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i E BB KW EE kA (PLT) , AERGHEREGRIAL (PA/Fig) Fo Pk dm 6L A B A8 & g i
EBE G (NGAL) BEAHm e R F £ % R R SR B 7 2OHE P E. ik IR 20184 1 A ~ 2020 4 4 A
LERBRFEFEM B ER S ST 2 E LALLM RS (R 2ABEH) | 526 E2mk
ARAEMEBL (EZMEEM) 26 AAREMEES (ARM), AR AXAERLATEAAAZRLERM
e, BIAIZEER 52 4k B ARk (ATRE4R ) , LA K40 PLT, PA/Fig, NGAL #=l& K Mi3f &% (CPIS) # 4%, KA %K
# T AEwm & (ROC) & ROC F@# (AUC) ##F PLT, PA/Fig, NGAL % 5| R Fl % & @ 692k, &8 Pearson &
#7440 PLT, PA/Fig, NGAL 5 CPIS #FoA8% %, JFH2 R F /7 2 & 4 PLT, PA/Fig, NGAL, £ ROC 5 AUC %
# PLT, PA/Fig #= NGAL M Bk #g 2k dt, &R PLT: ¥ ZMWMEMA[ (116.59+24.61) x10/L] <¥ ZMmbia
[ (146.97+26.52) x10°/L] <A@ [ (170.50+22.89) x10°/L] < &2 [ (220.18+2539) x10°/L], PA/Fig: ¥ =
PR 40 (341+136) <¥ZHAMEL (568+120) <A B4 (797+1.21) <40 (9.88+1.05) . NGAL: A
Bea (129.87+4825pg/ml) <3 B4R (162.01+21.39pg/ml) < ¥ Z AP E 28 (302.49+50.88pg/ml) < ¥ ZrabkEa
(368.44 +54.67pg/ml ) , £FH %it 3 &L (F=160.502, P, < 0.001; F,=279.229, P, < 0.001; F,;=320.096, P, < 0.001 )O
PLT, PA/Fig ## NGAL %A1 ¥ 2 /A, FLZMME, AR AUCAYES; F2EUE, FLARAFAH AL

% PLT, PA/Fig, NGAL ¥ %5 CPIS #F 548 ; Az %% [PLT (153.97+20.47) x10°L, PA/Fig (6.18+1.06) ] mﬁ"fc
HBE[(93.65+22.38) x10°L, 3.00+£0.97], £FA%itF &L (=13.090, 11.565, 34 P < 0.05) ; PLT+PA/Fig
m A AUC H 0.862, & TE—Fm (0.808, 0.778) . £5i® PLT, PA/Fig A= NGAL = A T M £ K Fl % & B %7 &
JatE#RAE, F PLT, PA/Fig f= NGAL TN 7 27 & B AR & B ANAL, T A GRS RAE—EARE,
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Value of Combined Detection of PLT, PA/Fig and NGAL in the Blood of
Patients with Pneumonia in the Identification of Different Types of
Pathogenic Infections and the Evaluation of Therapeutic Effects

QIN Yun ( Department of Laboratory Medicine, Chongming Branch, Xinhua Hospital, School of Medicine,
Shanghai Jiaotong University, Shanghai 202150, China )

Abstract: Objective To explore the value of platelet (PLT), prealbu-min/fibrinogen (PA/Fig) and neutrophil gelatinase-
associated lipocalin (NGAL) combined detection in patients with pneumonia in the identification and efficacy evaluation of
different types of pathogenic infections. Methods From January 2018 to April 2020, 52 cases of pneumonia patients caused by
Gram-negative bacteria (Gram-negative bacteria group), 52 patients with pneumonia caused by Gram-positive bacteria (Gram-
positive bacteria group), and 52 patients with pneumonia caused by fungal infection (fungal group) were selected in Chongming
Branch of Xinhua Hospital, School of Medicine, Shanghai Jiaotong University. The results of blood culture or specimens of
physiologically sterile parts were positive, and 52 healthy persons (control group) were selected during the same period. The PLT,
PA/Fig, NGAL and clinical pulmonary infection score (CPIS) of each group were compared. The receiver operating characteristic
curve (ROC) and the area under the ROC (AUC) were used to analyze the efficacy of PLT, PA/Fig and NGAL in identifying
different pathogens. Pearson was used to analyze the correlation between PLT, PA/Fig, NGAL and CPIS scores in each group.
The PLT, PA/Fig and NGAL of patients with different curative effects were compared. ROC and AUC were used to analyze the
efficacy of PLT, PA/Fig and NGAL in predicting ineffectiveness. Results PLT: Gram-negative bacteria group
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[(116.59 +24.61) x 10’/L] < Gram-positive bacteria group [(146.97 + 26.52) x 10°/L] < fungi group [(170.50 + 22.89) x 10’/L]
< control group [(220.18 + 25.39) x 10°/L], PA/Fig: Gram-positive bacteria group (3.41 + 1.36) < Gram-negative bacteria group
(5.68 £ 1.20) < fungi group (7.97 £ 1.21) < control group (9.88 + 1.05). NGAL: fungus group (129.87 + 48.25 pg/ml) < control
group (162.01 +21.39 pg/ml) < Gram-negative bacteria group (302.49 + 50.88 pg/ml) < Gram-positive bacteria group
(368.44 + 54.67 pg/ml), the difference was statistically significant (/,=160.502, P, < 0.001; F,=279.229, P, < 0.001;
F;=320.096, P; < 0.001). The AUC values of PLT, PA/Fig and NGAL were higher in identifying Gram-positive bacteria, Gram-
negative bacteria and fungi. PLT, PA/Fig and NGAL in patients with Gram-positive bacteria, Gram-negative bacteria, and fungal
infections were all related to CPIS score. PLT [(153.97 +20.47) x 10°/L] and PA/Fig (6.18 + 1.06) of effective patients were
higher than those of invalid patients [(93.65 +22.38) x 10°/L, 3.00 + 0.97], and the difference was statistically significant
(=13.090,11.565, all P < 0.05). The AUC of PLT + PA/Fig was 0.862, which was higher than that of single prediction (0.808,
0.778). Conclusion PLT, PA/Fign and NGAL can be used for the identification of different pathogens of pneumonia and discase
evaluation, and PLT, PA/Fig and NGAL have high application value in predicting curative effect, and can provide certain basis for
clinical diagnosis and treatment.
Keywords: pneumonia; gram-negative bacteria; gram-positive bacteria; fungi; platelets; prealbu-min/fibrinogen;neutrophil
gelatinase-associated lipocalin
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] PR (n=52)  HCPMERAL (n=52) Bl (n=52) X4 (n=52) iy P
(%) 48321965 50.07 £10.24 49461873 48.85+9.12 0.334 0.801
LTI 27 (51.92) 24 (46.15) 29 (55.77) 26 (50.00)
& 25 (48.08) 28 (53.85) 23 (44.23) 26 (50.00) H0 !
PpAEEL (ke/m?) 24.16+2.15 24.07+1.96 24.10£2.05 24234224 0.590 0.981
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1, PASRHH A H 7 2100-110 4> A 82 ARG 5
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PN L 7 2555 FLE IR IEZS 50 A, LASS %K
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+ bRifE2E (Xx+s) #R; AHCPES BT R ] Pearson
AHOC ZR BB A5 12 W S 280 18 43 A ok
Z 3k # T AE 45 1L (receiver operating characteristic
curve, ROC) ik, #REHZ T (AUC) |
BAGXIE, BURE . RS cut-off 6, BEA T
520t Logistic — Tl IH4ME, i [T A 2 logit
(p) , B HAE RIS KR A o FoR NG 56
a=0.05,
2 R
2.1 w4 PLT, PA/Fig #= NGAL /K-Fros Wk 2,
%41 PLT, PA/Fig, NGAL Lb4g, 2R HA5%
B (HP<005). PLT: #2PAMR4 <&
FH A < B Al < XF R4 ; PA/Fig: 2% PHYETA
< BB < B 4] <X BR4L; NGAL: H
P2 <X HRZH < 2= MR A <5522 PR R A

PO¢H PLT, PA/Fig, NGAL 7KFEbEs

uH HEEPIREA (n=52) HE2AREA (n=52) HEH (n=52)  WHEA (n=52) F P
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PA/Fig 5.68+1.20° 341+136" 797 £121™ 9.88+1.05 279229 < 0.001
NGAL ( pg/ml) 302.49 + 50.88° 368.44 + 54.67" 129.87 £ 48.25™ 162012139 320096 < 0.001
TE: SXTHRLIMEE, ©=4.821~23.020, P < 0.05; S =PIHTEAIMN, "=7.354~19.250, P < 0.05; 5% 2 FHHEHRLAIMN, =21.224~27.266,

P < 0.05,
2.2 PLT, PA/Fig, NGAL % %] i £ R F J% R & %9
ROC W £, PLT, PA/Fig Il NGAL % 5 #5 > FH B |

MR . B AUC EIEE, WA 1, R 3.

NGAL PA/Fig PLT
100 100
8of 80
i 60l )
= [ =
& 40 & 40
20 20
0 I". ea bt o v b s o o b o a2 s s | o l"' 1 1 L 1 1 o ]
0 20 40 60 80 100 0 20 40 60 8 100 0 20 40 60 80 100
100- 554 100- FE5 % 100- FE5 i
NGAL PAIFig PLT
100 100
80 80
g0 =
2 #
= =
R = 40
20 20
o 1 1 1 1 1 1 o 1 L 1 1 1 1
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100

100- HE5

100- Hr5

100- F7 521

o ALEEAKUCH NGAL %0522 IR, PA/Fig Y519 22 FAPER, PLT Y51 2 [APER, NGAL S008I, PA/Fig %092

DIMER, PLT Sl 22 Bk
1

PLT, PA/Fig, NGAL ¥5Iffi#7R EHEEER ROC Bk



86 BLACHG IR B2 27 25

5536 4

FS5W 202149 A T Mod Lab Med, Vol. 36, No. 5, Sept. 2021

=3 PLT, PA/Fig, NGAL £5IBi#AEHEEHR ROC

% AUC 95%CI z P cut-off {f BUREE (%) HRE (%)

PLT PR 0.811 0.729 ~ 0.893 7437 < 0.001 < 12874 x 10°/L 69.23 84.62
A PR AL 0713 0614 ~ 0812 4238 <0001 (12875 ~ 158.02) x 10°/L 6154 73.08
HiF 0713 0614 ~ 0812 4238  <0.001 > 15802 x 10'/L, 73.08 6154

PA/Fig H2 Bt AL 0725 0628 ~082 4560 <0001 507 ~ 172 88.46 48.08
A AR 0.826 0.743 ~ 0.909 7671 < 0.001 < 5.06 86.54 73.08
HE 0725 0628 ~082 4560  <0.001 >77 48.08 88.46

NGAL &= [fti4l 0773 0681 ~ 0866 585  <0.001 216.08~285.57pg/ml 63.46 9038
Loyl il 0774 0.682 ~ 0.865 5868 < 0.001 > 285.5Tpg/ml 75.00 75.00
A 0773 0681 ~ 0866 585  <0.001 < 216.08pg/ml 9038 63.46

2.3 PLT, PA/Fig, NGAL 5 CPIS #F 4 #9 48 % &
SAF HZBAPERZH: PLT (7=-0.745, P < 0.001 ) ,
PA/Fig (=-0.609, P < 0.001) 5 Ilfi & fii 45 2% Y
¥ 43 (clinical pulmonary infection score,CPIS ) &
A, NGAL 5 CPIS W4 S IEAHE (1=0.871,
P < 0.001) ; # % FH P B 4l: PLT (=-0.865,
P < 0.001) , PA/Fig (r=-0.618, P < 0.001) 5
CPIS P43 £ A%, NGAL 5 CPIS $F43 5 IEAH &
(r=0.679, P < 0.001); FLFAZ: PLT (r=-0.597,
P < 0.001) , PA/Fig (r=-0.578, P < 0.001) ,
NGAL (7=-0.668, P < 0.001) 5 CPIS ¥ /3 14 &
FAHC

24 KRFJ7# %4 PLT, PA/Fig, NGAL b4 Uil
F 4, HREE PLT, PA/Fig /KFmE TRRUEE,
ZRWHEGIERE L (¥ P <0.05) 5 ARYFRUE
W NGAL [bi, ZRIgit#E L (P> 0.05) .
2.5 PLT, PA/Fig, NGAL @l /7 6 ROC LI
2, # 5. PLT +PA/Fig WIYT L) AUC 4 0.862,

T #—1Y PLT, PA/Fig.
R4 TEFrELEE PLT, PA/Fig, NGAL Lb# (x+s)

| %k (n=132)  FaL (n=24) t P

PLT( x10L)  15397+2047 93.65:2238 13.090 < 0.001

PA/Fig 618+106  300£097 11565 <0.001

NGAL (pg/ml)  266.58+5132 268.86+47.01 0203  0.840
60

1
0 20 40 60 80 100
100- 4557

& 2 PLT, PA/Fig, NGAL Hillfr %L ROC

&S ROC 4R
R H AUC 5% 24t P aoll i B (%) BRE%)
PLT 0.808 0.729 ~ 0.887 7.664 < 0.001 < 119.11 91.67 62.88
PA/Fig 0.778 0.672 ~ 0.884 5.156 < 0.001 <454 75.00 73.48
ey 0.862 0.775 ~ 0.949 8.188 < 0.001 > 15.13 83.33 81.82
3 itie %, TR ARG AN B e R A

i e foe i DL PO 2 — , I JE g

Mo os, A0, HE

JE Y 35 25 i B PLT /0,

e AT Bl R TS BT, A SCHRGE,
YL AT 5| PLT, PA/Fig, NGAL 7484k * AHigy
R PLT, PA/Fig, NGAL T ifi 48 A [5)995 J5 i
YN SIPROTAG TR BB, BT DRI AR (AR T
1 5 B I

SN PLT 2 1k 14 e, SCPR PLT i & X
N SRR T Bh A U 17 24 AR 4t U A
i, PLT fe P R I A BBy, HLACR I

PLT fAi {8 2 A, vIRUR . BRSO WU geRAs, mT
FH T4 BhA e e e, AR EdE R, 24
PERE . B BHPER | BRI R F 3 PLT #4FRAIL,
AR RGP g8, 5 R o —2. Al
T %i# 1415 T calpain-mediated Bel-xL i1k, 454
M/ _EAHR SZ AR, FRAEREFLEE R, FFRIE i/ Mk
LR ARBE AL, PHIFTRE LN, S Eui/ MRIET s
T L DA B i, HE A0 B RE Bl 4 T 1,3- B - ) SR AT
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P HBEREB AL, 454 1/ i PARs B
TLRs 5244, dEMis i/ Mg feRas M, t—24
SIMTEEN, 2L B PE R R YL R PLT PR §: 24 FH
PR N B AR RE, B
2L}y i 4 R 2 B (lipopolysaccharide, LPS) 4§ 5%
P38 32 Toll #£3Z 1A (toll-like receptor, TLR ) #{iG
PLT 2 540 - SPER, fif PLT WA, [H,
LPS {E AN B N2 2 1 E 285, Wl E %40,
VD PLT Azl s 22 B R A0 2 B B o S o
Bel-xL Ji 8l PLT 12, fa ot %, ROC il
A lbR, PLT Xl 5 AN [R5 i e 4 B R A48 51112
WA, MG AR B SR TE Y F st R

AR, ORI ST UESE PA/Fig 5 9 AH
BT KB, Wil e B E PA/Fig FEAIG, EL4NTA
JEYL AR v, $278 PA/Fig MR RTIH) 2 L
H—EWE. PA EIFNEFRRILN BB bRz —,
[, BT HA IR AL e, S R —Fh it &
PERF AR 1, ARAEAH S PR F 78 20k s AH S0 H e]
M PA FEAR U, Sk BN T BRI A 4 i X 7
HAFSIEEEMAEH, 51 &5 M55 FgEk sy,
T B AL 2R ST VRS etk S g, T R R 1
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KB, HCRATERE . % PHAE Rl R R I
NGAL Fb/K P, 5 EkiaE—sk. HEFK
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BEAN, 2 I PR R T 4% £ NGAL Ik T 4224 B
PER R, 4878 NGAL XF X /04522 9] . PR %

P EA—ENE, HRAE I RALE
CPIS VA BHE TR . AR MK IR,

A P S B AR TR, Xl 98 12 1B Ko 5 31

il BA B AN 2 ABFFR RO WoR,
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TG PEAN AR S 2 AW 5T BT PR R R,

PLT < 119.11 x 10°/L, PA/Fig =< 4.54, NGAL >

15.13pg/ml i 25 F0 7 2 8 by, HIBK & U AUC

fE70 0.862, & T H B, 4275 PLT, PA/Fig,

NGAL B A5 AT Ay fili 57 % Bt (1 o 2 2% {5

B BEETTANE . 1 NGAL AEA TR,

A RES HXAN [ S R | AR A OC
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