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ABSTRACT Objective: To investigate the value of co-stimulatory molecule CD86 in evaluating sepsis in emergency infected
patients. Methods: Patients who werel8 years or older and had infection or were clinically highly suspected of infection admitted to the
emergency intensive care unit and wards of Renji Hospital (affiliated to Shanghai Jiaotong University School of Medicine) between
September 2019 to September 2020 were prospectively observed. According to the Sepsis 3.0, patients were divided into a sepsis group
and a non-sepsis group. We recorded the clinical data of all patients, and checked all their complete blood cell, peripheral blood
mononuclear cell (PBMC) CD86 and HLA-DR expression level, C-reactive protein (CRP), procalcitonin (PCT), albumin (ALB), lactic
acid (Lac), serum interleukin level and calculation of CRP/ALB ratio, neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio
(PLR), lymphocyte/monocyte cell ratio (LMR) within 24 hours of admission. We compared the differences of the above indicators
between the groups, and then further use the Logistics regression model for multivariate analysis. Results: A total of 91 patients were
enrolled: 49 sepsis patients (15 deaths, 30.6%), 42 non-sepsis patients (0 deaths). In the sepsis group, the levels of CD86%, Neutrophils
(N), CRP/ALB, NLR, IL-6, IL-10, SIL-2R, CRP, PCT were significantly higher than in the non-sepsis group (P<0.05), while HLA-DR,
LY (lymphocytes), PLT (Platelets), ALB and LMR were significantly lower in the sepsis group than in the non-sepsis group (P<0.05).
Multivariate Logistics regression analysis established the CD86 model and HLA-DR model, and found that in the CD86 model, CD86,
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respiration rate (RR), LYand PCT were independent predictors for sepsis (P<0.05), and the OR values were 1.539 (1.148-2.064), 1.141
(1.009-1.290), 0.280 (0.097-0.811)and 1.036 (1.005-1.068), respectively. In the HLA-DR model, HLA-DR and LY were found to be
independent predictors for sepsis (P<0.05), with OR values of 0.971 (0.953-0.988) and 0.290 (0.117-0.718). Finally, the CD86 model,
HLA-DR model and APACHII score were analyzed by ROC curve, and the areas under the curve (AUC) were 0.870 (0.796-0.944),
0.793 (0.700-0.887), 0.754 (0.653-0.855), respectively. Conclusion: The CD86 of PBMC in sepsis patients is increased, and HLA-DR is

decreased. CD86 and HLA-DR can be used as early predictors for the occurrence of emergency sepsis.
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Table 1 Patients' characteristics (n=91)
Variables Sepsis(n=49) Non-sepsis(n=42) P
Age(years) 68(56,79) 65.5(45,80) 0.693
Gender(%)
Male 32(65.31 %) 26(61.90 %) 0.737
Female 17(34.69 %) 16(38.10 %)
BMI(kg/m?) 22.86(21.60,25.71) 22.49(21.37,27.34) 0.846
Infective lesion 0.344
Lung 33 28
Urinary tract 6 2
Hepatobiliary system 5 7
Gastrointestinal tract 4 2
Central nervous system 1 0
Skin and soft tissue 0 2
Others 0 1
Blood infection 4(8.16 %) 2(4.76 %) 0.510
Mechanical ventilation 17(34.69 %) 0(0.00 %) 0.000
CRRT 2(4.08 %) 0(0.00 %) 0.497
ICU 44(89.80 %) 22(52.38 %) 0.000
Hospital stay(day) 13(9,19) 11(8,15) 0.103
Admission SOFA scores 4(2,7) 0(0,1) 0.000
Max SOFA scores 6(2,12) 0(0,1) 0.000
APACHEII scores 13(10,19) 8(5,12) 0.000
Death(%) 15(30.61 %) 0(0.00 %) 0.000

Note: CRRT: Continuous Renal Replacement Therapy. P<0.05.
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Table 2 Comparison of peripheral blood indexes of sepsis/non-sepsis
Variables Sepsis Non-sepsis tZ P
CD86% 2.07(0.37-7.58) 0.41(0.21-1.16) 3.766 0.000
HLA-DR% 42.58(18.47-58.24) 80.34(51.84-88.44) -4.176 0.000
WBC 11.59(8.21-15.58) 8.98(6.86-12.50) 1.636 0.102
LY 0.70(0.50-1.02) 1.31(0.86-1.52) -3.830 0.000
PLT 145.00(94.00-216.00) 214.50(180.00-308.00) -4.208 0.000
N 9.65(6.63-13.51) 6.87(4.92-9.99) 2.209 0.027
MONO 0.72+0.44 0.78+0.38 -0.740 0.463
ALB 28.00(25.50-31.80) 32.55(29.00-36.70) -3.424 0.001
LAC 1.90(1.11-2.70) 1.93(1.40-1.96) 0.203 0.839
CRP/ALB 3.08(1.42-5.89) 1.28(0.85-2.98) 3.196 0.001
NLR 13.33(7.24-21.56) 5.90(3.35-10.73) 4.120 0.000
PLR 180.43(104.86-317.14) 210.82(121.28-257.81) -0.609 0.543
LMR 1.28(0.96-1.82) 1.67(1.17-2.47) -2.078 0.038
1L-2 2.09(1.28-2.65) 2.00(1.09-2.65) 0.540 0.589
IL-8 51.50(26.70-72.80) 38.98(21.50-70.38) 1.085 0.278
TNF-a 10.50(1.49-16.10) 9.14(1.65-11.46) 0.761 0.447
IFN-y 3.68(1.80-38.73) 3.90(1.71-38.73) -0.183 0.855
IL-17A 6.42(1.80-6.42) 6.42(2.17-6.42) -0.137 0.891
IL-6 36.30(16.14-69.10) 15.80(6.77-45.10) 2.694 0.007
IL-10 8.50(5.00-16.31) 5.00(5.00-7.08) 3414 0.001
SIL-2R 1659.0(902.00-2261.0) 957.50(569.00-1740.6) 2.956 0.003
CRP 96.01(39.80-159.13) 44.45(26.88-88.65) 2.617 0.009
PCT 1.93(0.20-7.01) 0.15(0.10-0.67) 4.383 0.000

Note: # WBC: white blood cell (x10°%L), LY: lymphocyte (x10%L), PLT:platelet (x10%L), N: neutrophil (x10°%L), MONO: monocytes (x10%L), ALB:
albumin (g/L), LAC: lactic acid (mmol/L), CRP/ALB: C-reactive protein/ALB ratio, NLR: neutrophil/lymphocyte ratio, PLR: platelet/lymphocyte ratio,
LMR: lymphocyte/monocyte cell ratio, IL-2(pg/mL), IL-8(pg/mL), TNF-a(pg/mL), IFN-y(pg/ml), IL-17A(pg/mL), IL-6(pg/mL), IL-10(pg/mL), SIL-2R:
soluble interleukin-2 receptor(U/mL), CRP: C-reactive protein(mg/L), PCT: procalcitonin(ng/L). P<0.05.

% 3 & CD86 it A ) & [F & Logistics EJF45R

Table 3 Multivariate Logistics regression results in CD86 prediction model

Variables B S.E Wald y? P OR(95%CI)

Intercept -2.438 1.536 2.518 0.113

CD86% 0.431 0.150 8.306 0.004 1.539(1.148-2.064)
RR 0.132 0.063 4.437 0.035 1.141(1.009-1.290)
LY -1.273 0.543 5.503 0.019 0.280(0.097-0.811)
PCT 0.035 0.016 5.124 0.024 1.036(1.005-1.068)

Note: RR: respiratory rate(bpm), LY: lymphocyte(x10°/L), PCT: procalcitonin(ng/L). P<0.05.
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Table 4 Multivariate Logistics regression results in HLA-DR prediction model

Variables B S.E Wald P OR(95%CT)
Intercept 3.145 0.745 17.848 0.000
HLA-DR% -0.030 0.009 10.541 0.001 0.971(0.953-0.988)
LY -1.236 0.462 7.158 0.007 0.290(0.117-0.718)
Note: LY: lymphocyte(x10°%L). P<0.05.
5 R E ML
Table 5 Comparison between models
Sample Sensitivity Specificity Positive likelihood ratio AUC(95%CI)
APIL 0.714 0.714 2.500 0.754(0.653-0.855)
Modell (CD86%) 0.878 0.738 3.351 0.870(0.796-0.944)
Model2 (HLA-DR%) 0.735 0.786 3.429 0.793(0.700-0.887)
CD86% 0.592 0.833 3.545 0.730(0.627-0.833)
HLA-DR% 0.738 0.755 3.012 0.755(0.652-0.858)
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B 1 45505 ROC BILLEE
Fig.1 ROC comparison between models
Note: We established a multivariate logistics regression model, using sepsis
as the dependent variable and factors(P<0.15 in the univariate analysis) as
independent variables. The variable selection principle adopts the forward

method to conduct logistics regression analysis, and the input of « is 0.05.

REERE L RIA T, FILMEA SEUFTEARAT 02, e,
CD86 Jg T3l T BT K%, w5 T 41 i) CD28 Al
CD152/ 4iififd 55 T kL AAEANCHLR 4 (CTLA-4) 3 FAHEAF
F 8 SR AN AN R AR R0 T 4 AR AR, T 2
Jg 32 A2 5 ) (TCR) ¥ e Ui A TE BT AU 2 Al | 5 MHC
LEEHIPURILR, SRS APC LR 7>+ CD86/CD80 S#14f T
A0 11y CD28 AE AR ™ A H A5 =, T AR AL Y b 2
5 T FEIRE A FC AT CTLA-4 AHELARE FHIN B R G I8 1
PR R AT LS B0 T A0 M 20 5 A [ AR et 2

AEHES X, ULAEK Omar S Qureshi 4 AWI%¢ 3] CTLA-4 1]
i1t TCR A FAYEE N & N APC Hsi s HLRC IR, -7 it P9
fift, 2GS CD28 B PMFEIRIZ A . X T REf R T —Fh i
P ML : CTLA-4 Sl 4R - SMIRIEBCIARRIFE /R M| CD28
AL RCT. CD86 7E T 4 1E 1) K 7 (6] Dy RE A 1 vh 1 i 4
BEAEHT, AR JRAE B o 40 e o e e S A T 400, E—
il TL-2 Z5AE R X7, RESRAUAIRG TG BE Sy , BT AFRATTIA
N MEEAE B R CD86 T NS & A By el . H
Marco F Taddio 55 A3# 4o 1F FL—F & 5t W7 )2 148 % B VR 53 g
ZHEF - 10 Ry R AR A SR AT A A IUA LI 38 % 4 i
CD86 ik L™, AWFFEHIAT LI CD86 Ik RESE A& A= i1
TS FM P -, C Schir tz 25 A WLEE S 54N i CD86 5 43k
AP MR L 5 52 A J LR TE ™), Ferenc Takacs 25 A&
I CD86 PR fi 7= 18 P I L 200 A4 s T 5 220, S AT
(e —8. I FLRATHBIFILT sepsis 3.0 LWTkRIE, 51
PRIV SEA 5 R E A5 IR PR A5

JRBRAE AT ST Z — A bl B AT RE M RS M AT, O HL
BRI CD86 4 dis , A BEZh A M AR SCHa bR 1 Bh A5 742
e, JE AT DLk 20 RAEA | Sh 25 I s G TR A2 1k
1M HLF AT PBMC (¥ CD86%7E Ik ¢ A 41 4 AR e #34E A
H It R — e PRAEE R S, AN A5t A 4518 S i S A
A MEFERE AP BILA: BURE A5, 25 1 3 CD86 HOAE FIHLTITE AT
Hh v AN B R S A 4 2 T S R e PR R T B 9
(LN

gf b, MeEEAE /AR Mk T AE & SN i CD86% |
HLA-DR% ,IL-6 \IL-10 S5 A G bR A 7E 22 57 o il 2 R
Logistics [7]19 %z ROC ik, #&7~ CD86,RR,PCT,HLA-DR
2 RIS FB A AR I HEAE ¥ ik 57 500 X ¥ ; CD86 \HLA-DR
X MeREAE A RS W B A —E M {EL.

% # 37 #k(References )

[1] Singer M, Deutschman C S, Seymour C W, et al. The Third



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol21 NO.19 Oct.2021

+ 3659 -

International Consensus Definitions for Sepsis and Septic Shock
(Sepsis-3)[J]. Jama, 2016, 315(8): 775-787

[2] Global Sepsis Alliance. World sepsis day infographics. Sepsis-A
global health [EB/OL].
org/toolkits, 2021-03-28

[3] Rudd KE, Johnson SC, Agesa KM, et al. Global, regional, and national

crisis https://www.world-sepsis-day.

sepsis incidence and mortality, 1990-2017: analysis for the Global
Burden of Disease Study[J]. Lancet, 2020, 395(10219): 200-211

[4] Cecconi M, Evans L, Levy M, et al. Sepsis and septic shock[J]. Lancet,
2018, 392(10141): 75-87

[5] Morgan P, Majeed A. Sepsis: getting the balance right [J]. BMJ, 2019,
367:16700

(6] PREFZEBRLUARELELEFSL, TREFRELES
e, PR EFW A S EIFSA% 7B " RAEETRIAE S
B " A E R RRI] P A E R AR E 5, 2020, 32(5): 518-530

(7] ELRRMLAR B B R 3 2 R B F A8 Mo F 6 4R R 26 R B R IR
[J]. e pets 42 &, 2019, 35(1): 3-7

[8] Opal SM, Wittebole X. Biomarkers of Infection and Sepsis [J]. Crit
Care Clin, 2020, 36(1): 11-22

[9] Chousterman BG, Swirski FK, Weber GF. Cytokine storm and sepsis

S

disease pathogenesis[J]. Semin Immunopathol, 2017, 39(5): 517-528

[10] Hotchkiss RS, Monneret G, Payen D. Immunosuppression in sepsis: a
novel understanding of the disorder and a new therapeutic approach
[J]. Lancet Infect Dis, 2013, 13(3): 260-8

[11] Venet F, Monneret G. Advances in the understanding and treatment
of sepsis-induced immunosuppression[J]. Nat Rev Nephrol, 2018, 14
(2): 121-137

[12] Sansom DM, Manzotti CN, Zheng Y. What's the difference between
CD80 and CD86?[J]. Trends Immunol, 2003, 24(6): 314-9

[13] Watanabe A, Inoue N, Watanabe M, et al. Increases of CD80 and
CD86 Expression on Peripheral Blood Cells and their Gene
Polymorphisms in Autoimmune Thyroid Disease[J]. Immunol Invest,
2020, 49(1-2): 191-203

[14] Rhodes A, Evans LE, Alhazzani W, et al. Surviving Sepsis
Campaign: International Guidelines for Management of Sepsis and
Septic Shock: 2016[J]. Intensive Care Med, 2017, 43(3): 304-377

[15] Reyes M, Filbin MR, Bhattacharyya RP, et al. An immune-cell
signature of bacterial sepsis[J]. Nat Med, 2020, 26(3): 333-340

[16] Boomer JS, To K, Chang KC, et al. Immunosuppression in patients
who die of sepsis and multiple organ failure [J]. JAMA, 2011, 306
(23): 2594-605

[17] Monneret G, Lepape A, Venet F. A dynamic view of mHLA-DR

expression in management of severe septic patients [J]. Crit Care,

2011, 15(5): 198

[18] Mengos AE, Gastineau DA, Gustafson MP. The CDI14+HLA-
DRlo/neg Monocyte: An Immunosuppressive Phenotype That
Restrains Responses to Cancer Immunotherapy [J]. Front Immunol,
2019, 10: 1147

[19] Wolk K, Hiflich C, Zuckermann-Becker H, et al. Reduced monocyte
CD86 expression in post-inflammatory immunodeficiency [J]. Crit
Care Med, 2007, 35(2): 458-67

[20] Manjuck J, Saha D C, Astiz M, et al. Decreased response to recall
antigens is associated with depressed costimulatory receptor
expression in septic critically ill patients [J]. Journal of Laboratory &
Clinical Medicine, 2000, 135(2): 153-160

[21] Mokart D, Textoris J, Chow-Chine L, et al. HLA-DR and B7-2
(CD86) monocyte expressions after major cancer surgery: profile in
sepsis[J]. Minerva Anestesiologica, 2011, 77(5): 522-7

[22] Seshadri A, Brat GA, Yorkgitis BK, et al. Altered monocyte and NK
cell phenotypes correlate with posttrauma infection[J]. Trauma Acute
Care Surg, 2019, 87(2): 337-341

[23] Gong L, Wang Y, Zhou L, et al. Activation of toll-like receptor-7
exacerbates lupus nephritis by modulating regulatory T Cells[J]. AmJ
Nephrol, 2014, 40: 325-44

[24] Halliday N, Williams C, Kennedy A, et al. CD86 Is a Selective CD28
Ligand Supporting FoxP3+ Regulatory T Cell Homeostasis in the
Presence of High Levels of CTLA-4 [J]. Front Immunol, 2020, 11:
600000

[25] Linsley, Brady W, Urnes M, et al. CTLA-4 is a second receptor for
the B cell activation antigen B7[J]. Exp Med, 1991, 174(3): 561-9

[26] Lorenzetti R, Janowska I, Smulski CR, et al. Abatacept modulates
CD80 and CD86 expression and memory formation in human B-cells
[J]. Autoimmun, 2019, 101: 145-152

[27] Qureshi OS, Zheng Y, Nakamura K, et al. Trans-endocytosis of CD80
and CD86: a molecular basis for the cell-extrinsic function of
CTLA-4[J]. Science, 2011, 332(6029): 600-3

[28] Taddio MF, Castro Jaramillo CA, Runge P, et al. In Vivo Imaging of

Monitoring  LPS-Induced CD80/CD86
Upregulation by PET[J]. Mol Imaging Biol, 2021, 23(2): 196-207

[29] Schiitz C, Inselmann S, Saussele S, et al. Expression of the CTLA-4
ligand CD86 on plasmacytoid dendritic cells (pDC) predicts risk of

Local Inflammation:

disease recurrence after treatment discontinuation in CML [J].
Leukemia, 2017, 31(4): 829-836

[30] Takacs F, Tolnai-Kriston C, Hernadfsi M, et al. The Effect of CD86
Expression on the Proliferation and the Survival of CLL Cells [J].
Pathol Oncol Res, 2019, 25(2): 647-652



