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[ Abstract] Objective To determine the diagnostic and assessment value of soluble urokinase
plasminogen activator receptor (suPAR) level in septic patients. Methods Totally 82 septic patients in
the Department of Intensive Care Unit of The First Affiliated Hospital, Sun Yat-Sen University were
prospectively analyzed from June 2013 to March 2014. Another 29 patients with systemic inflammatory
response syndrome (SIRS) and 15 healthy subjects served as controls. Septic patients were divided into
sepsis group (n =27), severe sepsis group (n =27) and septic shock group (n =28) according to the

severity, and there was no significant difference in age and sex among these groups. Measurement of plasma
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suPAR, serum procalcitonin ( PCT) and C-reactive protein ( CRP) levels, and calculation of acute
physiology and chronic health evaluation II ( APACHE 1II ) and sequential organ failure assessment
(SOFA) score were performed. Comparison of group differences for continuous variables was done by one-
way ANOVA or nonparametric Kruskal-Wallis test. Spearman rank correlation analysis was applied to
establish the relation between variables. Receiver operating characteristics (ROC) curve was created and
area under curve ( AUC) was calculated to determine the diagnostic value of these variables in sepsis.
Results  The levels of plasma suPAR in SIRS group, sepsis group, severe sepsis group, septic shock
group, and healthy control group were (8.22 +0.61), (11.45+1.12), (12.99+1.28), (15.75«
1.23) and (4.65 +0.30) ng/mlL, respectively. Plasma suPAR levels in SIRS group and sepsis group were
higher than that in healthy control group (P <0.01), and elevated plasma suPAR was accompanied by
increased severity of sepsis (P <0.05). PCT levels of sepsis group (17.66 +8.42) ng/mL, severe sepsis
group (9.67 £3.56) ng/mL and septic shock group (29.19 +10.78) ng/mL were greater than that in
SIRS group (1.10 £0.78) ng/mL, P <0.01. CRP levels elevated in all groups, but there were no
significant differences among them. When suPAR and CRP were applied to distinguishing sepsis from SIRS,
the AUC values from suPAR and combination of suPAR and PCT were 0. 817 (P <0.01, 95% CI. 0.714 -
0.921) and 0.927 (P <0.01, 95% CI. 0.870 —0.985) , respectively. Using 9. 52 ng/mL suPAR as the
best cut-off to distinguish sepsis from SIRS, there were 71.93% sensitivity and 95.46% specificity. The
levels of plasma suPAR positively correlated with PCT levels (r=0.326), APACHE 1[I score (r=0.492)
and SOFA score (r =0.386), P <0.01. Conclusions Plasma suPAR levels significantly elevated in

septic patients and correlated with the severity of sepsis. Sepsis and SIRS may be discerned by plasma
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suPAR levels. Joint use of suPAR and PCT could greatly increase the specificity of diagnosis of sepsis.
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Table 1 Demographics and morbidities of patients with critical scores (x +s)
B X R SIRS 41 IR A 2 FEEMEEAEA MR
Ei=tan F/ 5 P
(n=15) (n=29) (n=27) (n=27) (n=28)
PER (B %) 8/7 20/9 18/9 17/10 16/12 1. 602 0. 808"
FEir (%) 50.0 £16.92 59.76 £18. 13 59.11 £15. 19 54.41 £20.91 62.75 £14.73 1.716 0. 151°
ALT (U/L) 26.33 £4.59 39.62 £6. 64 60. 93 £33.05 82.11 £33.1 81.29 £23.71 7.322 0. 12"
AST (U/L) 23.07 £1.59 37.72 £6. 84 215.11 £172. 82 133.22 +48. 86 105. 25 +£26. 03 21.658 <0.01"
TBIL (umol/L) 11.41 £0.51 11.46 £2.09 13.97 £3.05 18.55 £4.57 79.46 £24.6 15.199  0.004"
Alb (g/L) 46.39 +0. 56 33.37£1.26 30.45 £1.49 30.31 +£1.20 28.31 £1.67 12.688  <0.01°
BUN (mmol/L) 4.48 £0.29 5.77 £0.47 11.59 £1.57 16.94 £2. 16 18.35 +1.81 51.378 <0.01"
Ser ( mmol/L) 65.50 £4. 87 76.66 £6.55 155. 14 £26. 15 174.28 +£26. 19 187.36 +30. 31 14.602  0.006"
Cer (mL/min) 92.19 £6.92 83.09 +11.08 58.08 +£8. 14 57.27 £8.82 50.71 £7. 41 15.160  0.004"
PLT ( x10° L°1) 228.73 £10. 96 198.03 £11.99 186. 82 £25.26 143.96 +18.95 110. 11 = 16. 47 29.098  <0.01°
WBC (x10°L°')  7.620.39 9.95 +0.90 12.17 £1.36 10.71 +1.32 15.79 2.27 9.775  0.044"
NT-proBNP (pg/mlL) 2317.10 1 456.59 11 457.27 +4 582.09 11 022.23 +3 758.83 15754.43£3931.99 15.213  0.002"
APACHE [l 8.97 0. 84 11.82 1. 18 19.0 £1.05 23.71 £1.58 59.125 <0.01"
SOFA 6.48 £0.33 7.57 £0. 56 9.93 £0.43 12.61 £0. 82 46. 66 <0.01"

ety K3 s Kruskal-Wallis #5536

2.2 PREMERITA suPAR, PCT, CRP 5tribik

SIRS 21, WRFFAELL . ™ H e 75 A 20 I e 7
PRTELH . FEREEN IR 112 suPAR (ng/mL) 43514
(8.25+0.79), (11.45=1.12), (12.99 =1.28),

;¢ one-way ANOVA

(15.75+1.23), (4.65+0.30), SIRS 2 X e BH4E
F 4 suPAR JK V- B S 5 Tl BEXT R AL (P <
0.01), JElTy#E, suPAP /Kl , P <0.05;
JUE MR S MR R (P =0.285) suPAR
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8.42), (9.67+3.56), (29.19 £10.78) ng/mL,
FHRBERE 2L . ™ e 7 A 2 B ik B PR AR T AL %) PCT
{4 F SIRS 41 (P <0.01), HeaE MR 4l
PCT /5 T/ E Mk #EAELL (P =0.042), ka2
Sy S ERREEEA (P =0.596) Mtk Al

(P=0.136) [ PCT 2R G243 L, $#&~ PCT
BE 5 e A e 17 7™ B K

SIRS 4, WREFAELL. ™ MBI A1 A e s AR
LA AINYE CRP (mg/L) 435124 (56.86 +13.81) |
(99.72 £21.25) . (79.85 £11.66) .  (99.87 =
15.61), HZER TG IF¥E XL (P=0.11), &R
CRP 7KF-AER e bt 2 T, {HAS BB B e 7445 1) ™
AR, W2,

+R2 K4 suPAR, PCT J% CRP JKF (% +s)
Table 2 The levels of plasma suPAR, PCT and CRP of each group (x £s)

pagitcEsl SIRS 41

e REAE 2

J R REAE 2 IR AR Fe 4

e
i (n=15) (n=29) (n=27) (n=27) (n=28) P P
suPAR (ng/mL) 4.65£0.30 8.25 0. 79 11.45 £ 1. 12° 1299 £1.28%  15.75x1.23*  61.422  <0.0l
PCT (ng/mL) 1.10 £0. 78 17.66 +8.42* 9.67 £3.56" 29.19 +10. 78 38. 054 <0.01
CRP (mg/l) 56.86 £13. 81 99.72 £21.25 79.85 £11. 66 99.87 £15.61 6. 036 0.11

. AEE ) suPAR, PCT, CRP H#efdi F Kruskal-Wallis #5586, 20 [0 9 % L 455{di Mann-Whitney U #:56; 5 SIRS [ ,*P <0.01; 5
MR b, P2 = —0.531, P=0.033; S5MedRELLE:, 2= -=3.376, P<0.01; 5/ IEAE L, %2= -0.237, P=0.042

2.3 suPAR SIS RHMNME

2.3.1 suPAR, PCT il CRP [X4} SIRS Flfife 2 4 i
M suPAR 7EIX 53 SIRS FlK #50E I 1 i 26T
A& 0.817 (P < 0.01, 95% CI: 0.714 ~
0.921), 4 suPAR{H_}9.52 ng/mL I}, ZEH8%L
K (YI=0.674), Ui} suPAR #E5 SIRS Fljifk 27
FE R BN 71.93% , RS REE N 95.46% . PCT
TEIX 53 SIRS i 3 AE A9 6 T FLUZ: 0.892 (P <
0.01, 95% CI; 0.822 ~0.961), 4 PCT Jy 0. 675
ng/mL [, 29548 K (YT =0.663), M
PCT B3] SIRS Ffif e T 1) R L Ky 75. 4% , F5 5%
&4 90.9% , CRP 7EIX 4 SIRS Ik # i i £8 T
A1 0.681 (P =0.013, 95% CI. 0.541 ~
0.822), 4 CRP 3y 38.85 mg/L I}, ZPBI8%0HR K
(YI=0.38), it CRP ##5| SIRS FIKBEAE (1 R
JEHRT8.9% , FERERN59.1% . WE1,

2.3.2 suPAR Bt4 PCT 7E[X 43 SIRS Fil Jie 25 Ji it
I A AR Logistic [81 )9 73 41, #% suPAR {H .
PCT 43 5% X1, X2, f A fEh P =

1/0 e (23,219 + 0. 248X1 +1.208X2) (£ 3).,
suPAR 45 PCT P4, X 43 MR A1 SIRS Ay il 2k
T AR 0.927 (P <0.01, 95% CI: 0.870 ~
0.985), & F A5 suPAR (AUC =0.817) #I
PCT (AUC =0.892), KA PHEHREC A48 b5 HEHH
PETHE, P T IALRE. L 2,
2.4 suPAR E5&IGKIEHREIMERIES

Il 3% suPAR 540 TR &R GLAREY) PCT 2 I1EAH G,
555 ™ 8RR VT O3 R 48 40 APACHE 11 3 43
SOFA PEAF S IEAISG; 5 4 F IAR &9 a0 N 2 1R
REFRE (ALT), RAAMRA KKl
(AST) | EJHZLZER (TBIL) RIEAMG, {H5 5
B RIRER A bR i AR (Alb) TCH] W AR G
HEORemfs bR R A (BUN) SIEAHE, H
S WLE (Ser) . WAENEFEFRZ (Cer) JoHI R
A PE, I 2% suPAR 5 PLT & 43 40 ¢, I 3K
suPAR 575 CRP, HAIMITEL (WBC) . i,
N K B BRI 44 K5 (NT-ProBNP ) JoH 5 AH ¢
P, WLk 4,

%3 suPAR, PCT [ Logistic [l HBIRIDIA 45 2R

Table 3 Logistic regression analysis of suPAR and PCT
95% CI
& biAs b EES Ttk iR Wald i P OR
bR EEEER 4 brifEizR a E H TR R
suPAR 0.284 0.124 5.241 1 0. 022 1.328 1. 042 1. 694
PCT 1.208 0.612 3.898 1 0. 048 3.347 1. 009 11. 104
HE -3.219 1.227 6. 880 1 0. 009 0. 040
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B 1 suPAR, PCT, CRP FF SIRS FIk#EAE %5 ROC 1k
Fig1 Receiver operating characteristics of suPAR, PCT and CRP in
distinguishing sepsis from SIRS
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Fig 2 Receiver operating characteristics of suPAR, PCT and suPAR

combined with PCT in distinguishing sepsis from SIRS

F4  suPAR 5% RIE bR AR AL BT
Table 4 Correlation analysis of suPAR and other variables

EG XA PH s MXCHEREC P
PCT 0.326  <0.01|| Ser 0.104  0.277
APACHE 1134} 0.492  <0.01|| Cer -0.089  0.351
SOFA 143 0.386  <0.01|| PLT -0.257  0.006
ALT 0.219  0.02 || CRP 0.189  0.094
AST 0.411  <0.01|| WBC 0.06  0.527
TBIL 0.303  0.01 || 4 0.011  0.908
Alb -0.038  0.689 || NT-proBNP 0.125  0.302
BUN 0.311  0.001

3 g

H SCC HkFIESE P SLHtE IR, WRFFHIE B4 BE s
FEHRM 37% TR T 30.8% 7, A M REAT 19 5
LR IR, (HRHAEBRAW T, B
TR Z NIETFIERIE™ . AR B, MM
E e RE PR AR TE Y KO AR IR 4 B (54.41
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REAEAFST IR, PCT 761 ILAE 88 iR 5 i
—ERIME, e R PCT 40 A M TEAE 1912
Wids i h L AR BESY BoR, METEAE B suPAR
PCT /KL SIRS 3 B B FH i, £ ROC T AE £k
A3HF, suPAR il 9.52 ng/mL B}, [X 4% SISR Fljif
FRREN R E 71.93% , H5F Ky 95.46%. ; PCT
4 0.675 ng/mL B, #5] SIRS 1 i 5 E 1Y 2 B
H75.4% , Fp5FE N 90.9% . PCT fil suPAR 7E X
4y SIRS F i B 5 Hh i i 48 1 1 AL 7E 0.8 DL I,
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PRIR XA B 7T T 4 5 e 8 35 11 L S AR 1
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TEDX 3 20 T R e 6] o = 45 S M 56, X5 Miller
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SR AR 20 T R i LA T, A R e

YRR TR 2 BRI, 4 B 0 SR AN i ]
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TP 2 B e I,y T 25 55 400 M DR 1% ) 38 T i
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TR HIT R, H AT I Sk RE
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WAL R B 2 REHR R TG, 54
7T —2 fiﬁ#ﬁﬁ%%* I RELZE 2] 1 ¢
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A, EE IR LI suPAR 5 i HLEF K A= AL
BFEBR R 2 RI A M, Al B RO AR i 3
VIR FE R BAT IR CRRT 1477, PRI 45 A4 1fi.
JULEEF B2 PN A= LI B 2R A il 25512 s e £ 5 S B 1)
yJ HE o

Zi AR, Il suPAR 7F M T BOE T B
., HE5WIE™EEIEMRK, suPAR HA X5 SIRS
FIRTEAE WA (6, o] 5 0000 ™ B e 25 AR
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