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[ Abstract ]
1 with chronic obstructive pulmonary disease ( COPD ) ,

Background There are many reports about relations of serum levels of CCL18, CC16 and ICAM-
however there are few reports about changes of CCL18, CC16 and
ICAM~-1 in exhaled breath condensate ( EBC) in patients with acute exacerbation of chronic obstructive pulmonary disease
(AECOPD ) . Objective To analyze the changes and relations to short—term prognosis of CCL18, CC16 and ICAM-1 in EBC
of patients with AKCOPD. Methods From June 2017 to June 2019, a total of 159 patients with COPD were selected from the
People’ s Hospital of Haikou, including 99 cases with AECOPD ( served as A group ) and 60 cases with stable COPD ( served
as B group ) , meanwhile a total of 60 healthy people admitted to this hospital for physical examination were selected as C group.
All of the 99 patients with AECOPD were divided into good prognosis subgroup ( n=24) and poor prognosis subgroup ( n=75)
according to short—term prognosis. Comparison of CCL18, CC16 and ICAM-1 in EBC was conducted among groups A, B and
C; clinical data was compared between good prognosis subgroup and poor prognosis subgroup, and influencing factors of short—
term prognosis in patients with AECOPD were analyzed by multivariate Logistic regression analysis; predictive value of CCL18,
CC16 and ICAM-1 in EBC in short—term prognosis of patients with AECOPD was evaluated by ROC curve. Results CCL18,
CC16 and ICAM-1 in EBC in A group were statistically significantly higher than those in groups B and C, meanwhile CCL18,
CC16 and ICAM-1 in EBC in B group were statistically significantly higher than those in C group ( P<0.05) .Proportion of
patients merged with 2 or more comorbidities, serum levels of CRP and PCT, CCL18, CC16 and ICAM-1 in EBC in poor
prognosis subgroup were statistically significantly higher than those in good prognosis subgroup ( P<0.05) ; there was no
statistically significant difference in male ratio, age, course of disease, BMI, smoking rate, drinking rate, using time of
hormone, duration of mechanical ventilation, incidence of consciousness disorder, WBC, NLR, PaCO,, Pa0O,, FEV,%
or FEV,/FVC between the two groups ( P>0.05) .Multivariate Logistic regression analysis results showed that, merged with
2 or more comorbidities [ OR=2.252, 95%CI ( 1.744, 3.760) ) , serum levels of CRP [ OR=2.210, 95%CI ( 1.737,
3.580) ] and PCT [ OR=2.049, 95%CI (1.687, 3.325) ], CCL18 [ OR=2.773, 95%CI (1.857, 4.336) ], CC16
[ OR=2.678, 95%CI (1.801, 3.985) ] and ICAM-1 [ OR=1.923, 95%CI (1.589, 3.012) ] in EBC were independent
influencing factors of short—term prognosis in patients with AECOPD ( P<0.05) .ROC curve analysis showed that, AUC,
sensibility and specificity of CCL18 in EBC in predicting short—term prognosis in patients with AECOPD was 0.856 [ 95%CI
(0.435, 0.902) ), 89.90% and 78.79%, respectively, those of CC16 in EBC were 0.820 (95%CI (0.401, 0.842) ],
82.83% and 70.71%, respectively, those of ICAM-1 in EBC were 0.705 (95%cCI (0.380, 0.758) ), 76.77% and
63.64%, respectively. Conclusion CCL18, CC16 and ICAM-1 in EBC significantly elevated in patients with COPD, and the
above three significantly increased in patients with AECOPD compared to those in patients with stable COPD; CCL18, CC16
and ICAM-1 in EBC are independent influencing factors of short—term prognosis in patients with AECOPD, and the above three
have some predictive value on the short—term prognosis.
[ Key words ]  Chronic obstructive pulmonary disease; Pulmonary activation regulated chemokine; Clara cell protein

16; Intercellular adhesion molecule—1; Exhaled breath condensate
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Table 1 Comparison of CCL18, CC16 and ICAM-1 in EBC among groups
A, BandC

215 1% CCL18 CC16 ICAM-1
A 99 1.85+0.30 0.35+0.11 0.56 +0.15
B4 60 1224023 023+007°  0.40+0.10"
CH 60 0.15£0.05"  0.08=0.02"  0.20+0.05"
Fi4 964.624 246.575 178.638
PIE <0.001 <0.001 <0.001
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Table 3 Multivariate Logistic regression analysis on influencing factors of

short—term prognosis in patients with AECOPD
Wald

AR B SE N P1E OR (95%CI )
Ty
”ﬁ%ﬁi 0.812 0250 10.550 <0.001 2.252 (1.744, 3.760)

CRP 0.722 0.243  8.828  0.002 2.210 ( 1.737, 3.580)
PCT 0.701 0.245 8.187 0.005 2.049 ( 1.687, 3.325)
CCL18 1.020 0.258 15.630 <0.001 2.773 ( 1.857, 4.336)
CC16 0.985 0.265 13.846 <0.001 2.678 ( 1.801, 3.985)
ICAM-1 0.654 0.271 5.824 0.010 1.923 (1.589, 3.012)
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Table 2 Comparison of clinical data between good prognosis subgroup and poor prognosis subgroup

R L N R SRS SCICODN ¢ I RGN
(%)) (x5, %) (xes, i) (x5, kem®) =24 (n(%) ) T i (x5, d) (x5, d) (n(%))
BRRGE4 75 45(600) 693472 85£29 21204105 45(600)  65(867) 40(533) 6.852.01 455132 14 (18.7)
WRARES 24 18(750) 720485 9.6+3.0 2135 1.06 22(91.7) 19(792) 10 (41.7) 732+251 500£125 8(333)
tOx7) 1.768" 1522 1.638 0.608 8335 0.796" 0.990° 0.937 1472 263"
Pl 0.184 0.131 0.105 0.545 0.004 0372 0320 0.351 0.144 0.133
@3 WBC (¥ 25, LR CRP (¥ +s, PCT (x5, PaCO,(¥zs, Pal,(rs,  FEV,% FEV/FVC  CCLI8 ~ CCI6 (vxs,  ICAM-1
x10°71,) (T +s) mg/l.) pel) mm Hg ) mm Hg ) (v2s5, %) (525, %) (7£s,pgl) pgl) (x5, pgl)
WRRIFTA 9012301 601£185 85302644 533101 6920£820 6625638  1.08:006 5030321  174:020  029£010  052£0.13
WRARTA  952:310 652+190 9232601 685+ 1.50 0935+852 6535652  L10£005  5132£320  220:0.12  055£015  0.68£0.15
t(x*) 1 0717 1.168 2517 2848 0,077 0.598 1476 1356 5.801 4893 2629
Pfa 0475 0.246 0.020 0.010 0.939 0.551 0.143 0.178 <0.001 <0.001 0.016
T BMI= R84, WBC= (4 T4k, NLR= MR 4HA S5k EL 40 LUAE , CRP=C B 11, PCT= P53 i, PaCO,= Bhfik il — S Abfi 53 1%
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Figure 1 ROC curve for CCL18, CC16, ICAM-1 in EBC in predicting
short—term prognosis in patients with AECOPD
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Table 4 Predictive value of CCL18, CC16 and ICAM~-1 in EBC on short—
term prognosis in patients with AECOPD

Tt AUC (95%CI) %ﬁﬁwﬁ i%ﬁf Pf"z*g

we/l) ( % )

CCL18 0.856 (0.435, 0.902) 1.90 89.90 78.79
CCl16  0.820 (0.401, 0.842) 0.37 82.83 70.71
ICAM-1 0.705 (0.380, 0.758) 0.58 76.77 63.64
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HHERS, 25 AR GREEIRE MIMRR RS AR, HW
oy R RAE, I REUGIRE G SOl ARE, PR
N B A A 3 i 0 BEAE K CRPL AL PCT
S R MR UYE i COPD 2 W FR T 3R VAl (1 2% 45
br, {H3&TF COPD "SR A= Bl | AR HIEMRK
#2100 BRgEEM, AECOPD B I CCLIS K Fis T
e ARE, COPD 2 ", (HHAbA: 1445 b Je 75 ik
AR B COPD i fis ™ AR B IR T it — 2D RS .

EBC J&2 T F PGB ST ALY . i s Je T i
PEbR AR W R T 57t DR G T B2 4 |
Jo], PTEE MR, FIERIRF A 2. CCLIS &
IR TIERE B MR . PoSaifl . ke 254 & &
S B T 20t XSk e PRk fE R 7, BES S T REL 41
B RAE IO 25 A\ W PERI B L ) L PN Ha
i LB URRSE ], COPD If: T BURFIG 5835 53 CCLIS /K
FRE TR, &3RI7 A HOKE TR, IESS T CCLIS =
¥k . CC16 B4 SRR L L £ B L
R AR Clara AHME AR, HA — & i e il
FORAEI, HZekKE 1] 2 4 PE R Tl s )
MR RS S RS E I, CC16 223k 7K T b 5 ) 2 e
W 38 25 5 I S8 TN PR A, H A R A e,



- 44 -

ICAM-1 J& B M 37 i e Bk S B S0, HARIKKF
A 57 98 1 DR SRS i TR v O e e Ak

P D g KB, ICAM=1 76 COPD . % 45 1k
COPD & H 3y v ) S8 ik o ARFREE R s,
A 4H2i8# EBC f CCL18, CC16, ICAM-1 /KT B,
C 4, B#Zi{# EBC 7' CCL18. CC16. ICAM-1 /K3
BT C4H, FU EBCH CCLIS, CCI6. ICAM-1 7K
BEMEAE—ERLE F U COPD KA. KB .

I 3§ CRP. PCT 7K ¥ )& EBC 1 CCL18, CC16,
TCAM-1 7K 575 3k MR AR LA e A R M s I 928
I, HAgtr s m A b e, B ™
Pimks " ARG RIE Bon, BUR AN R4
AIFERE = 2 AF PG e, 1 CRP. PCT /K-F
M EBC ' CCL18. CC16. ICAM-1 /K F & T i g B 4F
W, HALZHZE Logistic B EE R BN, &IFGE
B =24, I CRP. PCT /KF & EBC ' CCL18,
CC16. ICAM-1 /K3F /& AECOPD H 3 45 31 9 J i 2ih ST
MR ZE, M RE N AECOPD £ 5 & 4 T #4E N,
ZHAEA AR N, PUAGREE L, HEiS
B AECOPD JAYFMERE A, JIHE 22 1 . Hah, AHE
LR N, EBC H CCL18. CC16. ICAM-1 /K-
M AECOPD W5 A9 AUC 439124 0.856 (95%CI
(0.435, 0.902) J.0.820( 95%CI( 0.401, 0.842) ] . 0.705

(95%CI (0.380, 0.758) ), #] UL EBC "' CCLIS,
CC16. ICAM-1 /KF-XF AECOPD H 2% 45 A il )5 4 2 A
— 2 B AME

Zi I fr ik, COPD & # EBC ' CCL18. CCl16,
ICAM-1 AR THE, A & TR i)
& ; EBC " CCLI8, CC16, ICAM-1 /K3F-J& AECOPD
B IS A 2 R, X AECOPD 6 ¥ filje

HAE—ZWMANE; (HARTFRPAFEA TN, HAEXT
AECOPD & K HG MR AT 74y, A a s Bk

GEfuly . PREEARSE . IERK VTR R UE TR HE M R
WoE, Dhitt—uEsSeARir st 4516 .

YTk TG R HBHTLF OSSR
R F365 TTATR AT, HATRIBKE . L 54T,
%ﬁ XFEWHREEHNAGTR, TLEEERAT. BE

B, G R TS S X AT,
A FA H T,
B Xk
[1] HOLDEN V, SLACKD I, MCCURDYMT, etal. Diagnosis
and management of acute exacerbation of chronic obstructive pulmonary
disease [ digest | [J ] . Emerg Med Pract, 2017, 19 (10 Suppl) :

S1-2.

[2 ] JINJUVADIA C, JINJUVADIA R, MANDAPAKALA C, et al.Trends

in outcomes, financial burden, and mortality for acute exacerbation of

PJCCPVD May 2020, Vol.28 No.5 http: //www.syxnf.net

chronic obstructive pulmonary disease ( COPD) in the United States
from 2002 to 2010 [ J ] .COPD, 2017, 14 (1) : 72-79.DOI:
10.1080/15412555.2016.1199669.

[3] GHEBRE M A, PANG P H, DIVER S, et al.Biological exacerbation
clusters demonstrate asthma and chronic obstructive pulmonary disease
overlap with distinct mediator and microbiome profiles [ J | .J Allergy
Clin Immunol, 2018, 141 (6) : 2027-2036, e12.DOI: 10.1016/
j-jaci.2018.04.013.

[4] LOPEZ-SANCHEZ L. M, JURADO-GAMEZ B, FEU-COLLADO N,

[

et al.Exhaled breath condensate biomarkers for the early diagnosis of lung
cancer using proteomics [ J ] .Am J Physiol Lung Cell Mol Physiol,
2017, 313 (4) : L664-676.DOL: 10.1152/ajplung.00119.2017.

[ 5] MUNOZ-ESQUERRE M, ALIAGAS E, LOPEZ-SANCHEZ M, et al.

[

Vascular disease in COPD: systemic and pulmonary expression of
PARC ( pulmonary and activation-regulated chemokine ) [J] .
PLoS One, 2017, 12 (5) : e0177218.DOI: 10.1371/journal.
pone.0177218.

[6] DOUBKOVA M, KARPTSEK M, MAZOCH J, et al.Prognostic

[

significance of surfactant protein A, surfactant protein D, Clara

cell protein 16, S100 protein, trefoil factor 3, and prostatic
secretory protein 94 in idiopathic pulmonary fibrosis, sarcoidosis,
and chronic pulmonary obstructive disease [ J | .Sarcoidosis Vasc
Diffuse Lung Dis, 2016, 33 (3) : 224-234.

[7] SHUKLA S D, HANSBRO P M, WALTERS E H.Blocking
rhinoviral adhesion molecule (ICAM-1) : potential to prevent
COPD exacerbations [ J | .Int J Chron Obstruct Pulmon Dis, 2017,
12: 1413-1414.DOI: 10.2147/COPD.S138612.

[ 8] He e 2 e R 27 432 PV REL RV Il 3 27+ 41 . 1 PR ZE 1k
g iz i dEE L] . N RHRGR, 2002, 41 (9) @ 640~
646.DOI: 10.3760/j.issn:0578-1426.2002.09.037.

[9] YANG I A, BROWN J L, GEORGE J, et al.COPD-X Australian
and New Zealand guidelines for the diagnosis and management of
chronic obstructive pulmonary disease: 2017 update [ J ] .Med J
Aust, 2017, 207 (10) : 436-442.DOI: 10.5694/mjal7.00686.

[10] BARNES P J.Cellular and molecular mechanisms of chronic
obstructive pulmonary disease [ J |.Clin Chest Med, 2014, 35(1):
71-86.DO1: 10.1016/j.ccm.2013.10.004.

[11] BRAEM=, 285 SP-D. CCLIS. CC16 7EBHEBL FEVENs S

ﬁﬂiﬁﬁm?ﬁ *ﬂﬂﬁ(@‘&é@*ﬂ"]’%fkﬁﬂmfﬁﬁﬁ [J]. HREE,
2015, 44( 19 ): 2638-2640, 2643.DOI: 10.3969/j.issn.1671-8348.
2015.19.016.
CHEN Z R, QIN G.Change and clinical value of SP-D, CCL18
and CC16 in serum and in exhaled breath condensate in acute
exacerbation of COPD [ J | .Chongging Medicine, 2015, 44 (19 ) :
2638-2640, 2643.DOI: 10.3969/j.issn.1671-8348.2015.19.016.

[12]KIM M J, LEEH S, SOL IS, et al.Increased sputum levels of
Thymus and activation-regulated chemokine in children with asthma
not eosinophilic bronchitis [ J ] .Allergol Immunopathol ( Madr) ,
2017, 45 (3) : 220-226.DOI: 10.1016/j.aller.2016.12.004.



P o Jii B 1076505 2% 5. 20204F 5 H 215284855 510

BeRMIAE: hip: //www.syxnf.net .45

[13 ] 7MiFHE, BRI ZUHEBIRE BiPAP EAFIHLIATT COPD
11 B 0% 58 3837 4 e o i 7% PARC/CCLIS (5% (1] . v
I & WF 5%, 2018, 31 (8) : 1047-1050.DOI: 10.13429/j.cnki.
¢jer.2018.08.009.

SUN L Y, CHENG F.Effects of Doxapram combined with Bi
PAP non-invasive ventilator in the treatment of COPD with type
Il respiratory failure and on serum PARC/CCLI8 [ J ] .Chinese
Journal of Clinical Research, 2018, 31 (8) : 1047-1050.DOI:
10.13429/j.cnki.cjer.2018.08.009.

[ 14 ] HALATEK T, STANISLAWSKA M, SWIERCZ R, et al.Clara
cells protein, prolactin and transcription factors of protein NF-B
and c—Jun/AP-1 levels in rats inhaled to stainless steel welding dust
and its soluble form [ J ] .Int J Occup Med Environ Health, 2018,
31 (5) : 613-632.DOI: 10.13075/ijomeh.1896.01234.

(15 ] ARHR R, i, ok, 4. 2 VE0Fg a0 455 1E 4E 1
T Clara 21125 1 16 F238 S MR PEICFR [J] . A s

2 Wi 596 97 42 7, 2018, 32 (3) : 265-268.DOI: 10.13507/
j-issn.1674-3474.2018.03.017.
LINJ L, FU X, ZENG SY, et al.Relationship between serum
Clara cell protein 16 and lung compliance in patients with acute
respiratory distress syndrome [ J ] .Journal of Chinese Practical
Diagnosis and Therapy, 2018, 32 (3) : 265-268.DOI:
10.13507/j.issn.1674-3474.2018.03.017.

[16 ] SHUKLA S D, MAHMOOD M Q, WESTON S, et al.The main
thinovirus respiratory tract adhesion site (ICAM-1) is upregulated
in smokers and patients with chronic airflow limitation (CAL) [J] .

Respir Res, 2017, 18 (1) : 6.DOI: 10.1186/512931-016-0483-8.

L17 ] Ay Jtef « SR d, 220, 5KE, 4% VEGF. ICAM-1. IL-13
Ko IL-17 AR BT | S0 Wi B A8 BELI & -0 g (6236 g 2
BRI IR 2% &, 2017, 22 (9) = 1563-1566.
DOI: 10.3969/j.issn.1009-6663.2017.09.003.
GULIXIAN*MAHEMUTI, LI X, ZHANG H, et al.Expression and
significance of VEGF, ICAM-1, IL-13 and IL-17 in patients with
COPD, bronchial asthma and COPD complicated with asthma [ J ] .
Journal of Clinical Pulmonary Medicine, 2017, 22 (9) : 1563-
1566.DOI: 10.3969/j.issn.1009-6663.2017.09.003.

(18] BRPUis, WoCH, M2, S5 . BRI IN0R X1 1k B ZE P

PO S 0 A A e T fiE I CCLIS, CCl6, 1L-8 A1l
SICAM-1 By [ 1] . vh RSz 4, 2017, 23 (10) -
171-177.DO1:  10.13422/j.cnki.syfjx.2017100171.

CHEN S Q, XIE WY, SHANG L Z, et al.Effect and mechanism
of modified erchentang on immune function, CCL18, CC16,
IL-8 and sICAM-1 in patients at acute exacerbation stage of
COPD [ J ] .Chinese Journal of Experimental Traditional Medical
Formulae, 2017, 23 (10) : 171-177.DOL: 10.13422/j.cnki.
syfjx.2017100171.

[19] 222, EHFE MR TE LI 2 e i 8 40 2 A T 1 it
RS (1] . paepr e, 2019, 54 (1) @ 42-46.
ANY, WANG Y L.Establishment of short—term prognostic rules for
patients with acute exacerbation of chronic obstructive pulmonary
disease [ J | .Chinese Journal of Nursing, 2019, 54 (1) : 42-46.

CHhs H9T: 2019-12-02; ETH: 2020-02-20)
(AR SChif . 2 Bs )

(13226 39 31)

[7] MARCHINI A K, MOSIMANN P J, GUICHARD J P, et al.
Anterior inferior cerebellar artery aneurysms mimicking vestibular
schwannomas [ J ] .J Neuroimaging, 2014, 24 (4) : 404-406.
DOI: 10.1111/j.1552-6569.2012.00752.x.

[8] TRUNGU S, BRUZZANITI P, FORCATO S, et al.Completely
thrombosed distal middle cerebral artery aneurysm mimicking a
cavernous angioma: case report and review of the literature [J ] .
World Neurosurgery, 2017, 103: 955.e1-955.e4.DOI: 10.1016/
j.wneu.2017.04.172.

(9] AR . Wish IR —pluz o tr [1] . ImRRZ G,
2011, 24 (z1) : 84.DOI: 10.3969/j.issn.1002-3429.2011.21.085.

[10] SONG S Y, KIM D W, PARK J T, et al.Delayed rebleeding
of cerebral aneurysm misdiagnosed as traumatic subarachnoid
hemorrhage [ J ].J Cerebrovasc Endovasc Neurosurg, 2016, 18(3):
253-257.DOI: 10.7461/jcen.2016.18.3.253.

(11 ] Z=mite, DR, B, 55 . 2280 CT i R Temin
Z AR Wb B R A [) ] E 2R ES, 2014,

17(15): 1804-1806.DOI: 10.3969/j.issn.1007-9572.2014.15.032.
LILY, ZHOU S K, GUAN Y M, et al.Applications of MSCTA

in diagnosis of multiple cerebral aneurysms [ J ] .Chinese General
Practice, 2014, 17 (15) : 1804-1806.DOT: 10.3969/
J.issn.1007-9572.2014.15.032.

(12 ] gkid . Sl iRie MR 1 it scikE g [ ] i
BISFAE, 2009, 9 (18) : 4407-4408.

[13] SUVATHA A, KANDI S M, BHAT D I, et al.Apolipoprotein E
polymorphism and the risk of aneurysmal subarachnoid hemorrhage
in a South Indian population [ J ] .Cell Mol Biol Lett, 2017, 22:
25.D01: 10.1186/s11658-017-0059-8.

(14 ] BT, Emens, A, 45 AURE N E SRS 0 5
#WXTmEﬂl—ﬂwﬁJﬂlE’J%ﬂr] (1] RS EBR A&,
2015, 18(7): 17-19.DOI: 10.3969/j.issn.1673-5110.2015.07.009.

[15] YANG B, GAO Y, YANG Y Y, et al.Application value of
selective photon shield in dual-energy computed tomography
angiography for diagnosis of intracranial aneurysms [J ] .J
Craniofac Surg, 2016, 27 (3) : e265-270.DOI: 10.1097/
SCS.0000000000002496.

(ki F: 2020-01-17; E[ol B 2020-04-14)
(AR R



