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Impact of change in high-density lipoprotein on prognosis of patients with sepsis
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[ Abstract] Objective To investigate the impact of change in high-density lipoprotein cholesterol (HDL-C) on the prognosis among
patients diagnosed with sepsis. Methods A prospective study was conducted on the patients with sepsis admitted to the intensive care
unit (ICU) of the Affiliated Hospital of Xuzhou Medical University from December 2018 to May 2019. All the patients met the diagnostic
criteria for the Third International Consensus Definition for Sepsis and Septic Shock (sepsis-3) published in 2016. Healthy volunteers
were enrolled contemporaneously in the same hospital at medical center as control group. The patients with sepsis were followed up for
28 days and were divided into survival group and death group. The basic data were recorded, for the control group, including HDL-C,
low-density lipoprotein cholesterol ( LDL-C) , total cholesterol (TC) , and triglycerides ( TG) ; for the sepsis group, including HDL-C,
LDL-C, TC, TG, acute physiology and chronic health evaluation (APACHE 1II ) score, sequential organ failure assessment ( SOFA)
score, C-reactive protein (CRP) , procalcitonin (PCT) , blood lactate, plasma HDL-C levels on days 3 and 5, and 28-day prognosis.
Analysis was performed of the correlation between HDL-C levels and PCT, CRP, APACHE I, SOFA in the sepsis group. Logistic
regression analysis was used to analyze the risk factors of death in the sepsis patients, and the receiver operating characteristic (ROC)
curve was drawn to analyze the prognostic value of the meaningful indicators for the sepsis patients. Results A total of 65 patients
with sepsis and 65 healthy people were enrolled in the study. HDL-C, LDL-C, and TC in the sepsis patients were significantly different
from those in the control group (P<0.05). The HDL-C expression was significantly different between the survival and death groups ( P<

0.05). Logistic multivariate regression analysis showed that lactic acid was a risk factor for sepsis death, while HDL-C at day 5 was a
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protective factor. Further ROC analysis showed that HDL-C at day 5 had a greater predictive value for the 28-day mortality rate of the
sepsis patients with an area under the curve( AUC) of 0. 833 (P<0.01). Lactic acid was also predictive of the prognosis of sepsis with
an AUC of 0.708 (P<0.01). Conclusion HDL-C in sepsis patients is significantly lower than that in the control group, and contin-
ues to decrease with time. HDL-C is significantly lower in the death group of sepsis patients than in the survival group and could be
used to predict prognosis.
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Table 1  Comparison of baseline data between control group and sepsis group (n=65)
Group Male[n(%)] Age(years,x+s) HDL-C(mmol/L,x+s) LDL-C(mmol/L,x£s)  TG(mmol/L,x+s) TC(mmol/L,xxs)
Control 26(40.0) 51.10+13. 04 1.49+0. 34 2.93+0.72 2.08+2.11 4.99+1. 06
Sepsis 34(52.3) 55.75+13.91 0.93+0. 14 1.83+0.71 2.35+1.03 3.44x1.15
X2/ 1. 981 1.964 -11.94 -8.678 0. 893 -7.982
P value 0.159 0. 052 0. 000 0. 000 0.374 0. 000
HDL-C: high-density lipoprotein cholesterol ; LDL-C :low-density lipoprotein cholesterol; TG : triglycerides; TC: total cholesterol.
®2 RTASHFHRAGKARILE
Table 2 Comparison of clinical data between death group and survival group
. Male Age BMI Lactic acid APACHE- I score CRP PCT
Group [n(%) ] (years,x+s) (kg/m? x+s) (mmol/L,x+s) (points,x+s) (mg/L,x+s) (pg/L,x+s)
Survival 46 25(54.3) 54.67+12.40 22.99+1.95 3.77+1.38 13.87+3.51 122.70+£50.57 7.22+3.58
Death 19 9(47.4) 58.37+17.13  22.70+2.40 5.36+2.49 18.00+2. 96 167.29+49.92 10.43+3.10
X*/t 0.263 -0. 852 0.516 -2.609 -4.501 —-3.245 -3.414
P value 0. 608 0.402 0. 608 0.016 0. 000 0. 002 0.001
LDL-C TC TG HDL-C( mmol/L,x+s) 1L-6
Group
(mmol/L,x+s) (mmol/L,x+s) (mmol/L,x+s) Day 1 Day 3 Day 5 (ng/L,x+s)
Survival 46 1.94+0.73 3.53x1. 14 2.52+1.06 0.96+0. 15 0.71+0. 11 0.59+0.08 109.23+43.29
Death 19 1.56+0.59 3.22+1.17 1.91+0. 80 0.84+0.08 0.57+0. 08 0.46+0.11  137.78+58.44
X2/t 2.004 0.988 2.246 4.141 4. 890 5.303 -1.913
P value 0. 049 0.327 0.028 0. 000 0. 000 0. 000 0.034

HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; TG: triglycerides; TC: total cholesterol; CRP : C-reactive

protein; PCT: procalcitonin; IL-6; interleukin-6.
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Table 3 Multivariate logistic regression analysis of

prognosis of sepsis patients ( Wald method )

Prognostic factor B SE Exp(B) P value

5 d HDL-C
Lactic acid 0.437 0. 180 1.548 0.016

-10.470  3.916 0.001 0. 008

HDL-C: high-density lipoprotein cholesterol.
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Figure 1  Predictive value of HDL-C level and lactic acid on
death at 28 days in patients with sepsis

HDL-C: high-density lipoprotein cholesterol.

3 i
Jie 3 9 S — Fh 2P A RN R Y 25 A
TiE G A o B RE 5 4 B RO RV 45 A E

( systemic inflammatory response syndrome, SIRS) /1

P IRIE R AE A TR AT O, 5| R A AR P BT A B hiE
Z5 {:.\ fiE ( compensatory anti-inflammatory response
syndrome , CARS) "*' | SIRS Hl CARS z [a] i) A F-
5 T B SN S N A B A, 51 R I i 3h
AR E RGBSR JFE R HE
PO EE AT, M AR AE A B0 il PROR L 2 1l
B T R R Sl R, DR A R
S PRI UREE 1) A= 98 B R B R I 7 5 ™ B AR
JEFR SRTT .

HDL-C 2 NI b W s & 1, BUR &
FAL R FE RS BIE & ., 78 MR FEAE 5
HLRZST , HDL-C m9 A | 28 1 BTl | 4540 55 &
AEERAA, BFFE R B, B KA R AE 5 IR R
P /KPR T 3T B3 31 IE B B2 Y 50% , i b 32
Bt HDL-C, AABRFEAN A B, M4 S8 3 B9 HDL-C
WIEW AT X IR, A, ABFSEE A B2 5 K
FIELE MIRFEA B, HREEAE F8. % 1) HDL-C 7K-F-A7
AW R, ELAATE R #5408 35 19 HDL-C 7K-F- L RS2
R HATREMIALT A 2 E AR RN sPLA 2
Fik B, MK B TR, sPLA 2 8 HDL
AR LR HDL JIE [ 578 19 73 A A5, DT R A1
HDL-C I3 sKF

MO LUEL IS 5 MR SAE W I 2 PEA 5T
FEH MR F -« ( tumor necrosis factor-a,
TNF-a) . S 1 (interleukin-1, IL- l)ﬂllﬁiélﬂ
il 2% -6 (interleukin-6, 11.-6) 21 Gan der West-
huyzen %510 BF 57 & W F B Y B HLAAR 7= 2 CRP
IL-1 TNF-o 5548 2 40 i K 72w R 2R AR, A2
BWFFTUESE R Al thoFl e 255 522 B (G7) i
H YRR A IR 2 B (lipopolysaccharide, LPS) FI4% >4
PR (G™) Tl W ok IR N TR, A3 A% P N T R A
WA A, BT S Je b A i VRS
HDL-C 7KF-H] %”wfiﬂﬁ%xﬁéﬁff%nﬂﬁiﬁfﬁ
DAY BYSONE o ASUCBIFSE Hh A, e I R B 8 2
Ifiit HDL-C 5 & i 48 5 1L-6 .CRP K& PCT ¥ 5 K 4f
DG, H Y SOFA 1743  APACHE IT 3F-43 £ 4
Ko FATN Ny, 76 W25 4E 19 KL B BE, 117 HDL-C
K B e T M BE I AR Y e T AR B
HDL-C 7K-F- T i B o 18 B B 8084k

HADEBIFGE T DRSS B X8 £ T3 R ™ o o 75
JiE HE TS ITINGE J1 . Cirstea 6 ELIERH 78
FHIE R T AR AY HDL-C 7K 5 30T R (34
FIR B (1 PR 45 SR 8. 25 AHOC . Lekkou 451 #E47 1Y
— IR IS PEAE 5T 2 W R REAE 8 550 3 KAy TL-10 7K



- 826 - HEBAFZAVEIINAGE

20411 A28 H 194 55 11 1 Chin J Mult Organ Dis Elderly, Vol. 19, No. 11, Nov. 28, 2020

F(OR=0.92;95%CI 0.85~0.99;P=0.027) & i
Ja A R ik S 30 2 i A BE B HDL-C 7K S
(OR=1.3;95%CI 1.03~1.63;P=0.021) J& /™ H J}f
BRAE R AR AR R A WU 48 bR, HDL-C W B R A
PURFHE, B B B 456 Kb A 22 B
LPS FIHE 2% BHA% TR B B R BE R I RE )

AHEFE X L BE T 4 5 A7 T 20 A [ B Ja] A Y
HDL-C 7K F- & 8,2 4 H 3 1l HDL-C A2 46 7K -1
/NFIEHAE, 55 3 K HDL-C /K5 F B 0g B fc K, #1
ST TR RS A7 4 45 BEHE] A HDL-C
PIm AT oA, $E R sh A WL I i HDL-C /K SF- RE
e DA 1 T B BF 1 fif ke 25 9 RR 3 B e A8 A2 Ak, S T
Al 15 SR s . E— 238 1 logistic [543 AT 2.
75, FLERFNE 5 K HDL-C & 5200 54 30 T2 10 f& [
BRI2R LR K7 ey f8 35 A8 T2 KURS B K 1 HDL-C
M2 —Fp g P 2 iRl IACh Wi HDL-C A5 Bl
TIPS 16 LG o #E—25 ROC 4o i i 26
5 KIfi. HDL-C 7KF % R e i & 28 d fi JE 3R 1 T
MM E K, AUC 9 0. 833 ( P<0. 01) ; FLHR X e
BEAE TS L 2 A — 2 9 TN A L, AUC 24 0. 708
(P<0.01) ;HF 22 R RG24 L (Z=1. 214,
P=0.22), LI%5 5 Kifi. HDL-C<0. 485 mmol/L 1F 2}
TN 28 d FET I FE T, RN 93. 5%, Fe 7 JE
H73.7%,

APACHE I #¥43 . CRP . PCT J" vz i J T 1)
o 15 7 o A B R 00U, G B R A ) R AE W
G ) TR, ORI LT e 7 R TR
ABFFE R AET- 41 APACHE 11 ¥4 .CRP . PCT Hi i
e TAENG A, $2 7R 55 e 3 0 S8 35 e I RN LS 3 1)
FHK

ARAFEATA Jry BRAE 38 S — > /AR 1) 3 i 1
5, HA AR B, RO, HERE
AR ESE M AR K- LUH A2, B2 X 3 A
RER AR, AT RE S X 25 SR 7 LR 5 ) | IR 55 T etk — 20
5%,

i bk  fEfaE B T, 7 HDL-C & —F
5 M REIE U5 A OC I e PRAS A, A Bl T S il S i)
BIRTT R D R IET R

[ &% k]

(1] Bfh. CR=RUBREE 5 B R v SCE BRI iR [ ]
o SZ A B4R A&, 2016, 36 (11): 959 — 962. DOI: 10.
7504/nk2016010303.

Huang W. Interpretation of the third edition of international consensus

definitions for sepsis and septic shock[J]. Chin J Pract Intern Med,

[9]

[10]

[11]

[12]

[14]

2016, 36(11) : 959-962. DOI.: 10.7504/nk2016010303.

Reinhart K, Daniels R, Kissoon N, et al. Recognizing sepsis as a
global health priority — a WHO resolution[ J].
2017, 377(5) : 414-417. DOI; 10. 1056/NEJMp1707170.

N Engl ] Med,

Ryu JA,Yang JH,Lee D, et al. Clinical usefulness of procalcito-
nin and C-reactive protein as outcome predictors in critically ill
patients with severe sepsis and septic shock [ J]. PLoS One,
2015, 10(9) : e138150. DOI; 10. 1371/journal. pone. 0138150.
Li Z,Zhang E,Hu Y, et al. High serum sSTREM-1 correlates with
myocardial dysfunction and predicts prognosis in septic patients [ J].
Am J Med Sci, 2016, 351(6): 555-562. DOI: 10. 1016/j. amjms.
2016.01. 023.

van Leeuwen, Henk J, Heezius, et al. Lipoprotein metabolism in
patients with severe sepsis[ J]. Crit Care Med,2003,31(5) :1359~
1366. DOI; 10. 1097/01. CCM. 0000059724. 08290. 51.

Gordon BR,Parker TS, Levine DM, et al. Relationship of hypoli-
pidemia to cytokine concentrations and outcomes in critically ill
surgical patients[ J]. Crit Care Med, 2001, 29(8) :1563-1568.
DOI: 10. 1097/00003246-200108000-00011.

Grion CM, Cardoso LT, Perazolo T , et al. Lipoproteins and CETP
levels as risk factors for severe sepsis in hospitalized patients[ J].
Eur J Clin Invest,2010,40(4) :330-338. DOI. 10. 1016/j. am-
jms. 2016. 01. 023.

Papadopoulos P, Pistiki A, Theodorakopoulou M, et al. Immuno-
paralysis: clinical and immunological associations in SIRS and
severe sepsis patients[ J]. Cytokine, 2017, 92.83-92. DOI. 10.
1016/j. cyto. 2017. 01. 012.

Singer M, Deutschman CS,Seymour CW, et al. The third international
consensus definitions for sepsis and septic shock ( sepsis-3) [ J ].
JAMA, 2016, 315(8) :801-810. DOI; 10. 1001/jama. 2016. 0289.
Tietge UJ, Maugeais C, Lund-Katz S, et al. Human secretory phos-
pholipase A2 mediates decreased plasma levels of HDL cholesterol
and apoA-I in response to inflammation in human apoA-I transgenic
mice[ J]. Arterioscler Thromb Vasc Biol, 2002, 22(7):1213-
1218. DOI; 10. 1161/01. ATV. 0000023228. 90866. 29.

Patel P,Walborn A,Rondina M, et al. Markers of inflammation and
infection in sepsis and disseminated intravascular coagulation [ J].
Clin Appl Thromb Hemost, 2019, 25 1421725430. DOI. 10.
1177/1076029619843338.

van der Westhuyzen DR, De Beer FC , Webb NR . HDL choles-
terol transport during inflammation[ J]. Curr Opin Lipidol, 2007,
18(2) :147-151. DOI:; 10. 1097/MOL. 0b013e328051h4fe.
G, BRI, B NRE AP RIE R[], W
5528, 2011, 10(4) :380-383. DOI. 10. 16150/j. 1671 -
2870.2011. 04. 009.

Jin X, Liang YJ. New progress of anti-inflammatory effect of high
density lipoprotein[ J]. J Diagn Concepts Pract, 2011, 10(4) .
380-383. DOI: 10. 16150/j. 1671-2870. 2011. 04. 009.

Cirstea M, Walley KR, Russell JA, et al. Decreased high-density



PP Z AN ERZGE 20004E 11 A28 H 4519 % %5 113 Chin J Mult Organ Dis Elderly, Vol. 19, No. 11, Nov. 28,2020 - 827 -

lipoprotein cholesterol level is an early prognostic marker for organ care unit’s patients[ J|. Saudi J Anaesth, 2016,10(2): 168~

dysfunction and death in patients with suspected sepsis[ J]. J Crit 173. DOI; 10.4103/1658-354X. 168817.

Care, 2017, 38:289-294. DOI; 10. 1016/j. jerc. 2016. 11. 041. [17] %R, e, MG E R P A Yrbn B s bR [ 1] K
[15] Lekkou A, Mouzaki A, Siagris D, et al. Serum lipid profile, cytokine ByPE2#,2015,30(5) : 533-536. DOI: 10. 3969/j. issn. 1673 -

production, and clinical outcome in patients with severe sepsis[J]. J 8640. 2015. 05. 029.

Crit Care, 2014, 29(5) : 723-727. DOI: 10. 1016/]. jerc. 2014. Xu C, Xu YH. Research progress of early wamning biomarkers of

04.018. sepsis[ J]. Lab Med, 2015, 30 (5): 533-536. DOI. 10. 3969/
[16] Hosseini M, Ramazani J. Evaluation of acute physiology and chronic J. issn. 1673-8640. 2015. 05. 029.

health evaluation I and sequential organ failure assessment

scoring systems for prognostication of outcomes among intensive (%%, ﬁi’&)

Y —H R O&ERMMEX EFIA

(AR Z A B PRI ) &t b E TR B 1 AR DR R TR R HER T 2002 Eﬁ']ﬁ\ﬂ@%ﬁ?%‘f&**ﬁ%)%@
IR AN AR RN 5 I AR B o EE AR RIS, A R, th b G R ZE B R e 8 AR O LR P S B 90, Zkik
A RS SCHEHEI T (P RO Wk, AR B B RIS 5 SCRK, B S0, Xﬂﬁ,ﬁ@[ﬂ
SN R Bl 2, Ay AR v [ 5 <l — e W2k [ R DX B 2 R SCAR AL, AR T e 9 T8 HOR Ty, JF I 36 2 31 2%
M — [ W2k [ R DX H) S8 410 JUE s 8 A 2 B A 7 2 IR BR AR

To medical academic institutions of all countries along the Belt and Road

The Chinese Journal of Multiple Organ Diseases in the Elderly ( Zhonghua Laonian Duogiguan Jibing Zazhi) is founded in 2002 by
Shiwen Wang, Member of Chinese Academy of Engineering, a renowned geriatric cardiologist in China. The journal is published
monthly by the Institute of Geriatric Cardiology (IGC), Chinese PLA General Hospital in Beijing, China. The journal, the only one in
the world currently, focuses on both basic research and clinical practice to the diagnosis and treatment of cardiovascular disease in the
aged people, especially those with concomitant disease of other major organ-systems, like the lungs, kidneys, liver, central nervous
system, gastrointestinal tract or endocrinology, etc. The journal has been listed in the most authoritative Chinese database, the Chinese
Scientific and Technical Papers and Citations Database ( Chinese Core Sci-Tech Periodical ). For convenience of foreign readers, the
main parts of the paper, including abstract, tables, figures and references, are expressed in Chinese-English bilingually. To facilitate
the cultural and academic communication between China and countries or regions along the Belt and Road, the journal welcomes the
manuscripts from these areas. If reviewed qualified, the manuscript would be published without charging, and the authors would

receive a complimentary copy of the current issue.

Address: Editorial Office, Chinese Journal of Multiple Organ Diseases in the Elderly, 28 Fuxing Road, Haidian District, Beijing
100853, China

Tel: 86-10-66936756; +86-13693039627

Fax: +86-10-66936756

E-mail; zhlndgq@ mode301. cn

http ://www. mode301. ¢n



