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(EZE] &« FHmsaeE T EEEA R (IL) -8 XH8 M ZEM: SR (COPD ) 2= iy Fm 4 (8 .
Fik QA 2015 4F 9 % 2016 4F 5 A AERBEVIZSCRETHEMIGTT S E N COPD 4% 112 ], AR4E
T IL-8 KR M IL-8 4 (=62 pg/mL ) FME IL-8 4 ( <62 pg/mL) , HH P EZ A ILE A ATS bR, 1
WHRPEREMA E (IgE) | IL-8, IL-6, MYEIRIEN T o (TNF-a) . #E LY LB K EFIT A< — Ak A L i)
REMG AT TR . BT 1 4R, CREBE ARV 2SS 1 U B0 rb E B S i o (1% Bt ) B Bt 7 30 1) vk i e vk 8. il v
TL-8 F145- A5 2 (7] () 2 [ R 4047 R Al Spearman AH2G404, F Cox [BIEZMT B4 Atk IR A G (RR)
H Kaplan-Meier MiZksr-#rbiiiy 12 4~ A A TC 2t 838 i 5 bl 2= S ARt (HR) o 4% &, LIL-8 4
BEINN 47 B 65 i, 1L-8 KF- [z (FIusr-fig, LPusr-fi%i) 1408 170.00 (111.00, 472.00) pg/mL
F122.40 (7.90, 34.45) pg/mL. (& IL-8 ZH A B 5548 S35 LU 5] TR IL-8 2H [51.06% (24/47 ) vs 10.77% (7/65) ,
P<0.01], COPD ¥l (CAT) PF4r T TL-8 41 (24.81+5.10 vs 19.38+4.27, P<<0.01) , FEfEZMENE
WAL TR IL-8 2 [1.5 (1.0, 2.5) vs 1.0 (0.0, 1.5) , P<0.01]. WAZSEY HKHIAT, & IL-8 LAH TR
A (FEF25%-75% ) . FEF25%-75% (GO HMEM E 47 . FHIES 75% FH it & (FEF75% ) .
FEF75% & T HE A 0 FE TR IL-8 2H [ (0.7340.55) L/min vs (1.261.15) L/min, (23.894+16.64) % vs
(3521426.88) %. (03240.19) L/minvs (0.57£0.53) L/min, (2532£1327) % vs (39.9742942) %, PJ<0.05].
LT IL-8 K5 — SRR R AR 5 HUHERY 20 e (DLCO%Pred ) S fAH%E (r=—0.402 1, P=0.0018) , H.
15 IL-8 41 DLCO%Pred X T IL-8 41 [ (51.524£26.41) % vs (72.98+18.70 ) %, P=0.029]. Béf[a] Z2F 5 1L-8 4
SR 0 XU i TR IL-8 4H, RR Sy 3.750 (95% CI: 1.200~11.716, P=0.029) ; {5 IL-8 ZHER%S 1 Yk &4 2
T LI A IL-8 ZHYE, HR N 3.066 (95% CI: 1.053~8.927, P=0.039) . #+# IW IL-8 K F-H4 5% COPD
SMEINEEA —E TN E, nIHes COPD 2 B G I BUA TR/ IV ETIRE . SRIBEIREZ BN EA C.
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Predicting value of serum chemokine interleukin 8 for acute exacerbation of chronic obstructive pulmonary disease

ZHANG Jing-xi", FAN Yun-xin, BAI Chong
Department of Respiratory and Critical Care Medicine, Changhai Hospital, Navy Medical University (Second Military Medical
University), Shanghai 200433, China

[Abstract] Objective To explore the predictive value of serum chemokine interleukin (IL)-8 for acute exacerbation of
chronic obstructive pulmonary disease (COPD). Methods A total of 112 COPD patients with acute exacerbation, who were
initially diagnosed or did not receive standardized treatment in our hospital from Sep. 2015 to May 2016, were included in
this study. According to serum level of IL-8, the patients were divided into high IL-8 group (=62 pg/mL) and low IL-8 group
(<62 pg/mL). The blood test results, serum levels of immunoglobulin E (IgE), IL-8, IL-6, tumor necrosis factor oo (TNF-a),
and superoxide dismutase (SOD), fractional exhaled nitric oxide (FeNO) and pulmonary function parameters were compared
between the two groups. The interval time between beginning of follow-up and the first moderate to severe acute exacerbation
and the times of acute exacerbation were recorded and compared between the two groups during one-year follow-up.

Univariate analysis between serum IL-8 and variables was performed by Spearman correlation analysis. Cox regression was
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used to analyze the relative risk (RR) of acute exacerbation of the COPD patients in the two groups. Kaplan-Meier curve was
used to analyze the proportion of the patients without acute exacerbation and hazard ratio (/ZR) during the follow-up in the two
groups. Results The median levels of IL-8 were 170.00 (111.00, 472.00) pg/mL and 22.40 (7.90, 34.45) pg/mL in the high
IL-8 group (n=47) and low IL-8 group (n=65), respectively. The proportion of allergic rhinitis cases and COPD assessment
test (CAT) score were significantly higher in the high IL-8 group than those in the low IL-8 group (51.06% [24/47] vs 10.77%
[7/65], P<<0.01; 24.81+5.10 vs 19.38 =4.27, P<<0.01). The acute exacerbation times were significantly more in the high IL-8
group than those in the low IL-8 group (1.5 [1.0, 2.5] vs 1.0 [0.0, 1.5], P<<0.01). Before inhaling bronchodilators, the high IL-8
group had significantly lower forced expiratory flow at 25%-75% of forced vital capacity (FEF25%-75%), FEF25%-75%
as percentage of predicted, forced expiratory flow at 75% of forced vital capacity (FEF75%) and FEF75% as percentage
of predicted versus the low IL-8 group ([0.73+0.55] L/min vs [1.26+1.15] L/min, [23.89416.64]% vs [35.21+26.88]%,
[0.3240.19] L/min vs [0.57£0.53] L/min, and [25.32+13.27]% vs [39.97 +29.42]%, all P<<0.05). The serum IL-8 level was
significantly negatively correlated with diffusion capacity for carbon monoxide as percentage of predicted (DLCO%Pred;
r=-—0.402 1, P=0.001 8), and the DLCO%Pred was significantly lower in the high IL-8 group than that in the low IL-8
group ([51.52+26.411% vs [72.98 +18.70]1%, P=0.029). The cumulative risk of acute exacerbation was significantly higher
in high IL-8 group than that in the low IL-8 group, with RR being 3.75 (95% confidence interval [CI] 1.200-11.716, P=0.029).
The median interval time to the first acute exacerbation was significantly shorter in the high IL-8 group than that in the low
IL-8 group (HR=3.066, 95% CI 1.053-8.927, P=0.039). Conclusion Serum IL-8 can be used as a predictive biomarker

for acute exacerbation of COPD patients, which may involve allergic constitution, small airway function deterioration, and

decreased diffuse capacity among these patients.
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ey R JUE S A T EE T RRE TG A A
J& COPD BHEAFMMAERZE, AMER
PEINE F 0 PE R A B Atk nE H &, R
5 FAEIG IR LI F i AE b & A B T 58
RPN 5 AN R | EEDE, IE it —2
SEEARARIRYT . T AR RLA YT 2 P A
M. A4 R (interleukin, IL) -8 J&
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FFA 1 B ZE M it 2 BRB13 ( global initiative
for chronic obstructive lung disease, GOLD ) 2015
SEHER IS BEIZ Wibn i, B A SRS 5K
JE 5 1 R IR SR (forced expiratory volume
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X ¥ GOLD 2015 65/, fFHBE TR ARG
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B s L BH ZE M R PEA L ( chronic
obstructive pulmonary disease assessment test,
CAT) Wir. BFEWIZHT 12 DH 2SR |
N5/
122 WEFEIN AR IS (pack-year ) S
7, B 5 bW 220 1 AR DL R ORI
TR
123 fighieted  FAIDIAEAL (FEREHE A H])
DE MDA . DU s 2 MUE AR, AR I
TELHFNR . Co b 1) S5 10 N S aod R g, ik
MM E SR . BRIRERFIE 3~5 Ik, ik
AR — U R #E AT o0 o I NS A4S
FEV,. FVC %,
1.2.4 A —% 4 (fractional exhaled nitric
oxide, FeNO) # il >k H%Ei#JE /KT FeNO il
JE RGN E . KDY H T A B E AS R RO 4B
Ze . WNMESRTORE, eI ZE B, kO IR AR N v
SR A Ty 4 IR 58 FE R 25 ( American
Thoracic Society, ATS ) /ERPHIFA2~2: ( European
Respiratory Society, ERS) HAEARIEYIEFT . I H
ISR il N A, T B D A
i, RS LLPFRR R AR, BOE R
VLN 50 mL/s, FEHIITESY 10's,  Fifi 5 e ORI
Hf .
1.2.5 il A e et R & AN frdy COPD
AR ] U S s RGRR K 0L 2 mL, 43 B
%, FH ELISA ¥ilif i IL-8. IL-6. JRI3RsEH
F o ( tumor necrosis factor &, TNF-a.) . fJZERE
I E (immunoglobulin E, IgE) /K, @Gk
I iy 7 HE E A P fL I ( superoxide dismutase,
SOD ) K-, J3 !l ¥ WEURH 1z 435 s A I 7] 465 156 1A
BIEATERAE . AT B0 A6 I 3 700 & v i v
IL-8. IL-6. TNF-a, IgE. SOD [¥IE% 2% {EH/1
<62 pg/mL. <5.9 pg/mL. <8.1 pg/mL. <165
U/mL } 129~216 U/mL.
12.6 COPD B4 44 K Wip AR E IAF 1M
1 IL-8 /KKt COPD 84543 A7 IL-8 (=62 pg/mL )
HFME TL-8 (<62 pg/mL) 4. H#FH COPD &tk
INEA IS, MY GOLD 2015 #H ik # A
SEMNAYT % : CAT W4r<<10 4y HEETE 12 AN
SUEIERECH 0 80 1 BB, ST T i
W CAT P-5r=10 23 HEETE 12 4 atEm

HERECH 0 8% 1 RIS, A TPUEFEIREE (1IE KK
G R B A BRA R, 18 ng; 1 ¥/d) +HE5
RS CIER KI5 B A RA R, 4.5 pg;
20/d) AGRTT s BELE 12 A W atinE kg =2
WL FEV<<50% FUMEMEE, 6T/ 4m
SRS (BRI B RA R, 160 ng/d.5 pg;
2 /) BPRFED ERE R (RE R = R EEA
H), 500 pg/50 ug; 2 /) +FHEFEIRER (TFRKHE
OV EEH A BR A E], 18 pgs 1 IR/A) W AJRYT o
IRITREEE 1 4F, & 2 DHBHTI1I2E sk,
W 2N E S . DURE S AR
RBEVIFE IR, CE MWD R RS 1 Rk A
rh R S Y (R] B TR S BE T 12 ST N Ak
TN AL

1.3 %it5 42 N GraphPad Prism 5.0 #{4
HATEAR T SRR AT R, x5 3R
7N, A FERCR I REAS I8 ¢ K AR IR
At sR AR A 8 R g, s
) F#on, AR HESRH Mann-Whitney FL AT
S AR XS ¢ R THECSOR LABIECRT H 43k
N, A AR o K. i IL-8 M Ass
[ R 2R SR ] Spearman AHG/0HT, JH Cox
M3 AT 2 COPD f 5 2Pk in = A A G G s 32
(related risk, RR) , F Kaplan-Meier HiZk53#T
K5 12 S H T2 EME COPD B I b L fi
H 2= RS [ (hazard ratio, HR) . &6 sKifE
(a) 9 0.05,

2 # R

2.1 fiEF IL-8 AA{K IL-8 44 COPD &% %
F—EFA LA AR IEGIA COPD B 112
B, AF# R 47~80 %, FHh (63.58+8.98)

% B 97 ] (86.61% ) . &t 15 H
(13.39% ) , WHHE 108 # (96.43% ) , K
WP s 1 ), & IL-8 4 47 ], Hh 5
PE 40 %, 2ok 7 B, hA IL-8 KFR 170.00
(111.00, 472.00) pg/mL; 1k IL-8 #1 65 i,

HaBdE 57 #). @tk 8 fl, {4 IL-8 K
5 22.40 (7.90, 34.45) pg/mL. & IL-8 4lit
S REHEN SR 51.06% (24/47) , &
TR IL-8 4 10.77% (7/65) , Wid ]2 5%
A% (=24.34, P<0.01) ; 7 IL-8
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H CAT P4y T% IL-8 4 H R A G
B (24.81£5.10 vs 19.384+4.27, t=3.11,
P<0.01) ; 1 IL-8 AHEEA: A& ke % Tk
IL-8 HHZESASIFE L [1.5 (1.0, 2.5) vs 1.0
(0.0, 1.5), t=2.77, P<<0.01]. M4 & FH M4

W, PR, WKE, FeNO, Ifii IgE. SOD,

TNF-a fl IL-6 /K, PRI gupaitg. hhign

JIOR 71 PO 7 v i ey O 1 0 e[ R
SHGEE L (P34>0.05) o W& 1,

®1 IiE

= IL-8 AAFNE IL-8 25 COPD &M ME R E 5 RIFMFLLE

Tab 1 Comparison of clinical characteristics of COPD patients with acute exacerbation

between high and low IL-8 groups

High IL-8 (=62 pg * mL ™)

Low IL-8 (<62 pg * mL ")

Characteristic N=47 N=65 Statistic P value
Age (year), x s 64.79+7.46 63.321+9.92 t=0.15 0.74
Male n (%) 40 (85.11) 57 (87.69) ¥'=0.16 >0.05
Smoking (pack-year), x = s 31.85+13.87 30.00+14.72 t=0.14 0.72
Allergic rhinitis 7 (%) 24 (51.06) 7 (10.77) Y=2434 <0.01
Times of acute exacerbation M (Q,, Q) 1.5(1.0,2.5) 1.0 (0.0, 1.5) t=2.77 <<0.01
FeNO (X 10", M (O, Ov) 31.00 (20.00, 42.00)" 26.00 (15.50, 46.50) Z=0.67 0.58
IgE z5/(U e mL ™), M (O, Oy) 28.30 (12.60, 113.00) 44.70 (15.50, 143.00) Z=2.06 0.07
SOD zz/(U e mL "), X+ 152.90+17.45 153.80+22.82 t=0.17 0.86
TNF-0 py/(pg * mL '), X+ 8.2443.42 7.33+3.09 1=0.55 0.58
IL-6 pp/(pg e mL "), x*s 4.87+3.65 4.03+3.42 t=0.55 0.51
CAT score x*ts 24.81%5.10 19.38+4.27 t=3.11 <<0.01
Neutrophil count (L™, X 10%), x+s 4.71+1.46 4.01+1.08 t=0.89 0.39
Neutrophil ratio x+s 0.700 64-0.060 1 0.711 5+0.033 2 t=0.34 0.74
Eosinophil count (L™, X 10%), x*s 0.25+0.24 0.25+0.23 t=0.01 0.98
Eosinophil ratio x +s 0.0283+0.014 6 0.0323£0.026 5 t=0.45 0.65

IL: Interleukin; COPD: Chronic obstructive pulmonary disease; FeNO: Fractional exhaled nitric oxide; IgE: Immunoglobulin E;

SOD: Superoxide dismutase; TNF-o: Tumor necrosis factor a; CAT: Chronic obstructive pulmonary disease assessment test;

M (Qq, Qu): Median (lower quartile, upper quartile)

2.2 fiF IL-8 5 COPD ZMin& & % i
. BAHREEZ 112 ] COPD &YEhnE
BHEWASCUEY KNG FEV/EVC
(55.47£15.43) %, WASZUEY KHAT . )5
o IL-8 ZHAIE IL-8 41 COPD ¥ FEV,/FVC,
FEV,. FEV, S HUMAM A3 (FEV,%Pred) 2
ST E L (P ¥>0.05) ; /N ETRE
Ji, E IL-8 A SCAEY KA b
HIH# ( forced expiratory flow at 25%-75% of forced
vital capacity, FEF25%-75% ) . FEF25%-75% %
OHEAE 5t ( FEF25%-75%Pred ) . I JIE<
75% H 1t s ( forced expiratory flow at 75%
of forced vital capacity, FEF75% ) . FEF75% il
HHEMTE 2 (FEF75%Pred ) YT 1IL-8 41,
SRR X (P <0.05) o WF 2.
ALY IL-8 75— R Bl & O HE R

B4tk (DLCO%Pred ) 2MAHX, ZRA451T
N (r=—0.402 1, P=0.001 8) ; 7 IL-8 4
DLCO%Pred X T1& IL-8 4, ZRFALiT#E X

[ (51.52426.41) % vs (72.98+18.70) %, t=
2.33, P=0.029], WK1,

2.3 fiFF IL-8 4AF={K IL-8 41 COPD &M imE
BAMAGEE TR RV 12 A
ML ALRIF e, 112 ) COPD Mgt ¥idh
HwELSMEME 15 &, Hrbm IL-8 4 11 &,
iR IL-8 41 4 Wk, BERSH RS 1L-8 A2t
(9 XU 2 T IL-8 4, RR b 3.750 (95% CI:
1.200~11.716, P=0.029) , WLIK 2A. B
()5 TL-8 Z1EF 5 1 Y2V 0 v L B ) Jd
T IL-8 4H [8.00 (6.00, 10.25) 4 H vs 11.0
(9.00, 12.00) ™~H, HR H} 3.066 (95% CI:
1.053~8.927, P=0.039) ], WKl 2B,
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Tab 2 Comparison of lung function of COPD patients between high and low IL-8 groups
HighIL-8 (=62pg+mL™ ")  LowIL-8 (<62 pg+mL")

Lung function tvalue P value

n=47 n=65
Before inhaling bronchodilators x &
FEV,/FVC (%) 50.13+15.34 58.93+17.19 1.34 0.18
FEV, V/IL 1.47+0.77 1.65+0.84 0.73 0.43
FEV,%Pred (%) 52.16+24.24 66.351+36.81 1.55 0.12
FEF25%-75% (L » min ") 0.73£0.55 1.26£1.15 2.19 0.03
FEF25%-75%Pred (%) 23.89+16.64 35.21426.88 2.08 0.04
FEF75% (L * min ") 0.32+0.19 0.5740.53 2.29 0.03
FEF75%Pred (%) 25.32+13.27 39.974+29.42 2.49 0.02
After inhaling bronchodilators x s
FEV,/FVC (%) 50.52+15.12 58.42+179 1.33 0.19
FEV, V/L 1.63£+0.78 1.7540.87 0.72 0.44
FEV,%Pred (%) 57.36+23.75 70.91+37.45 1.06 0.29
The change rate of FEV, (%), M (Q,, Ov) 6.25 (1.92, 19.00) 5.12 (0.00, 12.70) 0.42 0.67
RV/TLC (%), x*s 44.07+12.30 41.93+8.26 0.46 0.64

IL-8: Interleukin 8; COPD: Chronic obstructive pulmonary disease; FEV: Forced expiratory volume in one second; FVC:
Forced vital capacity; FEV,%Pred: Forced expiratory volume in one second as percentage of predicted; FEF25%-75%: Forced
expiratory flow at 25%-75% of forced vital capacity; FEF25%-75%Pred: Forced expiratory flow at 25%-75% of forced vital capacity
as percentage of predicted; FEF75%: Forced expiratory flow at 75% of forced vital capacity; FEF75%Pred: Forced expiratory flow at
75% of forced vital capacity as percentage of predicted; M (Q, Qu): Median (lower quartile, upper quartile); RV: Residual volume;
TLC: Total lung capacity

150 120

P=0.029
r=—0.402 1 —
3 P=0.001 8 < T
& gz 80f
= X
S S
A L
51 A 40
0 . . L A 0 B
500 1 000 1500 2000 High IL-8 Low IL-8
IL-8 p,/(pg * mL™") n=47 n=65

B 1 COPD £EMi% IL-8 5 DLCO%Pred )X RK . 1f IL-8 2 DLCO%Pred #ILLEE
Fig1 Relationship of serum IL-8 level and DLCO%Pred in COPD patients and comparison of DLCO%Pred
between high and low IL-8 groups

A: Serum IL-8 level was negatively correlated with DLCO%Pred of COPD patients; B: The DLCO%Pred of COPD patients was significantly
lower in high IL-8 (=62 pg/mL) group than that in low IL-8 (<<62 pg/mL) group (x=s). COPD: Chronic obstructive pulmonary disease;

IL-8: Interleukin 8; DLCO%Pred: Diffusion capacity for carbon monoxide as percentage of predicted
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r -* Low IL-8 n=65

:E 0.20 F RR=3.750
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2 0151 P=0.029
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B2 &. {KIL-84 COPD B2EME 12 MASMMERARSE 1 XA MEMER B LR
Fig2 Comparison of AE and time to first AE of COPD patients between high and low IL-8 groups

during 12 months of follow-up

A: Accumulated risk of moderate to severe AE in high IL-8 group was siginificantly more than that in low IL-8 group; B: The
percentage of COPD patients without AE during 12 months of follow-up in high IL-8 (=62 pg/mL) group was less than that in low
IL-8 (<62 pg/mL) group. IL-8: Interleukin 8; COPD: Chronic obstructive pulmonary disease; AE: Acute exacerbation; RR: Related

risk; CI: Confidence interval; HR: Hazard ratio
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