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BEAE AE A ELAC, e B E AR I R IR I (TC). w8 2% B2 AR 2 P4 IH T 2 (HDL-C )., IR JEE i 28 4 IEL [T 9 (LDL-C)
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71.5%. Kaplan-Meier 2E 77 HIZR 2387 7R , HDL-C <0.69 mmol/L ZH JMEEESE H 3 FE T XU %8 HDL-C > 0.69 mmol/L
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[Abstract] Objective To explore the relationship between the changes in the lipid profiles and the intensity
of inflammatory response and disease severity in patients with sepsis, in order to find a biomarker that can quickly
evaluate the condition and prognosis of sepsis. Methods A retrospective analysis was performed on 449 patients
with sepsis admitted to department of critical care medicine of the First Affiliated Hospital of Zhengzhou University from
October 2019 to May 2021, and 355 patients without sepsis hospitalized in the same period served as the control. The
general demographic data, blood lipid and other clinical indicators within 24 hours after admission were collected and
compared between the two groups. Bivariate correlation study was used to analyze the relationship between blood lipid
levels and inflammation indicators and severity of illness in patients with sepsis. The receiver operator characteristic
curve (ROC curve) was drawn to evaluate the predictive value of each blood lipid component on the 28-day mortality of
patients with sepsis. According to the results of ROC curve analysis, the blood lipids were divided into two groups with
different levels, and the Kaplan-Meier survival curve was used to compare the cumulative survival rates of the two groups
without end-point event (the 28-day mortality was the end-point event). Results Compared with non-septic patients,
the levels of plasma total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), and low-density lipoprotein
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cholesterol (LDL-C) were significantly lower in patients with sepsis [TC (mmol/L): 2.93 4+ 1.33 vs. 4.01 = 1.14, HDL-C
(mmol/L): 0.78 £0.47 vs. 1.16+0.40, LDL-C (mmol/L): 1.53+1.00 vs. 2.71£0.98, all P < 0.05]. In patients with
sepsis, plasma cholesterol levels were correlated with the degree of inflammation and severity of the disease to varying
degrees, but the HDL-C had the strongest correlation with interleukin-6 (IL-6; r = =0.551, P = 0.000), procalcitonin
(PCT, r = -0.598, P = 0.000), sequential organ failure assessment (SOFA; r = -0.285, P = 0.000). The ROC curve
analysis showed that among all blood lipid components, HDL-C had the highest predictive value for 28-day mortality
of sepsis patients, and the area under the ROC curve (AUC) was 0.718, when the best cut-off value was 0.69 mmol/L,
the sensitivity and specificity were 67.3% and 65.2% respectively, and the positive predictive value and negative
predictive value were 60.6% and 71.5% respectively. According to Kaplan-Meier survival curve analysis, the mortality
of sepsis patients with HDL-C < 0.69 mmol/L, was significantly higher than the patients with HDL-C > 0.69 mmol/L,
and the difference was statistically significant (P < 0.000 1). In addition, the 28-day mortality [59.73% (135/226) vs.
28.70% (64/223)], the incidence of multiple organ dysfunction [41.15% (93/226) vs. 31.84% (71/223)], the probability of
requiring mechanical ventilation and vasoactive drugs [mechanical ventilation: 56.64% (128/226) vs. 46.18% (103/223);
vasoactive drugs: 54.42% (123/226) vs. 38.57% (86/223)], the positive rate of microbial culture [45.58% (103/226)
vs. 35.43% (79/223)], and the probability of drug-resistant bacteria [19.91% (45/226) vs. 10.31% (23/223)] in the low
HDL-C group of sepsis patients were all higher than the high HDL-C group, the differences were statistically significant
(all P < 0.05). Conclusions Plasma cholesterol levels, especially the HDL-C levels, can well reflect the intensity

of inflammation and the severity of the disease in patients with sepsis. And the HDL-C levels can be used as a good

biomarker for predicting the short-term prognosis of sepsis.
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5 8 22 [ B O 3R S HORH R A TS B s ), SRl IR 12
JriRft—ETR T
1 #wREAE
1.1 BFFERSR : [BPE P 2019 4F 10 J] 28 2021 4F
5 AAEARBE 24 FOE Wi 9795 55 (intensive care unit,
1CU )YRIT e REE A8 S Rl AT e i A e e R
111 gAARRHE : D 4Fi% 18 ~ 80 % ; @ FEiE &
FAE CFF = UM T 5 PR v R PRl
(Sepsis 3.0)) iZWikrifE .

112 HEBRARAE : D AfE ICU BFEIRZOIRAS 4R .
GIFEIF . F R R R ; © B R G
CEVEMIRE LRI O KIS R PR

BB IR L BUBEZS ) | 5 I A 2 245 ) A B st
CHEZFIRFMINETRE + @ IRIRFORR SR BN
BLEIRIT &

L1335 ARBFSEAT 6 RS R B b, 220
IR0 — B s 1 B B AR P A s i L (R AL
2021-KY-1166-002 ),

1.2 554 - ¥ B8 Sepsis 3.0 12 Wibr R i 58 X
B3 0 M AE 20 AR e BE AT 21, ARl e T A R
28 d AAE LI A AET . ABEFEIET
M FE « BETE ICU N2 RAET, Sl a B Rah
Je g T ATS i EE T SR IR YT ELAE B Je 22 BE DT A A
HAET

1.3 WLERAR : WO BE B AR | AR | I BT R 4
% (body mass index, BMI), LAl 5% 5 | B HR A
CJli B L LI Bz ok B el 21 i bR AE Je HAh ) 7k
ARG M A B REB RO A ICU 24 h Ntk
A 2z S PR FEIRBCPE S T (acute physiology and
chronic health evaluation I, APACHET ). [P S B =
P53 (sequential organ failure assessment, SOFA ),
1 fg O 5 AH [ 5 (total cholesterol, TC). 5 % B8 &
1 IH [& B (high-density liptein cholesterol, HDL-C ),
P25 BE g 2 I IE T (low-density liptein cholesterol
LDL-C). = H i (triglyceride, TG) ), F1 40 A
2 -6 (interleukin-6, 11.-6 ). B IRFEIR T - o« (tumor
necrosis factor- a , TNF- o ). B%%%f%%ﬁ(procalcitonin s
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PCT). C- JZ i #E FH (C-reactive protein, CRP) I HAth
HAAE DR 5 28 d B S

1.4 Gtk « ffiFf IBM SPSS 25.0 il GraphPad
Prism 7 A G it . HE OB EAT A IES
G3 A BB DA B + A 2E (R +s) Fow, A 1Y
R FIISTAEAS ¢ K56 5 AR RS04 1+ BB
AL (R EO M (Qy, Q) ) FRos, LI HLHOR
H Mann-Whitney U ¥z 3%, 1E058 kR H F1 %0 (%)
Fon AR ECR A x 2 K. A dr i g 5 1L-6.
TNF-o . PCT. CRP. SOFA PF4) . APACHE 1T -4}
B AR 5GP, IE S 40 A 09 1 & B8 RER ] Pearson AH
KA, AR IEZS 204 B i BORER ] Spearman AH
Kar Mo X PR A SR 48 bR 2 il 52 108 T AR
FRF R (receiver operator characteristic curve, ROC
i k), 43 B OF DAk O FUS By B0 AN (E. R
Kaplan-Meier 4= £7 [l £k 038 A8 [A] HDL-C 7K~ %) e
BEAE AT 28 d FET- R I E . P<0.05 H2ERA

N =
2 5 B

2.1 FEERVORL . AN 449 Bk FRAE B E, T
277 B, Pk 172 451 5 V- 34 4R (57.68 +15.91) %
T BRRYLERAL « iR 245 5], R 138 4],
MG 81 1], B ok K K 2 LIk e 49 3], 1k bR
TG 26 151, Ho At JEE YL 23 5] 5 28 d A7 5 250 4], 4E
T 199 5], 28 d K AL Ny 44.32%. [l W1l e 75 9
AL 355 {41, B 201 B, Lotk 154 1, - AR
(58.82+14.75) %,

2.2 eERE S AR MR S — OB L ABE 24 h
W IMLAE | LG bR SO i ™ SR B L (R 1)«
HHHED] ARRE . BMI H 2 R RS X

(¥ P>0.05), SAEMeBEAE 4 LU 3, e B E 4 FR &
TC. HDL-C, LDL-C 7K~ 8 FEAR, 1 TG 7KF1
I, ZE AR E L () P<0.05),

2.3 WRFIE B MR KT 5 B YL A SO A ™
FEEEVE AT AOAR DG 2B (32 2) « JRE ABE 24 h MY
RAEYHMIH T 1L-6, TNF- « . PCT . CRP 51fILJE TC.
HDL-C. LDL-C ¥ 2 B F fAH 3¢, b DL HDL-C 5
IL-6 ., TNF-« | PCT ., CRP fAH &M i (r, = -0.551
P,=0.000, r,=-0.237., P,=0.000, r,=-0.598 . P,=
0.000, r,=-0.262. P,=0.000) ; Ifil I 5 %5 {75 /™ B F2
JETES> SOFA 343 . APACHE 1T ¥4 B9 AH A ERFSE
7, HDL-C. LDL-C 5 W3 #4581 5 67 A G, {H DA
HDL-C B AH &M it (r {53 51 -0.285 . -0.182,
¥ P=0.000),

=2 449 BIRREIESE NG 24 h B INAS 5 B igtR

ERErEERETSHEXES T

Ei g giitHE TC TG HDL-C  LDL-C

1L-6 r{H -0.501 0.019 -0.551 -0.391
P 0.000  0.684  0.000  0.000

TNF- « M -0106 0025 -0237 -0.086
P{E 0.025 0593  0.000  0.070

PCT i -0243  -0011 -0.598 -0.357
P1{H 0.000 0.818 0.000 0.000

CRP M -0083 0074 -0262 -0.143
P 0.084 0116  0.000  0.002

SOFA P43 r i -0.114  0.116 -0.285 -0.266
P1E 0.016 0.014  0.000 0.000

APACHE ¥4 rfH -0.066 -0.021 -0.182  -0.097

Pl 0.165 0656  0.000  0.041
s 1L-6 A4 % -6, TNF- o RMEIRIER T -« , PCT
SR 5 5, CRP 2 C- [ BLEE [, SOFA 7 5 8% B 3 3147,
APACHE 11y 2 A 2 S8 PR IOIR LT 43 1T, TC Sy SRR e
TG 2y =k i, HDL-C Ay e %5 BE R 2 1 IR B, LDL-C o {IR%% B
JE 25 A A [

®1 KRESEASERSEARE —MARRNE 24 h HIAE. BRERRFECERELE

il ik B Elﬁ% BMI TC TG HDL-C LDL-C
- (f51]) (] (%)) (% ,x+s) (kg/mz,xis) (mmol/L, x+s) (mmol/L,x+s) (mmol/L,x+s) (mmol/L,x+s)
JHeRERE2H 449 277(61.69)  57.68+1591 22.17+1.55 2.93+1.33 1.70+1.59 0.78 £0.47 1.53+1.00
eheanedl 355 201(56.62)  58.82+14.75 2233+1.27 401+1.14 1.28+0.78 1.16+0.40 2.71+0.98
X/ 18 2.116 1.040 1.588 12.278 -4915 12.215 16.814
P1H 0.146 0.299 0.113 0.000 0.000 0.000 0.000
g %k 1L-6 TNF- o PCT CRP SOFA_ﬁzéj\ APACH]E T35
(B (ng/L,M(Q, Q) [ngL,M(Q,Q)) (ug/L,M(Q,0Q)) [mgL,M(Q,Q)) (4, x+ts) (4, x+s)
JHe BEAE L 449 5427(20.41,23091) 2.36(0.94,3.50) 6.36(2.24,16.22) 123.33(62.22,198.70) 6.57 +3.02 19.41 +6.42
EMEEAEH 355 20.41(14.47, 31.32)  1.05(0.66,1.80) 1.23(0.86, 1.89) 20.13(11.43, 29.70) 1.32+1.17 14.12+3.65
Z /{8 -12.327 -8.405 -16.509 —20.653 -33.854 ~14.724
P 0.000 0.000 0.000 0.000 0.000 0.000
1 BMI AR5 4L, TC Ry MHEEE, TG S =8t Hith, HDL-C A = %5 B R 8 I T, LDL-C A I % B i A I T, 11-6 A (4
A F -6, TNF-a HMIRIRIERF -« , PCT HFEEEZE R, CRP N C- W, SOFA ¥ B B W IF5, APACHE 11 b &b B S 18 vk

T HERALT 2 1T
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2.4 JHHEAE S IR B A I PRAG I 48 47 1 ROC
st (3 35 B 1) : i1l (TC. TG, HDL-C
LDL-C) K fi BRAG 45 (CRP, PCT) 2575 B () ROC,
Mgk, 453 Won  7E A I Lo, HDL-C XHikaE
SE 28 d BT TN (i fe s (AUC=0.718), fix
FEBWHE N 0.69 mmol/L, BURE N 67.3% , 45575 H
65.2% , B TR N 60.6% , B TN AE N 71.5%
(¥ P<0.05),

%3 IMBER CRP.PCT.IL-6. TNF-a XfREEEE

28 d LRI E S T

$6h7 AUC 95%CI
TC 0.569 0.516 ~ 0.622
TG 0.539 0.485 ~ 0.593
HDL-C 0.718 0.671 ~0.766
LDL-C 0.611 0.558 ~ 0.663
CRP 0.576 0.522 ~0.630
PCT 0.697 0.649 ~ 0.745
IL-6 0.608 0.556 ~ 0.661
TNF- o 0.562 0.508 ~ 0.616
¥ : CRP 2N C- N AR 1, PCT N FEAS R 5, 1L-6 2y 1 4H il A

% -6, TNF- o FHIEIRIEH T -, TC Jy BAHEEEE, TG =t H
T, HDL-C by 58 B2 i 2K 1 IR B, LDL-C R %8 B I 2 1 I [ st
AUC R3Z iR TAERE I ZE NN, 95%CI 2 95% nl {5 X [i]

1.00

0.80

— HDL-C (AUC=0.718)
— LDL-C (AUC=0.611)
0.20 — TC (AUC=0.569)
— TG (AUC=0.539)

0 0.20 0.40 0.60 0.80 1.00
1— e G
s ROC HHZk W32 iR TAERHEMZE, HDL-C NS s E A
AREIRE, LDL-C AR B2 G & 1 IE I, TC Ay s i
TG FH M=k, AUC H ROC 4 T ffH

1 BRRA TR B EEAE B3 28 d FAJS I ROC R

2.5 [ HDL-C /K e 0 A 28 d 4 sy LA
(253 4): ¥ ROC 45 4, L HDL-C T
I MeREAE J A 28 d AT A B A AT (EL(0.69 mmol/L)
FHFRBRArd . K 2 Kaplan-Meier 4 77 #2653 #7
7, HDL-C <0.69 mmol/L BYMERIE f & 28 d WAL
FHA 5 T HDL-C >0.69 mmol/L 41, 2% 54 Giit2#
B (P<0.000 1), #4455 %R,k HDL-C 7K
2 ML E N LA 3 1 2 0 1) B A S A
BrFE BRI 24 B Y B 44 e HDL-C /K
S, i AR HDL-C /K20 248 B DI RERE T &
Az HER 28 d AL R 5, 2 R YR ITFE X
(¥ P<0.05) ; (HF4H ] ICU £ Be it [a] e 4% 25 5+ 6
Gt L (P>0.05),

100
80 -
=
60
A
&
H
&[é 40 |
Bik — HDL-C>0.69 mmol/L
— HDL-C<0.69 mmol/L
20F
1 1 1 ]
0 7 14 21 28

AR (d)
TE - HDL-C 2y B2 A A I e

2 RN[E HDL-C /KPP s e 2R3 28 d 5 /RH0
Kaplan-Meier A77HHZE

3 3 it

AT LR R, BEIE 4 ¥ TC . HDL-C,
LDL-C 7K s e 4 B B FAIK, TG /KF-BH g 7
o A RAHSCHR SR, TC. HDL-C . LDL-C 5
IL-6. TNF-« . CRP, PCT, SOFA {43, APACHE Il
TE43 ¥ 45 A TR R2 B A9 AF DG 1%, (5 HDL-C 5 |- b
TE AR B FE S VE Fe 5 . ROC |l 2620 B o2, I G i
53 W HDL-C X Jife 35 0E A8 3 28 d 9 A 5 1) 33 477
{8 # =5 (AUC K 0.718). 5 5 HDL-C 7K °F- A b,

&4 AF HDL-C K ERBEEERAIZIATERER/ILE

% ICU fERETTE]

PIBGE S MEEVEZSY) iRt BTG Ay E i >2 4 28 dRAER

A ) (4,MQ,0)) (WD) (%W (%Wh) (WD) (%W)  (%@D))
HDL-C<0.69 mmol/LL 226  4.0(3.0,6.0) 56.64(128) 54.42(123) 45.58(103) 19.91(45) 41.15(93) 59.73(135)
HDL-C>0.69 mmol/L. 223 5.0(3.0,7.0) 46.19(103) 38.57( 86) 35.43( 79) 10.31(23) 31.84(71) 28.70( 64)
ZIx* i -1.606 4.906 11.347 4.797 8.045 4.198 43.810
P 0.108 0.027 0.001 0.029 0.005 0.040 0.000

- HDL-C A & AR 8 IR E B, 1CU g FRE Wi dr s by



PR TG AR EE S 2022 4F 2 H 45 34 4845 2 18] Chin Crit Care Med, February 2022, Vol.34, No.2 * 131 -

K HDL-C 7K*F (HDL-C<0.69 mmol/L) J 4 4
28 d JHILR | AV E DIBEREF2E A1 (multiple organ
dysfunction syndrome, MODS ) KRN ET .

I B 7E 5 KA S8 Jy A FEAE L, S AL b
F 2R AL N ORI, IS RIS B AR R Al
Js kA LR AR A RS B AR I A [ ek
5 R R AR R A VM O, B R Y
TRURREE R S 70 Chien 251 RS R0, 1E
MODS [fif A ICU B 545 1, HDL-C 7K <200 mg/L
5530 d FRFERIE N, 1CU {3 B s ] iE K K 5 i Ay I
B AR A5 P R e A A 5E. Lithold %8 B9 %
M, HDL-C 5 CRP B ARG, HX MEEEAE B2 W iy
{HAET CRP, MAFIE 415 AE1- 21 (] fH [ BE/K ST
F2S X R R R, SR B — R
Sto AWFIEEIN, SARMGEAEA LI, MeREIE 2 R
ABE 24 h Y TC, HDL-C . LDL-C /K- & & B,
FLIAR /K5 S AE S5 o7 558 K i 1 7 B A B A7 7 7
&, Hiif HDL-C 5 116, PCT ., SOFA 3143 By AH &
PRI . XU AR K-, JEHJE HDL-C 75 R 0150
RE UMb [ WYL 0, - FL5 e RE e R P A
AR P AR DG, AT S B B 37 ) A A T

EhR, X5 E ANt s T B

AW UESE, Hg 8 2 B Do g i 3 LAY
PRIPVER, 2R IR B A v 456 JF rh g =2 ]
4 T 1Y Bg 2 B (lipopolysaccharide, LPS) #1345 >4 [H
PE T O RS B RERR , e AT 25t P 9 25 35 A0 A= i sk i 3
7, BELOBT G0 Je e gm0, ship e 2w, 4
LPS 715 s i ARG I, i H RS 2R R T i A B
WA P 4 M PR KT A, 25 B D RB R A0 20, LPS
TR, AR SRR T AR fE RS AR
LPS fili A MR B T 5 ki os—3
f4s R 20 AR 4 SR R EE SR, 7E HDL-C K
F-<0.69 mmol/L 4 i B i f8 &, A7 B = 1 28 d
JIEZ . MODS FURTL R A%, Levels 25 2 B 58 %
B, ZEFT A IR E M, HDL-C HA 5% &5 i LPS FIjg
WEREFR S A B 1. ARWFFERIFEUESS, HDL-C 7K
A Y B A0 HR 3, 1P TL-6 . TNF-« . PCT ., CRP
MK . Ah, R R R B Hofh 2 R 4
HLHI, W0 HDL-C AT LU 47 LDL HE30 4E 1k, 78 J8&
eI [R1 4G Bl T 4 35 15 H A0 S0 A5 445 44 A P9 Bz 52 2
PR IR MO A0 I R LS S0, R,
HDL-C 7K FEA%, BRI HLEI & 52 451, vT F: 3L
YA S IO A RN B 005, Fre 24 5 BUMe R E AR A

BRAAET .

H HI, A e BEAE 2B 5 13 G 3 A K SF T R
(AL 9 R B, T BE S 2R I R L5 A T 8, &
FEAL G A Bk /D R0 A3 AR B I 5 . A B ST IR S,
IL-6. IL-1, TNF-« . PCT. CRP FIIT R 455 & H
(heparin binding protein, HBP) SRR G MREFIE RUE
LI BT AR, 16 Al
TNF- o 55 4 A PR 2 iR 2 AR %) J 22 9035 IR+,
Fo VR B Y TNF- o F TL-6 0] J0 4 i 25 1 A9 7= A O F
R HERCRE AR 20 LA SER RIREZE I, A 40 B
LPS 2 [B) A7 AEAH FAE A 80z, RIVRE 28 1 7 it
Z i T 5 52 BN A0 B AR 2, NI B0 L R+
3k 2 = A IR B (At — 2B T A T ORI A

AR T AN B9 1002 18 2 P ST AR AR A T )
R FEAIE N KT B SRR 8 2 4k T R REE A B
F A AW & B I AR R K 7 mT 3 i
R FE MR AE B KBS 70 AHR SRR R B, AR
B IK HDL-C 7KF- 5 MR iE A R 100 B S AH G
1, 25 AT I R O [ P S 2 o ) e 2 g DU R
ROXARESREAZ S I AN ER NG
A WA, ARFE I & B HDL-C 7K X e
B 28 d e AL Y T AN {22 0L T CRP F1 PCT,
X 5 Cirstea 25 M3 9258 —B0. I, % PCT.
CRP 1M 7 , T HDL-C EL.7G K 56 1 | B4 | Uk
JEE A58 v S 000 o5, ] e SR DT e 0 SRS TS
J A RKETMME. 5340, HDL-C 7EiRY 7 M
SiE 5 TAT TR X A sh o R, i E 2
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