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ROC w1 &5 #7 IL-39 o PCT vA B = BE A%t TN IR A2 4K % 64 wh 25 T & #2 (Area under curve, AUC) 4 0.776,0.794,0.866, % #
JE % 81.0 %,61.9 %,90.5 %, 45 5 & A 74.4 %,84.6 %,66.7 %, 29 % (Youden ) 35 % 4 %) 4 0.5531,0.4652,0.5714, B Wi i 5 51 A
115.05 pg/mL,33.18 ng/mL; ROC # £ 5-#7 IL-39 #= PCT A % — & B A-Fam| % % 56 T 89 &, AUC 34 0.798,0.774,0.868, F 4
# 90.9 %,54.6 %,90.9 %, #FJEH 653 %,87.8%,79.6 %, Youden 354 551 % 0.5622,0.4230,0.7050, # W45 %] % 115.05
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Clinical Value of Interleukin-39 Combined with Procalcitonin

in Assessing the Severity of Sepsis™
YANG Jin-mu, XIE Di, DAI Hui, WANG Xiao-wan, FEI Ai-hua®

(Department of Emergency, Xinhua Hospital Aftiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, 200092, China)

ABSTRACT Objective: To explore the value of IL-39 combined with PCT in the assessment of severity of sepsis. Methods: A total
of 100 patients with infection were randomly selected from Xinhua Hospital and Ruijin Hospital Affiliated to Shanghai Jiao Tong Univer-
sity School of Medicine from December 2019 to December 2020. They were divided into non-sepsis group, sepsis group and septic shock
group. According to whether sepsis patients died within 28 days, they were divided into death group and survival group, and forty healthy
subjects were included as control group. IL-39 and PCT levels were measured within 24 hours of admission. Receiver operating charac-
teristic curve (ROC) was used to analyze the evaluation value of IL-39, PCT and their combination on the severity of sepsis patients.
Results: The levels of IL-39 and PCT in all infection groups were higher than those in the healthy control group, and elevated with the
severity of the disease. The levels of IL-39 and PCT in each group from low to high were healthy control group, non-sepsis group, sepsis
group, and the septic shock group. For the analysis of IL-39, PCT and their combination to predict septic shock, the area under curve
(AUC) were 0.776, 0.794, and 0.866, the sensitivity were 81.0 %, 61.9 %, and 90.5 %, the specificity were 74.4 %, 84.6 %, and 66.7 %,
Youden index were 0.5531, 0.4652, and 0.5714, respectively, and the cut-off value were 115.05 pg/mL and 33.18 ng/mL. As for the pre-
diction of patient death, the AUC were 0.798, 0.774, and 0.868, the sensitivity were 90.9 %, 54.6 %, and 90.9 %, the specificity were
65.3 %, 87.8 %, and 79.6 %, and the Youden index were 0.5622, 0.4230, and 0.7050, and the cut-off value were 115.05 pg/mL and 46.59
ng/mL. Conclusion: The clinical value of IL-39 combined with PCT in assessing the severity of sepsis was superior to PCT alone. The
level of IL-39 was helpful for early assessment of sepsis.
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JHEFEAE (sepsis ) J&—FhH WL IRZE51E , K FsET:
B R HE W b B 2 A E R AISE T Y E R A
FRAE AYRFAEAE T P B 5 | A= A 1) S ST, 3RS B 1)
BERERS , (H 53 2208 B A AV 238y MR S8 4 T ) 4
W, AR A LR B A R 1R IR T R AT,
A AR R AU TR0, MR AE IR r R e 1 — 1>
3P, BAR ISR ISR BEAE S (BFEAT S, HBA M2
R 30 %-40 %M, e H AR RIS A F AT C- R
[ (C-reaction protein, CRP )il PCT ¢, H:#f PCT J&2—F & 116
AR IR, A K55 R M RTAA, ZELIAR & A BRI B 25 ) Ik
G B FAEMGEEE iy BLE N F IR RS, {H PCT 3%
FIHBRETW, ABLIE H i =g (>1000 mg/dL) ¥ T
KB DyRE SR AE S, AT 52w LA M | 33X R M EEE Y S 2
ST R IRIME . FRIIL, N T 98/ B BERE FR 3 BBET %, R 12
W7, BB XoT S8 A TSR BTN BB T | B VIR B S AR
BEHAER PN FEAT

TERREERE IRt b, e S B R e 1 — 3, 2016 4EK
A IL-39 J& IL-12 FRFEHN, o FhEE B A Sl SRE N1,
EHT IL-39 FERKEEAE TP M (8 W8 A FE o924 . AT ST it
Sy BTN [ R B IR JR 3R N TL-39 il PCT (1Y3RBIKF, RS
IL-39 164 PCT X Meagfie /™ g AR B PAh A I RN
1 FERLFn ik
L1 FRITER

FEMLLEER 2019 4F 12 H % 2020 4F 12 A FigAg# K E
2157 BT T R 1 I B i 4 B e 12 T M 4 D AN S 0 B
YL B 100 1], A B 24 /NG EEAT I 2 AR 2016 4Rk EE
Jit -3.0(sepsis-3.0)I2WitRifE , AL MeBEAE AL 40 441, e BEREZH 39
B, BEBERE IR ST 21 B HEBR AR o : REFE A H B e e tpens i
TR RGN PRI AE ST 40 fBilfat G FRZH o £ 21 S A AR
W42 [ G B 22 5 (P>0.05, UL 1) X R4 i ssE K
[ 2 B B8 T A I 5 B 4 R I I PRAFF 5846 B 28 53 25k vl , OF
AR 5T F RS A 2 55 M RE

x 1 BAFMARH
Table 1 General data in each group

Groups Healthy control Non-sepsis Sepsis Septic shock
Age (year, xt 5) 60.8+ 16.5 67.5+ 19.7 69.3+ 14.0 65.8+ 153
Gender (number (%))
Male 24 (60) 26 (65) 26 (67) 12 (57)
Famle 16 (40) 14 (35) 13 (33) 9 (43)
Length of stay (day, x% s) 11.2+ 9.6 10.5¢ 5.4 127 12.4
Infection site (number (%))
Respiratory 14 (35) 15(38.4) 6(28.6)
Urinary 10 (25) 12 (30.8) 2(9.5)
Intestinal 6(15) 6(15.4) 4(19.0)
Hepatobiliary and pancreas 6 (15) 3(7.7) 3(14.3)
Other 4(10) 3(7.7) 6(28.6)

12 77k

ARICEHE ABE 24 /N (h) Y UBAEAS , T8 [ 2 [X cobas e
4114624 ROt4A A S g o3 BT A Ak 2O Al PCT ; Jf: B
WUAF TL-39 M3CAY MR AL 2 mL, @& 1 h 5, LA 4000 r/min
B0 5 min, BRI HCETE -80 CukAa AR (R sl ) ;
K FHBEER G095 T B30 56 ( Enzyme-Linked ImmunoSorbent Assay,
ELISA) &2 M35 rh IL-39 JK-F-, IL-39 ELISA 27 & 1 3K
T-3&I5 Rapidbio 237, %) UL A HEA T HRAT
13 Zit s

K] Medeale AT EAE S AT, TR BORHLASS B+
PRiEZE (xt s) 3R, 2 IRIKT HER P AR AR ¢ K30 . — ekt
WUH B —F ARG, ROC 2k 73 #r IL-39 \PCT LK — 31K
BIWIREEAE . MRS ST R | R, e
Logistic [a1J- 73 IR EEAE 8 # HUS A fER R 2 . ROC i 5347

IL-39 \PCT LI K — KA kst al 282 T 69 B # (i . LA
P<0.05 225 BAG

2 &R

2.1 &4AH IL-39 PCT kK FELb %

EMEFEAEL H TL-39 \PCT 7K -2 i F X B2, e =g
SELL I AR MR AR AL, MEERAE IR ST B LT IL-39 . PCT /K
5 M e AL AR LG, ] T, A AR 22 S A Gt
(P<0.05), IL-39 F1 PCT 7KF- PR3 i3 AR5 33 Ay ik et
A < eMeapiEd] < MEEL < MeERER w4l WA 1,

2.2 IL-39 S Wk SR MM E T

TEFTA R T, R ROC HiZext IL-39 7ERERIEZ Kb
BB AT A0HT , 45 5 R AUC Jy 0.845, SURE 95.0 %, 55
72.5%, Youden 5%k 0.6750, FIKi{E 8524 pg/mL. W3 2,14 2.
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Fig.l Levels of IL-39 and PCT in different infected groups and healthy control group

A. IL-39 levels were measured in healthy control group, non-sepsis group, sepsis group, and septic shock group. Comparison of non-sepsis group and

healthy control group, ***P<0.001. Comparison of sepsis group and non-sepsis group, ***P<0.001; Comparison of septic shock group and sepsis group,

***p<0.001. B. The levels of PCT in healthy control group, non-sepsis group, sepsis group and septic shock group. Non-sepsis group compared with

healthy control group, **P<0.01; Sepsis group compared with non-sepsis group, ***P<0.001; Septic shock group compared with sepsis group, ***P<0.001.
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Table 2 Analysis of the value of IL-39 in the diagnosis of sepsis

Variables AUC 95 %CI Sensitivity %

Specificity % Youden index P Cut-off value

TL-39 (pg/mL) 0.845 0.758-0.909 95.0

72.5 0.6750 <0.01 85.24
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Fig.2 ROC chart of IL-39 in the diagnosis of sepsis

2.3 IL-39 HX 54

R e 2 h IL-39 A1 PCT /K SFBEAT ARG S b 15
Hy, R B IE ARG, 1=0.3428, P=0.0005, WLIKI 3. 53 4h, ek
iE U P, IL-39 1 CRP /K F-2 1E R AH G, 1=0.6484, P<0.0001
W 4,
2.4 IL-39.PCT AR EBERTHIEHNE

M3 sepsis-3.0 I2WibRHE, FEIRFHAE B & MIRFHIEAR T
L5 ARRSEAL, I ROC &k 4347 IL-39 \PCT L) KK & %k

FEAE R SEIIIE, 25 5 % AUC 4351 0.776 ,0.794 ,0.886,
RPUE 81.0 %.61.9 % .90.5 %, 15 1 74.4 % 84.6 % .66.7 %,
Youden #§ ¢ 0.5531.0.4652.0.5714, #% W7 {5 4> %1 & 115.05
pg/mL,33.18 ng/mL, “FHERAPRAGY R ERE HERPERS N, I
#3,K 5,
25 REESRETENLEEESH

AR 28 RINMeBEAE B H R GIET, /A NsbT -4 11 6, 77
TEZH 49 1], FET- 4 IL-39 . PCT /K FIAETE ZHAR ., Y98 T4E
TR, 25 5 A Gei T 7 X (P<0.05, TLE] 6), 7R AN F8 77K
S MR IR ™, TS A
26 BREFEEETENSEZSH

i Logistic [A1 #5853 #7 e 0E 2825 BUS U2 IR R 2,
A3 P45 IL-39 .PCT i OR {E 4> %124 1.0641,1.0425,P i H
0.0044,0.0089, ¥ BLA Grit2% 58 3, $#&7% IL-39 #1 PCT JZ&5% M
WRHEIE A TS B fER &R . Wk 4.
2.7 IL-39.PCT IHFME AR B ERS ME ST

@2 IL-39 PCT K IL-39+PCT =#14 ROC i1k % ik
BAE B E TS ME B IEAG, g R BR AUC 4345108 0798,
0.774.0.868, RAFE 90.9 % .54.6 %.90.9 %, SR 65.3 %,
87.8 %.79.6 %, Youden $§%¢ 0.5622,0.4230.0.7050, ELMi{H 4>
Bk 115.05 pg/mL,46.59 ng/mL, FEHA 35 B4 B T A {E T
Ho WES, T,
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Fig.3 Correlation analysis of IL-39 and PCT
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Fig.4 Correlation analysis of IL-39 and CRP
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Table 3 Analysis of the diagnostic value of IL-39 and PCT in septic shock

Variables AUC 95 %CI Sensitivity % Specificity % Youden index P Cut-off value
IL-39(pg/mL) 0.776 0.650-0.873 81.0 74.4 0.5531 <0.01 115.05
PCT (ng/mL) 0.794 0.670-0.887 61.9 84.6 0.4652 <0.01 33.18
IL-39+PCT 0.866 0.753-0.940 90.5 66.7 0.5714 <0.01
100 5 X HHE A 75— 5 (W P, LR 7 T AR g
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Fig.5 ROC chart of IL-39, PCT and their combination in the diagnosis of

septic shock
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FETEIN BRERRE KR RS T RE AL, R
Fhk S RE R R, TE AR " S KU ", SRR G, T
THERERE AR PREEIR B 2 5 50k il S 2, 2 2 3 71k,
3R FRAZTF 4 e DR, S V00 S8 G T 5 F o 195
5B X AT A T, T 2 S PR A T
SHHEIRIT , S DT B IO FE T3 (L F AT — b
PEIRRIC A L UM B PR S A 0 R 5 9 A 09 5 )
T O ST , St sl I A oL P Of 2 5 VT e A o
TR, A T RS B

PCT i T 11 S Ytk b r cale-1 3L PR 7E HURAR C 410
A0, PCT A LT PRl 1S (ELR Y WL AR
ARG, PCT JUI43 304 B S 94 i , SR PR B Jn T, PCT £ R4 7}

TRA B, T 2R TGRS, FEARBEE P AT
[ AE & I A FR A 1LY P PCT 7K S B 0 i TR e 3 0 £
B R PR o R m A R D B v [ R Bt s S i
T4 s Logistic [519 43 #r4% SRdiiE B PCT A5 25 T Jie 74 51
JERIVERT, T HFET 20 PCT /K-8 TAFIG 2 . ROC i Zexd Hoi
TTMEERRE A ST W 8 SOTA U 3 AT i, 255 R ¥ B —
FEMMERRTE . (B PCT WAFAE—E AR , QX HeREAE 12 W7 R 1
FEANR , ik = AR BT AR, 7 — Lo e Mg vh | an i i e
YL L S B A M FRAE H PCT ACE NI A TS, X ER A4
JHeBERE G PRAZYT i e 02021

IL-39 J2&547 & SR AR M (X7, s F IL-12 K06, & —> Al
GPEFOCH B EARRE N, BATRIE eI T RN A FE M,
TR RIS GAFER o F1 B WIHEF, FyE TR
B P TRE 1Y p19/Ebi3 S " HRAKEZEW), th ik Z WM
B 4 g FURIGEE /N R GL7+ 3G AL B 4048 Wb . IL-39 5
IL-23R/gp130 Z{A%E4, @it STAT1 . STAT3 iz k 5%,
TR FEAEVER P AR IRE MBI R R
IL-39 KT, ELBER B 18 ™ AR R R AR AL, i 1 B
;L IL-39 KT . MeRERE AR T IL-39 e i TR MR aE &
AR BEAE PR v SR Ak S 3, e rp R B AE TP BT AR
# IL-39 KPR A AP IR T . #i Logistic [543 Hr 4 A48
718 IL-39 AT AE Ay T ik BEAE T f ok 57 500 (5 5~ - ROC {h £ 34
P78 IL-39 fEH0E B H B A MREERE BA — & MME, A B T Ik
BEAE R HHI2W . CRP ZIKEHAEZYT i M RIEFE bR 2 —24,
ABSE 7 IL-39 Fl CRP 7K HAT IEAH S  ZERR B IR BT Y12
Wit {53 B, AUC 28 0.776, RELEE 81.0 %, K¢ 71 74.4 %,
Youden #5454 0.5531, W H AR F il ™ B A H MG
P, % MR 1 ™ AR A AR B rFE A . IL-39 7E3ET
KT TAEE AL, TP ARG 22 5, ROC [ 53 Hr FLHiml
FETAE, 4555758 : AUC H 0.798, RAFUE 90.9 %, 55 51 653 %,
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Fig.6 Comparison of IL-39 and PCT levels in the survival group and the death group

Note: A. IL-39 levels in the survival group and the death group, ***P<0.001. B. The levels of PCT in the survival and death groups, *P<0.05.

4 BBEBETSHEXEZR Logistic B

Table 4 Logistic regression analysis of prognostic factors in sepsis patients

Variables OR 95CIL % P
IL-39 (pg/mL) 1.0641 1.0196-1.1105 0.0044
PCT (ng/mL) 1.0425 1.0105-1.0755 0.0089
WBC (x 10°) 1.5008 0.6604-3.4107 0.3323
ANC (x 10%) 0.6509 0.2773-1.5281 0.3241
NT-proBNP (pg/mL) 1.0001 1.0000-1.0002 0.1146
Age (year) 1.0075 0.9563-1.0614 0.7790
Note: IL-39: interleukin-39; PCT: procalcitonin; WBC: leucocyte count; ANC: absolute neutrophil count; NT-proBNP: N-terminal pro-brain natriuretic
peptide.
& 5 IL-39.PCT e R BERE S
Table 5 Analysis of IL-39 and PCT in the evaluation of sepsis prognosis
Variables AUC 95 % CI Sensitivity % Specificity % Youden index P Cut-off value
IL-39 (pg/mL) 0.798 0.674-0.890 90.9 65.3 0.5622 <0.01 115.05
PCT (ng/mL) 0.774 0.647-0.872 54.6 87.8 0.4230 <0.01 46.59
IL-39+PCT 0.868 0.756-0.942 90.9 79.6 0.7050 <0.01

295 F ROC [ifiZe®t IL-39 WA PCT #E4T MEEEAE R e 12 W7
Br Al /3 Hrit , AUC 2 0.866, RAEY 90.5 %, HERE 66.7 %,
Youden $5%% 0.5714, BX A2 Wi R 0% B .30, i — 24
TiSWERTE, [RIRE, 24 IL-39 F1 PCT WE-& T AL T, i
ROC ik sy #riftz~ ,AUC J& 0.868, RAEYEE 90.9 %, FRFJE
79.6 %, Youden 5% 0.7050 , Tl &) 2 50 RE | v ff k0 B Sk 4
L WERA LA PCT A EL, 8B A TINALAE A . M e aiiE

B 1L-39>115.05 pg/mL, PCT>46.59 ng/mL Ff , Z /R 5 A~
Ko X R IL-39 A A B a ok M E 1297 1 2 Pl i R 1
Tk, A PCT B FHIE— 04 o 1 1T e e o 1 (1 s

IL-39 V2N —Fh el K I RAE R T, X eRERE ™ H AR BE
Gy B AR, XTI BEAE A8 3 TS R B B AR T, A SRR
A PCT A —Fig 0 & M B 7 TG R TAE, $2m % ik 2¢
FER AR PEAL AR A ERE T, AR T LR Bl .
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