. 05

5 G MEERE A LR S P<C0. 05,
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2.3 G FRFEIEA R G ™ E AR R R N PC-
SK9 fil apoM WYL A G M s 5 5 1 A9 i &,
PCSK9 /KR EA hEH EEAD R &GS,
{H apoM 7K 2 R # (P <<0. 05) , LR 3.

2.4 WG MEEREWFENRFAZ SN X AR
B B TS G BUHEAT A BT, o S AN R 41 26 i,
e RAF4 64 . S58UG R4 . Bl A R4
Ii.7% PSCK9,PCT.LAC.CRP & APOCHE II ¥4} M
I E L {H apoM JK - BH i B (P <<0. 05) , W 4,
2.5 WG MEEBREMNZHESN ZHER
Logistic [ 1 43 #1 45 2 & /5, PSCK9, apoM. A-
PACHE Il ¥F/rJ& G ik 5 4E Bl J5 (9 20 57 5% mi [ &%
(P<<0.05), L5 5,

2.6 apoM K PCSK9 il G Jik 7 4 1Y U 44 AE

apoM Fll PCSK9 il G~ e 8 i il J5 A K i 4 F il

FLCAUC) 25128 0. 817 8 1 0. 794 0,k F APACHE

1 3E43 19 0. 877 1, {H PCSKO By 4HE S (94, 44 %) &

T APACHE 11 ¥ 4> (90. 74%), apoM Ky R # &

(86.49%) & T APACHE I 43 (78. 38 %),

x3 G BREEAREERE SRS MEH PCSKI F1 apoM
KEHEEBIM (P, ,Prs)]

215 n PCSK9(pg/ 1) apoM (mg/L)
B4 50 8.08(6. 31,32.55) 132. 39(70. 56,220, 90)
g 12 67.22(6.13,186. 79)4 94, 95(47. 28,135. 5714
mEH 28 93.91(10. 87,205. 51)4® 78.18(53. 69,123. 49)4®
H 18.428 8. 264

P <0. 001 <<0. 001

. SR A R, A P<<0.05; 5 EH L, ® P<0.05,

e MG REEBEMENABERINHIM(P,;,Prs)]

2151 n A () LAC(mmol/1.) PCT(pg/1) CRP(mg/1.) 11-6(ng/1)
TG RAFA 64 66. 00(48. 00,80. 00) 1.42(1.23.1.42) 1.07(0. 27,6.57) 62.10(28. 20,136. 10) 81. 76(16. 91,174, 40)
WEA R 26 73.00(46. 00,80. 00) 2.35(2.19,3.21) 7.47(5. 20,46. 30) 129. 85(43. 74,173. 80) 28.09(7. 40,98. 65)
Z —0. 049 —4.032 —4.779 —2.406 1.648

P 0. 961 <<0. 001 <<0. 001 0.016 0. 099

25 51 n PCSK9(pg/1) apoM(mg/1) APACHEIl ¥4 (41 SOFA 43 (43)
TG R4 64 7.78(6.31,32.55) 147.04(83.39,220.90) 25.00(17.00,37.00) 4.00(3.00,6.00)
WiEA R4 26 96.31(25. 53,207, 03) 64.50(40. 42,120, 40) 37.00(25. 00,43, 00) 5.00(3.00,6.00)

Z —5. 380 4,617 —2.753 —0.055

P <<0. 001 <<0. 001 0.006 0.957

x5 BN G REBEFTBHSEZE Logistic B4 #

S B S E  Wald P Exp(B) 95%CI

LAC 1.091 0.612 3.181 0.075 0.336 0.101~1.114
PCT 0.078 0.066 1.391 0.238 0.925 0.812~1.053
CRP 0.008 0.005 2.422 0.120 0.992 0.981~1.002
PCSK9 0.020 0.008 6.375 0.012 0.980  0.965~0.996
apoM 0.030 0.009 10.158 0.001 1.030 1.011~1.049

APACHEI 0.084 0.030 7.787 0.005 0.920 0.867~0.975

s s 4.970 1.790 7.708 0.005 144.039 —

T — RN .

3 it ®

e T R IR KT A3 AE B H UL I RORE , R
HRIGRICRA R EA T 8o ICU BE EE L Z
— . BWIREEE Y A bR 2 i Ky R ERER K. H
I A 170 4 Ff AN [6] (04 A= W A 75 4 ] % ik 25 0 2E 47
Z WA PR (EE 3 B = R S B R R OORE Y e AR
Pibr&E® . PCT.IL-6 Fl CRP J& H #i I A JH H.
S 7% 3 U R I A IR b B W (BB = L 3R
YRR B PCT KE & Tt . #wFgs £,

ICU #3135 = Bt H I K - 5 e 24 0 3 P R AT,
Jo T E B B0 K 2, W MR E R LB LS 2 R
Gt 22T AR B A B R L I Sk e T RS .
95 18 FIWT L PEAS TS 9 2 Y F b B L

G MeBERE R G B i 250 e 2 i L H: = 23K
S E G By LPS, LPS i i Toll ¥ 32 & 4
(TLRA) {55538 % ok & 48 P 51 . 40 38 2R A 4 M 788 ik
A A AE T, S SR BOE I3 N BE I (DIC)  Z 25 B
)88 B fig 25 5 iE (MODS) , & A iR Y7, Al H 20 e
BT =T, ALY LPS il i LDLR
WA AE T ME % AR B R, 2 BRA L Mol HE AR AR
PCSKO Hi 7 HE A 8 40 36 A I o 308 3 30 42 R pe £ it
AR R e A0 i AR S AL AR B o TR AR
A BRAE BUR L BT 40 M R S 1T B A SZ 4R LDLR 5 i %% I
W R H I FE B (LDL-O) 45 &1 i 2 A4 . il 1 i
Tk AN, ZEAK pH B AT LDLR £ WK/ 5
LDL-C 43 . LDL-C #{ %5 B {4 F% f# , LDLR = B 1] 2]
JF 4 it 29 e 9t EE AR . RS R BT, PCSK9 J& LDLR
B4 DG 1 B R T TR T R B AR E P PCSK 7K O 1
. PCSK9 Al 5 LDLR & (W E &Y . Z 5T
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B & A MR Pk B A% LDLR J6 3 19 21 J1 40 it 22 1 bk
TR A N HR 0 G & X LPS A9 Y, BRI LPS
f 3 B R, PCSKY 3 3 TLR4 32 K #03% NF-KB
15 5 38 B O R AE L N EE e B AE PR . AR ST A SR
WoR. GO EEE A B E i PCKS9, 1L-6, CRP,
PCT.LAC /K-8 8 & T R4, H G M
i B I PCSKO 7K BH @ i F 84l SIRS 41 G
JMeFEIELH (P <<0. 05) , JE— 2 WF 58 & L, PCSK9 7K -
i o5 15 0 B R v R L DR W B B RE AR
FHLTE PCSK9 AKEXT A2 W G R EIE P4 G
JHe BEAE (196 18 A3 — & FU & L. apoM J& LDL &
%N HE A (HDL) 0 E2 8y, 5 2 Ui A Wi g
JRA T SIP 45 45 A P i 45 o i B s s gt . e
i S LK S1P K+ &9 )5 6~8 h FFE,apoM F
RWGIG 12~24 h AR, P9 R Bt B 2 68 BB IR, 1l 8 8
U 184 00 o Joe B A 9 15 7B 7™ B L apo ML 7K - BAI L #k B 5
BAARTE . AR & B, G RE 4L I 7 apoM K
SF- B S I R X HR A RN Bl SIRS 41, G MR AE £
HIME apoM K- Bl 25 05 1% o 8 2 B B R, B
5 AN AL apoM 7K B BARF W5 B 44l . %
B I % apoM 7K REAR AT G ik B i (1912 8 s 1 1
Wity — & X,

Wt P& M2 E Logistic [W1IH4 87 & B, A-
PACHEIl 4> . PCSK9 . apoM &AL G ik 3 E Fil
J5 il S7 s P2, ROC il 26 43 #4875, PCSKO,
apoM Fil APACHE Il ¥4 4 e 3 7 . 100 G e 2
ORIV =

ZE TR, G MRFEAE BE B I3 PCSKY ., apoM
KSR EEZFHE.HEKES G M
PRI AH DG  J& G MEEEAE TS (9 8l Sz 52 i [RL 2. il
# PCSK9.apoM /K F5 APACHE Il ¥4y 7] F F3F
i G MeBRIEM S . ELPR TAE. 715 APACHE
TEABCA MR, B G MREERE MRS S WS . HA
TF 596 B 5038 /0, F 9 445 SR AT RE A7 A6 A 477, 38 5 22 K
FEAHIE 58 54T 500E .
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