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[ Abstract ]| Objective: To investigate the value of peripheral blood neutrophil/lymphocyte ratio
(NLR), brain natriuretic peptide ( BNP) and serum amyloid A (SAA) in the assessment of the
prognosis of patients with chronic obstructive pulmonary disease ( COPD) complicated with pulmonary
infection (Pl). Methods: 99 cases of COPD with PI ( Group A), 103 cases of COPD ( Group B) and
50 cases of healthy individuals ( Group C) in our hospital were enrolled. Group A was further divided

into two subgroups according to the prognosis, the death group (n =12) and the survival group (n =
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87). Serum NLR, BNP, and SAA levels were compared among groups and subgorups. The correlation
between serum NLR, BNP, SAA and mortality of COPD patients with PI was analyzed, and the

predictive value of the mortality of of COPD patients with PI while in hospital was also analyzed by

Spearman correlation analysis. Results: The highest serum level of NLR, BNP, and SAA was found in
Group A, followed by Group B and Group C in turn (P <0.05). The serum levels of NLR, BNP and
SAA in the death group were significantly higher than those in the survival group (P <0.05). Serum
NLR, BNP and SAA were positively correlated with the mortality of COPD patients with PI (P <
0.05). The predictive value of combined serum NLR, BNP and SAA on mortality of COPD patients
with PI as significantly better than that of the single detection (P <0.05) according to Spearman
correlation analysis. Conclusion; The level of peripheral blood NLR, BNP and SAA in COPD patients
with PI elevate more than that in patients with only COPD. The combined detection of the three is of

great significance in the prognosis and clinical management of patients with COPD complicated with PI.

[ Key words | pulmonary disease , chronic obstructive (COPD) ; prognosis; serum amyloid A (SAA) ;

neutrophil/lymphocyte ratio (NLR ) ; brain natriuretic peptide ( BNP) ; pulmonary infection ( PI);
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PRG0S 1550 BT (n = 12) 570G 4
(n=87), b4 2 ZH ABEWS M7 NLR (BNP J& SAA
K, K Fl Spearman ¥4y #7113 NLR , BNP | SAA
K5 COPD 5 Il 75 e e £ 5 A e 191 1|) B T 1Y
FASCHE R 32108 AR AE T 2K (receiver oper-
ating characteristic curve, ROC) 22 T I (AUC) ¥
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G B E B B 1R) JE T A 500 A0
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AW R Ge it o A £ SPSS 22.0 #F |
AT THECRR R (% ) 7R B0 LUECR F )
B THE ORGSR + PR 22 (v =) Rom, BUdla 1
BRI R 7 22500, B O BCR AT ¢ A6 e 5
SNK-q K56 , AHICAE 73 M R ] Spearman #8573 #r
PL P <0.05 LR A Giit2eiE Lo

2 #R

2.1 [fi3% NLR .BNP % SAA 7K
ZER BN ARG M NLR \BNP (SAA 7K
Vg =T COPD 4URIXT IR, 2R A G4 5
X (P <0.05);COPD 4 (fiLy5 NLR .BNP Az SAA 7K
FRERGTXHEA, ZREAGIFEEL(P<
0.05), W#E1,
#£1 3 #H%iR# % NLR BNP &
SAA K (x £5)

Tab.1 Comparison of serum NLR, BNP and SAA

levels among the three groups(x +s)

A5 n SAA/(mg/L)  BNP/(ng/L) NLR
A 99 178.28 241,48 340.84+74.96  4.48£1.45
COPDZH 103 40.77+16.52" 10236 +35.76""  2.49 +1.02"”
XTHAL 50 15.02£8.450 49,53 +16.79V* 1.52 0,38V

F 912.070 589. 230 238.170

P <0. 001 <0.001 <0.001

Y SE IR, P <0.05;% 5 COPD 41 [L#:, P
<0.05,

2.2 COPD &I e M pET- 4 SA7 TN A
I13% NLR .BNP % SAA /K

ZEIR B R, LT 4 AR I35 NLR \BNP 2 SAA
KV E S T4, ZRBARI2EE (P <
0.05). W#k2,

%2 COPD & Jf fifi 88 R& B Fb T 3 7% 4

B i NLR BNP & SAA AP (x +5)
Tab.2 Comparison of serum NLR, BNP and SAA

levels between the death or survival COPD

patients with pulmonary infection(x +s)

AW o SAA/(mg/L)  BNP/(ng/L) NLR
W4 12 215.01 £54.36 386.25 +111.12 6.25 +2.16
A 87 173.32£40.86 334.37+70.52 4.24+1.35

! 3.178 2.210 4.457

P 0. 002 0.029 <0.001

2.3 Spearman FH3&5HT

I35 NLR BNP (SAA 7K -5 COPD 4 Ff: fiti &
SRR R0 AR BE I 1) FE T2 A A DG MR 25 R s, v
NLR .BNP SAA JKF-55 COPD & Jf: il & jg g 8 2
EBEIRSE T R IEAH R KRR (P <0.05) . WK 3,

%3 iy NLR .BNP.SAA A F 5 COPD 4 3
i B8 % e B 2 e A DB BT B AR K 1
Tab.3 Correlation between serum NLR,BNP and
SAA levels with death of COPD patients

with pulmonary infection

foks r FEBEM I SET i

SAA 0.327 <0.001
BNP 0.363 <0. 001
NLR 0.425 <0.001

2.4 [fijF NLR .BNP SAA X} COPD -4 Jf: fili s Jek e
S B I TR 2 T Y F0

ROC W4 F 8w, L7 SAA X} COPD 4 Jf
I P e e S A e B () 9 T %) T A B S A
1ML3% BNP(P <0.05) , [fi.3&5 NLR %f COPD 4 F{:itid
JEL FB AT e S0 1) BE T 9 T o (B B SR A T I v
SAA(P <0.05) , Ifi.75 NLR .BNP SAA 544 i st
COPD 45 FF: i #4558 253 e 39 1) B2 1 %) Fo0 00 A7y
B AL T 25 F8 AR s A (P < 0.05) o L3k 4,
S
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4 fniE NLR BNP SAA 3 COPD & 3 filr ¥ B& Ze & = (F e 1 18] 28 o O ¢ {2
Tab.4 Prediction of in-hospital mortality of the COPD patients with pulmonary infection based
on serum NLR,BNP and SAA levels

i H B/ % RS/ % PAYETINE/ % BAPEBOWE %  dERRPE % W AUC
BNP 48. 20 87. 60 68.27 60. 84 57.39 411. 57 0. 821
SAA 91.70 56. 30 67.73 87.15 68. 28 178. 19 0. 789
NLR 66.70 100. 00 100. 00 75.02 79. 12 5.675 0. 876
SAA + BNP + NLR 91.70 92. 00 91.98 91.72 91. 66 0. 968

RIERLIE , 2 5 HLIR A Rl A B B A )

I o A BFFEIAN SAA 12 COPD 4 ik i 1 3 7+, J2

T A COPD % Ko i T 8 1) A Wb 22

MNP ST ORBEY 4 R A RO 2L I TE SAA K

- 2% = COPD 2 Fixt B 4H , COPD 4 IfiL i SAA

KT 535 5 F Xt B4, $275% SAA 1E COPD 4 JFJil

IR R P KOE BT, AP B R

COPD 4 H:Jifi 3 Je e 1 3 41 JE1 i Py SAA K F-BH

. FT COPD %" 5AHT 5 45 R — 3, BNP J&

7 o 05 o A O S LA A ORI 1 32 SRR TR A

1= Sk

K1 1oy NLR.BNP SAA Fiill COPD &3 fif #6
RS A fE IR B Bl LT o ROC i %
Fig. 1
prediction of the COPD patients with pulmonary
infection based on serum NLR,BNP and SAA levels

ROC curve of the in-hospital mortality

3 g

COPD 2 ZAE IR 22 58 2P HH Y o WL 2
R, HAR w5k AR A BT R
WS TR i AN B A S R 1 e S gt 1 A
RZEA L COPD A] 5% Wi HLIAYE 35 R S0 i,
TR IR, TR A FOIF AT, f& S R R
2 R YL COPD # WL & i 2 — , Al
— N COPD g , 50 f8 ¥ T, I o f 3 =
JT B R R A T T COPD 4 3 fili 5
SRR I I PRI VA A £ 52 % AR B B TR A, PRI
JSRPEAl COPD 4 I fili 0 Ik g 191 f5 5 S if 45 77
BT R Tt AT 2 e R AE 9 ) T A

SAA JZ— T phy JHF 40 I 7 A= I R 2 L A0 B
A PERARE ), A 2 A0 R 1 (interleu-
kin 1,1L-1) W52 i Z (glucocorticoid ) IR IRIE
KT « (tumor necrosis factor o, TNF-o) . [ 40 4}
2 6 (interleukin 6, IL-6 ) 54, HAEA 5 Mg C-
J i 25 H ( C-reactive protein, CRP) 251, BENE [
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H R Z IR, AACRAT PR 19 1 s &P oK I A ik HE
BRI PR R - I B R - R RS
( renin-angiotension-aldosterone system, RAAS) ) /f
i 6 FLAT 315 15 4  pulmonary vascular re-
modeling, PVR) 43 L 45 . I 31 Bk ( pul-
monary artery pressure, PAP) [/ER " AHESE
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FxF B4, 3% 5 mohammad %5 ) fy fF 53 4 S — 5K,
$&7 BNP 7 COPD 4 Jf fili f j e i 5 vh 2 m %
ik, NLR Z—MUgi % i) RAEFRC Y, b kL 4
L/ 94 E28 P R, T e v P A 24 i R 9k 2 4
K PG SRAE SN AR L , 55 RAE PR KA R i
S HRHPIMISE 2 JEAF R NLR 7E e v
W5 D I B3R ( cardiovascular disease, CVD) | fifygd
PR AL RGP IR ZR GE e Hh i R 2 A
R ABFSE R COPD 43 3Rl e i 4 1
b R E A0 MK F 2 ek B, 5 80 NLR
B R AT A B T IESE, $08 NLR
U COPD &5 il i e 1) & Ao g3 A 3 T A
FHE RO, 55 COPD 1 44 I WO BT, 930
il P LA 4 S, T R RERRE A, 7 | A i 748 1t 9k
SERH, 34t 2l bk BEL g, S B80 JE i BNP T 5
(] ISP ALAAR S A B by i B, S BCHh JA] if Hf NLR [ SAA
FHE . ARSI EIR  FET-4H COPD 4 Jf: fili #0 Jak
Y IYE NLR (BNP (SAA ZKF- 5 255 TAATE 4L,
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