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W OE:. BH itk T & w8k K 2 4R (soluble triggering receptor expressed on myeloid -1, sTREM-1),
% 45 % & (procalcitonin, PCT) F= A %k B #& % & 39 ( human cartilage glycoprotein-39, YKL-40) *f = 2% #L A48 % PE Al
% (ventilator-associated pneumonia, VAP) & # ¢ & A & L. VAP BUS 09T M ML A VAP X A ¢y e B &, Fik &
20184 1 A ~2020 4 6 A £ 7T Bk & F % = E % ICU #H4T = B ALIB 4,5 & 2 VAP 69 120 4] %% 4 VAP 40, @
ANFH KL A VAP 89 120 4 B % A4k VAP 4, KEBE— KA HA#ANICU 1, 3, 547 K82k PCT, sTREM-1
Fo YKL-40 7K-F, Logistic = )2 54 VAP X A 45 S H &, ¥ 120 4] VAP & FAR4E 28 ey AH oA £ A4 (74
] ) Aegt=4a (364 ), MIE P4 % 3 49 PCT, sTREM-1 f= YKL-40 K-F, KA ROC w1 & B 3| & L #i15, 458
(D VAP 44=df VAP 4LA8ILER, B F F R KT, oKF . APACHE 15, B REM R A, MBS 8] |
FAEFEAFEEF YA %I FEL (=13.019, 11.793, 9.932, 8957, 20.057, 28.884, 3 P < 0.05) , LEHH £
F¥H %I FEL (P> 0.05) . @ VAP 2ifedk VAP 41 | R ik 3647 £ 7 R4t 5% L (£=0.928~1.315, ¥ P> 0.05) .
53 VAP 48485k, VAP 4149 3, 54= 7 X PCT, STREM-1 #= YKL-40 K-F 2 &H & (~=15.203~37.340, ¥ P < 0.001) .
(3 Logistic B2 547 k8. F#b= 60 %, wi#FFEEG < 30g/L, ©atEKF=78mmol/L, J &t EERFArE= 34,
B AEME R, LTI, WMBEA N =5 K, APACHE I1#F 4 = 15 &, PCT K-F &, sTREM-1 K+ 5,
YKL-40 K-F5t 353492 % £ VAP #) e B % (°=4.404~14.185, ¥ P < 0.05) . @A FAL 2% 1 £ PCT, sTREM-1
Fo YKL-40 K -F 2 F R it 3 &L (=1.191, 0.842 42 1.838, B P> 0.05) , 3, 547 RATHA A hiFFIHFEEH
BT AEM (1=13.342~26.950, ¥ P <0.001) . &3, 547 X PCT, sTREM-1, YKL-40 7K-FJ&4 M) 3 B A &4
B EAAE T, X VAP & TG M AR ZH LB ML (AUC: 0.879~0.945) . #5184 PCT, sTREM-1 #=
YKL-40 7K-F I %52 ICU "B AU 2, % 48 & VAP 69 e B 4, I AR 4730 8 B 7T 55 VAP & 4 64 UG it 47 B AF a9 TR,
H A E VAP B H 0 TUG A4
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Abstract: Objective To investigate the significance of serum soluble triggering on myeloid-1 (STREM-1), Procalcitonin (PCT)
and human cartilage glycoprotein 39(YKL-40)in patients with Ventilator-associated pneumonia (VAP) and the predictive value of
VAP prognosis and the risk factors of VAP. Methods 120 patients with VAP who were ventilated in the ICU of the Third
Hospital of Xingtai City, Hebei Province from January 2018 to June 2020 were selected as the VAP group, and 120 patients
without VAP during the same period were included as the non-VAP group. General data of the two groups and serum PCT of 1, 3,
5 and 7d in the ICU were collected.STREM-1 and YKL-40 levels, and Logistic regression was performed to analyze risk factors
for VAP.120 patients with VAP were divided into survival group (74 cases) and death group (36 cases) according to their survival
at 28 days. Serum PCT, sStreM-1 and YKL-40 levels of the two groups were measured, and their predictive value was determined

by ROC curve. Results (DCompared with the non-VAP group, there were statistically significant differences in serum albumin level,
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blood glucose level, APACHEII score, gastric content reflux, mechanical ventilation time and types of antibiotics used between the
two groups (¢’=13.019, 11.793, 9.932, 8.957, 20.057 and 28.884, all P < 0.05), while there were no statistically significant
differences in other data (P > 0.05). (2 There was no significant difference in serum indexes between VAP group and non-VAP
group on day 1 (=0.928~1.315, all P > 0.05), and compared with non-VAP group, PCT, sSTREM-1 and YKL-40 levels in VAP
group on day 3, 5 and 7 were significantly increased (#=15.203~37.340, all P < 0.001). 3 Logistic regression analysis showed that:
age =60 years old, serum albumin < 30g/L, blood glucose levels = 7.8mmol/L, broad spectrum antibiotics used = 3, gastric content
reflux tracheotomy, mechanical ventilation time = 5day, APACHE II score = 15, PCT, sTM-1 and increased YKL-40 level were
risk factors for VAP (y’=4.404~14.185, all P < 0.05). @ There were no significant differences in PCT, sSTREM-1 and YKL-40 levels
between survival group and death group on day 1 (#=1.191, 0.842 and 1.838, all P > 0.05), and the three serologic indexes of death
group on day 3, 5 and 7 were significantly higher than those of survival group (=13.342~26.950, all P < 0.001). & The combined
detection of PCT, sSTREM-1 and YKL-40 levels at 3, 5 and 7d showed good sensitivity and specificity, and had high diagnostic
value for the prognosis of VAP patients (AUC: 0.879~0.945). Conclusion Elevated serum PCT, sSTREM-1 and YKL-40 are risk
factors for VAP in ICU patients with ventilator ventilation. Dynamic clinical monitoring of above indexes can predict the prognosis
of VAP patients.

Keywords: intensive care unit; ventilator-associated pneumonia; soluble triggering receptor expressed on myeloid -1;

procalcitonin; human cartilage glycoprotein 39

I W2 AILAH & il 48 ( ventilator-associated pneu-
monia, VAP) 38 ABEHTAR & ARG, TESEFTHLA
AU 48h JEEAML . RBRAAE S 48h NI BLRY—
o firs K2 5 Je e kg U HAE WE P (intensive
care unit, ICU ) WEE Y T AN TAER, BT
W2 T 1) 1 8 DRI SRR, b P I B A ) g
R, TOPIEIE iR TN, B P R ICU
BH IR VAP BIFET AR 1~9 /%, VAP J2 3L
TR . B A BHENL . MRS 2 i R AR AR
HSHMEER, ReAREZFE T THCHR,
B H HTIE R XS VAP B i i — 20 Jmsik, B
HfRZN VAP &A= fa s I 254 B FIm R IEF T 174G |
THURATY, X s B s A B S 1T
T B 2R AN fh & AZ A& (soluble triggering receptor
expressed on myeloid -1, STREM-) J&&iA T LR
925 2 L T 17%) B 93 BR AR 1B 3 B TREM. 1 ]
B, BRI (procalcitonin, PCT) &
PR 25 B i ) — P AR 1 B BB B AR 1 39 (
human cartilage glycoprotein-39, YKL-40) j&—Fh43
WHEE AT, =B RE N A SRR AR
FER AR ROV B S 2 T, ATAESH VAP TS 1)
ARIFESR . ABFFEIAGI L7 PCT, sTREM-1
1 YKL-40 7 VAP & H Rk, K58 H X VAP
AU W BIMAE, X ICU B35 &4 VAP 1
fER R HATLRE 0T, BN VAP Bl IR TR
HNRITIRIES %
1 #R5AE
1.1 AR % % 2018 4E 1 H ~2020 4E 6 A1E
TG T4 = BB ICU i FIRFIR AL 240 1], HHfs
KM VAP 54, 43k VAP 41 (n=120) FI-E VAP
H (n=120) , PE— LMY VAP 4L # 28 KAy

ARG OLoY J A2 (84 1)) FngET-4H (36 f41])
PAFRUE: OWRYE CPPRALAECHERRIZW . Fip;
HAITHE R ) P RIAES VAP 12 Y @4 = 18 &,
QIR TR e ; @RI BER B AR HEBR
Prife: (OBZ5%; QEPERE; Gk ICU st &k
AP IR s PR R B & s OPLIKE
SR 35 K, @Ot g, O
AR 48~72h INFET - . JIrA AT HLAE < B
] A 1~16 K, FHAfE 536 £1.12 K, WABEE
WY MLVETEE A KO IMBEKSE- . APACHE 11 9F
7. HNEYIRE . EEAEVIIT . HUGE SR
I s R MR AR (P < 0.05).
DR 1. HATHWrER . BRI, RS
B, FIGRFNE I B] F A 22 R TG m L (P
> 0.05) . AW CHE IR E T BRI ZE 5
2t

1.2 B LRA  DIFEE LH750 B 4afE 4L,
H 7. 7600 %4 4= [ 8 4= b 53 #71L, PCT, sTREM-1
H1 YKL-40 ELISA i &4 FVAY, Fra$lE
J R e B S P A T

13 Fix A BREENMESL, 3, 57X
WS AE AR A I, 3 000r/min 5.0 10min B F 1, %
] ELISA ¥ # il PCT, sTREM-1 fl YKL-40, Lt
5 VAP 4L FN9E VAP 4 AT AAFIG 4117 PCT,
sTREM-1 Fll YKL-40 ik & &, X 22 5% F G2 it 2%
= XKy 45 bR #3E 4T Logistic [ 9 43 #r. 31 % PCT,
STREM-1 1 YKL-40 FAITHE FrAG il FIE-A 4G i) 4
TR RIS

1.4 it F o4 A SR H SPSS20.0 # ik
PG M. IPECFEER B e, R PIAE
AT REAS R R 7 K 3 He B 2 1B) 25 55 T HOR)
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KR « bruE2 (X xs) s, 48] ECR ROC MR HE AR bR TN E . LA P <0.05 H 2
BT ORI ¢ K08 SR IE S 2 2250 A1 ERHT SAGIEE L,
Logistic [T #85% VAP & AE MG 2 ; KA

=1 FHEBE—MREREER 7 (%) ]
2 VAP 4] (n=120) J: VAP 4L (n=120) 7 P

i (%) <60 28 (2333) 51 (4250)
9.982 0.002

=60 92 (76.67) 69 (57.50)

MEFEA (L) <30 58 (4833) 31 (25.83)
13.019 0.000

=30 62 (51.67) 89 (74.17)

1% ( mmol/L) <78 52(4333) 27 (2250)
11.793 0.001

=78 68 (56.67) 93 (77.50)

APACHE IT P4y (43) <15 23 (19.17) 45 (37.50)
9.932 0.002

=15 97 (80.83) 75 (62.50)

BRI 2 64 (5333) 41 (34.17)
8.957 0.003

& 56 (46.67) 79 (65.83)

RETI P 39 (32.50) 10 (8.33)
21.566 0.000

& 81 (67.50) 110 (91.67)

HUBE SR () <5 25 (20.83) 58 (4833)
20.057 0.000

=5 95 (79.17) 62 (51.67)

A R (Fi) <3 14 (11.67) 51 (4250)
28.884 0.000

=3 106 (88.33) 69 (5750 )

2 #HR 3f, Wi4H 1 K PCT, sTREM-1 fl YKL-40 /KF22 R

2.1 VAP 4 #= 4 VAP 41 2 7§ PCT, sTREM-1 #= TGt X (1=0.928~1.315, ¥J P> 0.05) , 3,
YKL-40 K- 3ik UL 2, VAP 41 PCT, sTREM-1 5, 7K VAP 4 =TIl 5 2448 bn Rk K B 2 5 T
I YKL-40 KPRk N 1, 3, 5 KixHiTe, Ik VAP 4, ZRAGIEE L (¥ P < 0.001) .
TE 5 KiKBIAE, 767 K TFFE; dF VAP 4001 3%

x2 VAP BF03E VAP A% PCT, sTREM-1#0 YKL-40 tb%F (x+s)

oyl B/l VAP 41 (n=120) Ik VAP 41 (n=120) ! P

PN PCT(ng/ml) 0.72£0.22 0.69+0.25 0.987 0.325
STREM-1(pg/ml) 7234+ 24.82 69.74 + 18.06 0.928 0.354
YKL-40(pg/ml) 20.26+447 2153+4.12 1315 0.190

3K PCT(ng/ml) 564141 0.74+0.28 37340 0.000
STREM-1(pg/ml) 125.89 +30.27 7258 +23.65 15.203 0.000
YKL-40(pg/ml) 4486+ 10.35 23174549 20.280 0.000

5K PCT(ng/ml) 7.16+1.95 0.84+0.32 35.035 0.000
STREM-1(pg/ml) 169.48 + 33.83 73.67 +26.07 24.574 0.000
YKL-40(pg/ml) 6837+ 16.15 24.56.+6.02 27.845 0.000

7K PCT(ng/ml) 434£1.07 0.70 £0.27 36.133 0.000
STREM-1(pg/ml) 121.39 +25.42 70.05 +17.39 18.260 0.000
YKL-40(pg/ml) 5543 £16.04 22.88+5.63 20975 0.000

22 % WF Logistic @254 L& 3. X &/E VAP M5 H H < 30g/L. IMAEKF-= 7.8mmol/L. #LAK
T2 E Logistic M43, 255 R 4FIR = 60 47 WA MHE] = 5 K. APACHE I1 3¥¥4r= 15 4. | it
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HEZMHFE= 3R, BNEY . JEYIIT.
ML PCT KFEFH . MG sTREM-1 /KT & Al I

1 YKL-4 /KT A4 VAP Ifa N, 25
WEGG#EY (P <005) .

=3 & RHZE Logistic @347

% B SE Ve P OR 95%CI
= 60 % 0.645 0.301 459 0.032 1.906 1.057~3.438
I3 & 1 < 30g/L 0.669 0322 4317 0.038 1.952 1.039~3.670
[#7KF-= 7.8mmol/L, 0.593 0.274 4.684 0.030 1.809 1.058~3.096
BB SN = 5 K 0426 0.203 4,404 0.036 1531 1.029~2.279
APACHE 11343 = 15min 0517 0.225 5.280 0.022 1.677 1.079~2.606
T R R = 3 0.398 0.161 6.111 0013 1.489 1.086~2.041
H N RO 0.369 0.174 4497 0.034 1446 1.028~2.034
ETF 0.693 0.184 14.185 0.000 2,000 1.394~2.868
PCT KV 0.783 0.298 6.904 0.009 2.188 1.220~3.924
STREM-1 /KT 0.686 0214 10.276 0.001 1.986 1.305~3.021
YKL-40 K FF 5 0.704 0.259 7388 0.007 2.022 1.217~3.359

23 R R R VAP & 4% o 75 PCT, sTREM-1 #=
YKL-40 /K- WLF 4, FET-AMAETR4 1 KR
i PCT, sTREM-1 Fll YKL-40 7K 2% % ¥ LG8 it

FE X (HP=>005), se-43, SA7 KA
PCT, STREM-1 fil YKL-40 7K 2 2 B F A5 41,
ERAGHFEX (¥ P <0.001) .

x4 FET-AINTFEEAME PCT, sTREM-1, YKL-40 7KFLLE (x+5)

fif i1 | FET-4 (n=36) FEIG4L (n=84) t p

1K PCT(ng/ml) 0.74 025 070027 1.191 0.235
STREM-1(pg/ml) 73.65+20.38 71.19 +24.67 0.842 0.401
YKL-40(pg/ml) 22.89+6.95 21.17+4.83 1.838 0.067

3K PCT(ng/ml) 7.96 + 1.68 433152 17.552 0.000
STREM-1(pg/ml) 145.08 + 23.84 102.66 + 25.39 13.342 0.000
YKL-40(pg/ml) 584741176 36.98+7.26 17.034 0.000

5K PCT(ng/ml) 1246+2.14 560+1.73 26.950 0.000
STREM-1(pg/ml) 224.93 +36.39 138.74 £ 28.12 20,530 0.000
YKL-40(pg/ml) 89.85+ 14.12 5538 +7.64 23520 0.000

7K PCT(ng/ml) 7.76 135 481+ 112 18423 0.000
STREM-1(pg/ml) 167.60 £ 29.37 104.23 20.62 19.344 0.000
YKL-40(pg/ml) 85.93+17.84 42.16+11.33 22.688 0.000

24 FRGRASENBAEE DL S, it ROC PRI _ERER AL A VI L) S 2 A,

PP 3, 5 F 7 REF MG PCT, sTREM-1 #l
YKL-40 7K X VAP (835 5 09 7 (8, DL =
TUAT P I PHAE S B R BH PR S5 5R R 3, 5
7RI A H I XA B i)z Wi (6 ( AUC
0.879~0.945) , HEA I U E Mg, H
HS RN 7 RIBEA ARSI (1) SRR R S B 34 B 3
F 3K, X VAP 5 EA KA BN E
3 i

VAP® & ICU &R WEH, T ICU &
ZIRIEEA . IFRZFPEEREN . I TIRER T,

FLA&& VAP &9 i = AUz o Pl G 85 ks S5 R s A
TR, W —F R W ik, XFF i VAP
R K E BA BRI IR E L.

PCT, STREM-1 Hl YKL-40 & =F 5 2k % 5%
RN B YIS HE bR, T 2R B B i 2 Wi
HAZR M. PCT & HUR RS WA ) —Ffml DL i
EHRIERNEHER, BSETrm2 L4 TH
Yy, sTREM-1 J& TREM-1 iy nl 5B =, 18
PR R A g A rh, FRAZANAR . PPk A
L WG A1 it 45 22 S e A M 3R 1T ) TREM-1 8% 3005
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JE i sSTREM-1 - 1 4 8 s A BILAAS £ i 80 A4
TR ARG, TRRNRYAS, ek R M,
YKL-40 J& T JLT Bl gE0 , &—Fh el rh s i
FOMEANAE . R Anp i i SRR AR 1, Rl
JUT JRAGPE RN R AN o BT e g i
F PRI E] YKL-40 /K58 T4, EAhZ T
R IR YKL-40 7K V-5 5 22 Tl i A OG5 0 15 %
PIASE P A RFEE U e R M e TP R
PCT, sTREM-1 Fll YKL-40 /K F-ThiEr, ABFoE4S
b

FH, ICU A FEVMGE S5, VAP 43, 5H1
7 K i} PCT, sTREM-1 Fll YKL-40 7K 3 ¥ & 3% &
FHE VAP 41, Logistic [P1IF /#1451t — R0,
PCT, sTREM-1 Fl YKL-40 7K -T2 % 4= VAP (1)
fai A%, HIFEHEHE RN PCT, sTREM-1 fil YKL-
40 2R AR 1, LS B TR R R T ML %
YORZAS . DL g5 R UL =T858 5 VAP B9 & 4 AF
TE—EMIFR, T8 VAP [N e dE R o i .

BB TR U AN EX & A48 AR T 20 BE EL A

fi ] Wi H AUC PR 95% Al {5 X [E] THURE (%) FESEE (%)
3K PCT(ng/ml) 0.669 0.035 0.601~0.737 66.67 50.00
STREM-1(pg/ml) 0.742 0.033 0.677~0.807 69.44 68.92
YKL-40(pg/ml) 0.674 0.035 0.605~0.742 71.78 51.35
iy Al 0.879 0.021 0.837~0.920 80.56 70.27
5K PCT(ng/ml) 0.723 0.033 0.658~0.788 75.00 5270
STREM-1(pg/ml) 0.784 0.030 0.725~0.843 7178 77.02
YKL-40(pg/ml) 0.709 0.033 0.645~0.774 55.55 79.73
ey oAl 0.945 0.013 0.919~0.972 88.89 81.08
7K PCT(ng/ml) 0.811 0.027 0.759~0.864 75.00 71.62
STREM-1(pg/ml) 0.723 0.033 0.658~0.788 72.22 5405
YKL-40(pg/ml) 0.715 0.033 0.650~0.780 75.00 74.32
el 0932 0.016 0.900~0.964 91.67 87.84

75 1 HRAE I KT 5 R M T AR P S OE A
Kbk, AT B PERIER N ZEAIE (SIRS) . K
Y. ZAVEUIRERARZEGAE (MODS) | WSIfLAE S
LRGeS G T 2 T U ke
R RS b, EE XA R E] PCT,
sTREM-1 il YKL-40 7K V- X} VAP i & 9 il J5
Wi E AT T 1P SRR BIAET- 413, SA 7K
PCT, STREM-1 il YKL-40 7K - i 2 25 T 775 40,
5 Lk I — B, IR AT LS B W PCT,
STREM-1 il YKL-40 AY/K-F, KA

STREM-1 AJ )3 2 5 H AR Fil 44 Toll 4 37 {4
(Toll like receptor, TLR) AHZSGAF T Hi MR SRBE I
T AN REZRE RN T4, BRRS 2
G IRR T (5 55 5507 DAP12 BIME, 51k
AR W 1, sSTREM-1 H A )L, HoAr s
T SHUAREYL R, RIS SR Al e FRE T 42 |
e 75 1L 6E 4 0 31 STREM-1 /K 7 i 25 725 U119 33
Gh, TN, (RKSFRY YKL-40 n] LLZEREDLIAR
PE-A, B KT YKL-40 23 SEWUA R IR 5.
HERASFE B 0 TO A (A PR, PRImgh A3, 5 fi17
K PCT, STREM-1, YKL-40 7K 4% BIEAT 064 4
M, 25 K B A I X VAP 5B 5 1 s B 5

EH AN (AUC: 0.879~0.945) , HrlL s K

(AUC=0.945) F17 K (AUC=0.932) &4 i
AUC, BBURREE FIRr ¢ B2 A%, Xt VAP AR BiUE B
AR A TN A -

Zi LRTR, 17 PCT, sTREM-1 1 YKL-40 7K
T ICU MM ALIE R A VAP B G  IA
R, G IRFEAT S W AT X VAP (5 1 IS 2R 1T
AR, XF VAP & G IRi2YT B —
R,

SE L
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