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F452 J5 (PCT) TEMR S22 W h M (. sk U8 2014 4E 1 A E 2018 4E 12 Atz Trh A K IFER 412
BHRZI2 W& a2 24 h WZEDA 1 I IR BHPE R RIPERL, Ui B K RSO T B F A B s
TE43 (SOFA), 22 IR FEIEFE T KBTS (MEDS). Logistic 24 B HREARATE4 (LODS )., 2P AR FR 2 18 P {dt p
RBCIESr T (APACHE 1), FRBEAN ) & 24 P (o 20 P e 5 22 (6], LA K 20 d 5% 60 d AN 8 Z [ 448 bR i
P53 SR TR AR I ZRE (ROC) 43 W A= s s %o o — 40 1 SR g T 0l 48 1 S SRS e 18, A B LR 15
TEIEVEOr S AEPIRR S X Il 2 3 28 d AN 60 d FET- I TN E. Z5R 78 540 {9 5 — 41 B B L i S0 37t /%
Yufili 5 J A TR, 422 BAVE B (GPB) I 256 1] (47.4% ), F 22 [FIPETE (GNB ) J& Yt 284 f4i] (52.6% ) ; 28 d JALH N
29.4% (159/540), 60 d i 5E2% K 36.3% (196/540), PCT 7F GNB J& YL 48 i 3 W] 4 25 T GPB /& 3% [ pe/L
1.99(0.32, 13.19) £ 0.45(0.13, 3.53), P<<0.01 ], JCit/& 28 d FET- LS 60 d FET- U , &M EIE PEA FIAE
Yibr W TN AT B . ROC BhZRHT R - D PCT X BA— 4T B L 7 R ULl 48 B 18 W 114 o AR A I 11
4 0.48 ug/L,ROC £k FIHEIFL(AUC)H 0.739 (95% nI{F X [H] (95%CI) A 0.686 ~ 0.793 J; 4 PCT>4.49 ug/L B,
LW GNB R A7 S BE 0] 3k 81.8% , AVETINAE (PPV) N 75.0% ; 24 PCT>10.16 pg/L B}, i2 W1 GNB JE& YLt 4s
SEREETT K 91.2%, @ FEFUMIAG 4 B3 28 d 160 d FiJ5 5 1i, SOFA PF43 AUC e K (28 d: 0.818(95%CI
0.768 ~ 0.867), 60 d : 0.800(95%CI }j 0.751 ~ 0.849) ) ; >4 SOFA 143 >8.5 43I, T I 1ff. i /e e ik ¢ K 3 28 d
F160 d FET HARE S5 5335 90.5% K 91.6% . PCT TR ML /e Gu i 48 FE 5 28 d H160 d FET-[Y AUC 437114 0.637
(95%CI 4 0.575 ~ 0.700) & 0.628 (95%CI K 0.569 ~ 0.688) ; 4 PCT>8.15 pg/L I}, T 2 & 28 d JET- 45
FEik 80.2% , BAYEFUE (NPV) g 75.1% 5 24 PCT >7.46 ug/L I}, T #2360 d FET- (4% 515 80.2% , NPV 2l
68.7%. 5 PCT 785 Wr Il 3 B it 5 £ 25 9 T TRy T 48 ] g, (E 7R DAk 7 10 B I A 0 O T, 8 J e 3
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[Abstract] Objective To compare the early and late predictive value of several critical illness scores
(CISs) and biomarkers in patients with bloodstream infection (BSI)-associated pneumonia, and to identify the value
of procalcitonin (PCT) in etiological diagnosis. Methods Patients with at least one positive blood culture within
24 hours admission to department of emergency of China-Japan Friendship Hospital from January 2014 to December
2018 and with final diagnosis of pneumonia were enrolled. Sequential organ failure assessment (SOFA), mortality in
emergency department sepsis (MEDS), Logistic organ dysfunction system (LODS), and acute physiology and chronic
health evaluation I (APACHE II) scores were calculated based on the first parameters on the day of admission.
Differences of various indicators among different Gram-stained bacterial infections and among patients with different
prognosis at 28-day or 60-day were compared. Receiver operating characteristic (ROC) curve was used to analyze the
value of biomarkers in differential diagnosis of pneumonia caused by single bacterial infection, and the predictive value
of several CISs and biomarkers on 28-day and 60-day death of patients with pneumonia. Results Among 540 patients
with pneumonia caused by single bacterial infection, 256 (47.4%) patients with Gram-positive bacteria (GPB) infection
and 284 (52.6%) with Gram-negative bacteria (GNB) infection. The 28-day mortality was 29.4% (159/540) and the
60-day mortality was 36.3% (196/540). PCT level was significantly higher in patients with GNB infection than that in
GPB infected patients [ug/L: 1.99 (0.32, 13.19) vs. 0.45 (0.13, 3.53), P < 0.01]. There were significant differences of CISs
and biomarkers between death group and survival group in predicting 28-day and 60-day mortality in BSI-associated
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pneumonia. ROC curve analysis showed that: (D the optimal cut-off value of PCT in the diagnosis of single bacterial
infection was 0.48 pg/L, with the area under ROC curve (AUC) was 0.739 [95% confidence interval (95%CI) was
0.686—0.793]. When PCT value was greater than 4.49 pg/L, the specificity of diagnostic of GNB infection could reach
81.8%, and the positive predictive value (PPV) was 75.0%. When PCT value was greater than 10.16 ug/L, the diagnostic
specificity could reach 91.2%. @ In the prediction of 28-day and 60-day mortality, the SOFA score showed highest
AUC [28-day: 0.818 (95%CI was 0.768-0.867), 60-day: 0.800 (95%CI was 0.751-0.849)]. SOFA score greater than
8.5 points could help to predict 28-day and 60-day mortality for pneumonia patients with specificity of 90.5% and
91.6%, respectively. AUC of PCT for predicting 28-day and 60-day mortality in patients with BSI associated with
pneumonia was 0.637 (95%CI was 0.575-0.700) and 0.628 (95%CI was 0.569-0.688), respectively. When PCT value
was greater than 8.15 pg/L, the specificity and negative predictive value (NPV) were 80.2% and 75.1% respectively, and
they could reach 80.2% and 68.7% when PCT value was greater than 7.46 pg/L.  Conclusion PCT is more reliable in
the identification of pathogen type in BSI-associated pneumonia, while CISs may be more advantageous in the assessment

of early and late prognosis.
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A VA P BAE, LA i 98 2B B2 TR T
JE VPGB HERS By
1 #ERS5HE
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M AYRLRE . P<0.05 AERA G5 L.
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2.1 BFUGRERE (2 1) « 78 624 i /s il 5
B WY 540 4], Hib GPB B 256 14
(47.4% ), GNB JE&4% 284 141 (52.6% ). GNB 41 PCT W .
T GPBZL(P<0.01), 1 WBC 1E 4[] 2 55 e 4t i
247 X . GNB 41 SOFA . MEDS . LODS /% APACHE I
PRI & F GPB 41(34 P<<0.01 ), IMLFERGL A 22
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F1 FEMEE=ZLEMENRBRMREERLTRRIGKERLR

.- 1% PERI 61 (%) (2, WBC [ X 10°/L, PLT [ X 10"/L, HCT Na' (mmol/L,  K' [ mmol/L,
- (F) B ot M(QL, Q) M0, Q) M0, Q)] (M(Q,Qu)] M, Q)] M(Q,0,))
GPB#l 256 142(55.5) 114(44.5) 70(51,80) 1047(7.25,1553) 201.0(121.5,270.0) 0.319(0.272,0362) 137(133,141) 4.1(3.7,4.6)
GNB4l 284 186(65.5) 98(34.5) 73(69,82) 10.09(6.56,14.10) 147.5( 82.5,219.5) 0.302(0.253,0.349) 139(135,144) 4.0(3.6,4.5)
Pl 0.017 0.037 0.193 0.000 0.038 0.006 0.326

A% BB SCr(umoVL,  TBil (pmol/L,  PCT (ugL,  SOFA (4, MEDS (4, LODS (4r, APACHEI (4, 28d3ET 60d3ET:
) ) M(Qy, Q) M(Qp, Qy)) M(Q, 0] M(Qu, 00)) M(Q,00)) M0, 00))  MQL, Q)] (H1(%)] (F(%))
GPB4l 256 68.9(459,108.5) 11.5(7.3,20.0) 045(0.13, 3.53) 3(2,7)  11( 8,13) 3(1,4)  15.0(10.0,20.0) 69(27.0) 87(34.0)
GNBZ 284 89.0(59.0,159.7) 12.6(7.7,21.9) 1.99(0.32,13.19) 5(3,8)  13(10,14)  4(1,6) 17.0(12.0,23.0) 90(31.7) 109(38.4)
Pl 0.000 0.378 0.000 0.001 0.002 0.000 0.009 0.228 0.289

7 GPB N 22 [HE T, GNB Y #E 22 BAPETE, WBC 4 40015, PLT i/ Miit4E, HCT i 4i i 2%, SCr g i ILEF, TBil y R

L13, PCT ARSI, SOFA R)7 Bt
kB AR RIS T
36.3% (196/540) ; GPB 41 5 GNB #H 7 28 d 1 60 d
AL I 25 R T g2 X

22 RIS ST-AM AR LR (F2~3)
— 4 IR I AR R, TCIR R 28 d SETC AL 2
60 d JET-4H, SOFA . MEDS. LODS . APACHE II -4
S PCT ., WBC HJ W] i TAEE 4 (1) P<0.05).

®2 BWEBREMKEE 284 FEA

SR THBEXIERILR (M (Q,, Qv))

A5 B  SOFA(43) LODS(4r)  APACHE I (43)
fAGdl 381 3(1, 5) 2(1,4) 14.0(10.0, 18.0)
T4 159 8(6,11) 6(4,7) 22.0(17.0,28.0)
P1E 0.000 0.000 0.000

205 5% (1)) MEDS(43)  PCT (pg/L) WBC ( X 10°/L)
fGeH 381 11( 8,13) 0.56(0.16, 4.76) 9.74(6.84,13.87)
FETZ2H 159 14(13,16) 2.99(0.63, 13.19) 12.49(7.26, 17.64)
P 0.000 0.000 0.005

1 SOFA ¥ B4 B #8143, LODS N Logistic 7 B S fiE A
15, APACHE 11 2 Sk A $l2a 518 P (g RGP T, MEDS i
AL MERRERET S ), PCT MBS R R, WBC N A 4IIET 4L

*3 BH—UHEBEMAESE 60d FiEAE

SR THABKXIERILE (M (Q,, Qv))

A5 BIEC(B])  SOFA(4y) LODS(43) APACHE II (4))
TEGE 344 3(1, 5) 2(0,4)  13.0(10.0,18.0)
BT 196 7(5,10) 6(3,7) 21.0(16.5,27.5)
P i 0.000 0.000 0.000

R () MEDS (43)  PCT (pg/L.) WBC ( X 10°/L)
4 344 11( 8,13) 0.55(0.16, 4.48) 9.73(6.90, 13.70)
FET-ZH 196 14(11,16) 2.94(0.47,12.75) 12.00(7.23, 16.98)
P1E 0.000 0.000 0.016

H : SOFA P BHAY 3 PE4, LODS i Logistic #% B IHEA
A4, APACHE 1T 2P AE I 548 YA RS 1T MEDS
LSRR FET G IS, PCT P45 25, WBC 2 4045
2.3 PCT XF B — 4 B I 7 J8% e Bl 9% 1912 W i (B
(153 4) : PCT 25012 W7 Mo — 20 R ML 3 2R e il 48
1 ROC <k R AL (AUC) 1 95% Al {5 X 6] (95%CI )
B 5. F WBC [ 0.739(0.686 ~ 0.793) H. 0.517(0.453 ~

BRI, MEDS A2 MERET A4, LODS 4 Logistic #% B UIfE AN 24, APACHE 1T 4

0.581) ). L JH PCT % 51112 B GNB J8& 4% 1) fie {3 4%
Wr {8 R 0.48 pe/L B, 85U Ol 83.2%, 58 5 B K
53.5% ., BH L 700 {5 (PPV) 2~ 65.0% , BF 4 T 0 1
(NPV) K 76.3% ; >4 PCT>4.49 no/L I}, 12 Wt GNB
JRYL R AT 3k 81.8%, PPV K 75.0% ; 24 PCT >
10.16 pg/L 15}, 12K GNB JERYL A REF EE ATk 91.2%

1.00
0.80
0.60
)
&
0.40
— PCT
— WBC
0.20 — %L
0 0.20 0.40 0.60 0.80 1.00
1 — e
1 PCT AFEFS R R, WBC 2 H 414k,

ROC & 328 TAERHIE M2
1 PCT F1 WBC 275 —4i T8 m FRGe & B ROC iR

%X 4 PCT ¥t GNB Btk Ais &

PCT feffik U FeR PPV NPV 2%
WHA (ug/L) (%) (%) (%) (%) AL
0.48 83.2 535 65.0 76.3 0.367
1.01 68.3 59.1 63.6 65.3 0.274
2.03 58.4 69.1 67.6 63.0 0.275
4.49 46.6 81.8 75.0 60.9 0.284
10.16 35.4 91.2 85.1 58.9 0.266

7E : PCT ARG, GNB A 2B, PPV R FHPETNE,
NPV Ay B TAE
2.4 fEHAEVEST FAE )R 7R W 6k PR — 20 A 11 9 SRR
it 48 H 28 d % 60 d TS 4 T Ak R (8] 25
#5~6):SOFA .MEDS . LODS . APACHE II #F45Fi ]
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T : SOFA NFE A E 54 PE), LODS N Logistic #¥ B HBEAR 44>, APACHE I A 2k Ak P S8 v (e R 940 1T
MEDS N 22 RAFAESE T XS PESY , PCT NS5, WBC g H A4, ROC 4k 321k TARBRE hk

2 SEEREPFA-RIA: Yy b Y Tl B — 41 o I kgL it 42 F 2 28 d (A) & 60 d (B) FET-HJ ROC HhZR

PR 2B I SR 48 EE K 28 d S 60 d BT AUC
H195%CI )T PCT, WBC (28 dFET-:0.818(0.768 ~
0.867).0.769(0.714 ~ 0.823), 0.786(0.735 ~ 0.838 ), 0.783
(0.734 ~0.833) It 0.637(0.575 ~0.700). 0.597 (0.528 ~
0.667),60 d #ET=:0.800(0.751 ~ 0.849).0.760(0.707 ~
0.813). 0.789(0.741 ~ 0.837). 0.788 (0.740 ~ 0.836)
F 0.628 (0.569 ~ 0.688).0.577 (0.512 ~ 0.642) ],
TR0 i R L i 4 S5 3 28 d S J5 1T, SOFA
PEMIY AUC ek, 34 0.818 5 SOFA P43 e FE# T
H 5.5 Syt BUREE N 80.6% , K5 N 76.2%, PPV
H 59.2%, NPV 4y 85.4% ; 24 SOFA V143 >8.5 /i,
5 5 AT 3K 90.5%. PCT 19 AUC K 0.637 ; PCT fi%
FERUIBTE N 0.56 ne/L B, BURE hy 78.6% , FF 5%
1 50.0%, PPV } 39.1%, NPV } 83.7% ; 4 PCT>
8.15 pg/L I}, F5 52 FE 3k 80.2%, NPV 4 75.1%.

#& 5 SOFA iE4>F1 PCT X 5 — 20 & 1 i s

iz B 28 d LTI E

SOFA feff U  FERE PPV NPV %%
HME (7)) (%) (%) (%) (%) B
2.5 91.3 40.1 40.1 84.2 0.314
3.5 87.4 524 44.8 84.6 0.398
5.5 80.6 76.2 59.2 85.4 0.568
8.5 45.6 90.5 67.2 787 0.361
10.5 272 96.0 73.0 75.5 0.232
PCT ffFE#  HURE  ReH% PPV NPV A%
WEfE (ug/L) (%) (%) (%) (%) TaEL
0.56 78.6 50.0 39.1 83.7 0.286
1.01 68.9 55.6 38.9 80.6 0.245
2.03 59.2 65.1 41.1 78.9 0.243
8.15 35.9 80.2 43.7 75.1 0.161
10.16 31.1 81.7 41.8 74.0 0.128

1 SOFA NP BLER B T4y, PCT IS5, PPV N FHE:

TIINME , NPV Sy B FE

FE TV L IR GL T A 3 60 d TS 7 1H , SOFA
PEA3I AUC Fi K, 35 0.800 5 SOFA T4 e A48k hir 1
K 5.5 Grist BUBRIE N 73.6% 555 K 78.4%, PPV
A 66.7% , NPV 11 78.8% ; 4 SOFA ¥F-43>8.5 41,
FE 5 Al 3K 91.6%. PCT () AUC i 0.628 ; PCT %
FEFEWIE N 0.60 pg/L B, SHURE Ny 72.1%, 45 5 i
4 51.5%, PPV Jj 45.9%, NPV } 76.1% ; >4 PCT >
7.46 pg/L I, F5 F R A 80.2% , NPV N 68.7%.,

% 6 SOFA iE4F1 PCT X 28— 2 T 1fn 37 B St

i 2E 60 d FETHIBNNME

SOFA feff  HURE 455 PPV NPV EAE=S
HWE () (%) (%) (%) (%) EiE

2.5 89.1 423 48.5 79.1 0.134
35 84.5 55.1 535 79.3 0.396
55 73.6 78.4 66.7 78.8 0.520
8.5 41.1 91.6 75.0 72.0 0.327
10.5 24.0 96.9 81.1 68.7 0.209

PCT fAFr U FERE PPV NPV 4%
i (pg/L) (%) (%) (%) (%) eI

0.60 72.1 51.5 459 76.1 0.236
1.01 65.1 56.4 45.9 73.7 0.215
2.03 56.6 66.5 49.0 72.7 0.231
7.46 35.7 80.2 51.1 68.7 0.159
10.16 29.5 82.4 494 67.3 0.119

T : SOFA W7 BV E T PESr, PCT A5 ZE 5, PPV b PHE

T, NPV B BT (i
3 3 it

AT R, X T B — I I e il R R
GNB &G4 T3 PCT /KF-W] & i T GPB J&ZL 5 7 i
I 28 d 1 60 d FiJi5 5 10, 75 SAE 3 24 T
EW, Hod SOFA P40 58 HA R, il PCT AV H A
HH A B BT A

PCT J& ™ 5 21 b JE U AR B E 19 12 Wik 75 90
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WFFE 7, AN ] 8 24 Y o 200 T JB% g B AN [ 3 A Je e
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F2 GBI BT M) , B3] ] — B A7 (i ) AN
[Fi) 8 2% Y (0 4 TR ) PCT KT A2, 485 50 s
GNB &Y T 8 PCT KA 2 3 55 F GPB J&R e, %
JEJRH S GPB /DA RE DL K GNB B YL B R
NEEEA X2 ABIER, Y PCT>4.49 pg/L I,
2 GNB B RS B 1] 3k 81.8%, PPV i 75.0%);
2 PCT>10.16 pg/L B} R A 15 91.2% .

FEFAEVE/ O 2 T e R B ™ A
JE R PG BT . APACHE 11342 H R4 BRI
BRI AR T E R P43, 4 P ok T EE W
i s (ICU) fE T U Bk IEAR . a5 Ik g &
I, APACHE IT 343 T HhE i 4 f8 44 28 d SLT-HY
AUC M 0.720 ; Gursel #1 Demirtas “419\%?[@ % ALAH
Kl 4 BB 9T B, APACHE T ¥E43 150 1CU £
HHET R AUC 2 0.81, 5B AL, fEMcEE
JiE 3.0 78 X, SOFA PG HEAEAE J IEEEE (11 IR
LWibrE, BF55 B8, SOFA ¥E43Fiill ICU nJ % J&
YL FFET 1 AUC 2 074", Asai 50 %4t X 3k
FPERT 92 (CAP) I F AL A SE MR & (HCAP) /&
# 30 d WS HRFSE B, SOFA BE4MAY AUC 43550
0.769 Fl1 0.744 , WAL T ARG 455, Al fig S50 5
PR BEAT 56, ASHIFST H Shy B B — 40 4 I 37 R 1)
ili 9 £ o

PCT 1B M AN B AR B, DA R Z X T
PCT X} e #50E WU B A FT 5 4K, PCT Xl
RBFWBUS MR ZFFEE, Guo &R &
L, PCT il CAP £ %5 30 d JET- 1) AUC by 0.81,
T3 I 21 W 5E | 3L 6007 5] CAP & Y25
TN, PCT BN AAE ICU /9 CAP BE TS Y
AUC 3 0.83 "% 5 FAHF IS o ofi L R YL i 6 1
28 d & 60 d W5 B9 AUC, H R K % (& 5 PCT #6:)
I st A S R B A O

AT B R Z Ak - O ABFFE A [ E: g
OWFFE, BRI 4o fa i R 5 @ PCT Ry H 2
TR REAZ ) FBE R B ) 5 EOR HsF 1] [ B AN ] 25
SEFRE ST

25 b AHESE B, PCT 78 W i 37 2% Y il 48
K D DR TR AT R (ELZE VP SR R e 4
J 77 T S ERE P43 AT RE T HAR
FIZEMIE A RS R TR 26 pho

S25 3k
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