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[Abstract] Objective To Explore the predictive value and "dose-effect" relationship of serum neutrophil-to-lym-
phocyte ratio (NLR) and C-reactive protein-to-albumin ratio (CRP/ALB) in patients with chronic obstructive pulmonary
disease (COPD) for frequent acute exacerbations. Methods A total of 153 patients with COPD in our hospital from July
2021 to July 2022 were selected and followed up for 1 year. According to the acute exacerbation of the patients, they were
divided into stable group (n=55), acute plus recombination (n=39), frequent acute plus recombination (n=59), and 51
healthy subjects were selected as control group during the same period. Blood levels of NLR and CRP/ALB were com-

pared among the four groups. Multivariate COX regression analysis was performed to analyze the influencing factors of
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frequent acute exacerbations in COPD patients, and receiver operating characteristic curve (ROC curve) was used to ana-
lyze the value of blood NLR and CRP/ALB levels in evaluating frequent acute exacerbations in COPD patients. The
"dose-effect" relationship between blood levels of NLR, CRP/ALB and frequent acute exacerbations in COPD patients
was analyzed with restricted cubic spline diagram. Results The levels of NLR and CRP/ALB in the blood increase in
turn in the control group, stable group, acute exacerbation group, and frequent acute exacerbation group (P<C0.05).
NLR, CRP/ALB were independent risk factors for frequent acute exacerbations in COPD patients, and long-term home
oxygen therapy was independent protective factor for frequent acute exacerbations in COPD patients (P<C0.05). The
AUC value of frequent acute exacerbations in COPD patients assessed by NLR and CRP/ALB combined was 0. 849,
which was higher than that assessed by NLR (Z statistic=2. 924, P=0.004) and CRP/ALB (Z statistic=2. 736, P=
0.006) alone. NLR (XZ =20.730, P<<0.001), CRP/ALB (XZ =19.931, P<<0.001) had a nonlinear "dose-effect" rela-
tionship with frequent acute exacerbations in COPD patients. Both curves were roughly "J" shaped. When NLR>4. 50
and CRP/ALB >3.40, NLR (3=0. 893, 95% CI=1.389-4. 294, P<C0.001), CRP/ALB (3=0.973, 95%CI= 1.451-
4.826, P<<0.001) were positively correlated with the risk of frequent acute exacerbations in COPD patients. Conclusion

Blood levels of NLR and CRP/ALB in COPD patients are closely related to frequent acute exacerbations, and there is
an independent "dose-effect" relationship, which can provide references for clinical assessment of the risk of frequent a-
cute exacerbations.

[Key words] Chronic obstructive pulmonary disease; Neutrophils; Lymphocyte; C-reactive protein; Frequent acute

exacerbation

15 4 BH ZE 44 fiffi 9% 9 ( Chronic obstructive pulmo-
nary disease, COPD) Jj&—Ff ml il Bjj Fl A 7 1) 18 18 P
RAEMEBR . (2023 A T ARG D) BOR .
COPD i J 4= Bk Je b [ 28 = R B AL s L o [
COPD %I Ak T il 26 v Fcs A5 FE T o 400 2 ik
o e 2 i B i ) B R B SR T KU R T R
F18) R PR e A R ZE A i 0 123 98 B (2021
SEBTTHO YRR X T AR 20 = XU i) COPD &
i R T B IR T LA B L b e .
{H COPD #3 9% Z 1 in = 49 g 224 BRAIL 1) v R + 53 B
1y o 4K S R W AL AT 2 i - W PR S5 BRURS HE - 13110
TEURAE A R 20 B/ 9k B AN Y B fE (Neutrophil-to-
lymphocyte ratio, NLR) 68 S B #b J& 1. H Mk 40 g 5
I B 40 i ) Y 2 25O Y. C RO R 1 (Crreactive
protein, CRP) /1% [4 (Albumin, ALB) [ {8 J& i 4F A~
W7 B TR 1Y AR RE 8 A T T[] N S e AL AR 58 R IR 2
HEFBUM LA ERRT . NLR.CRP/ALB # #
A T AR AL XARAR PR il R L e B e AR 2 Fh R
SE PR B2 WT B PEAl . BLAE COPD A i i

w2 T BT AR 5T R B AT R B AR I R
SEHASIT LIRS %, T .

1 #EREHE

11—kl BEHEL 2021 4F 7 H-—2022 48 7 A3k
B COPD (85 153 4], Bl 17 1 AF AR 45 8 2 2Pk n 5 1%
BLATFRREH (n=55) AMEME A (n=39) S E 2Pk
FL (n=59) , ] UK filt B 51 BAE S X HRAH . 4
ABRUE: QCOPD AR 445 v [ 48 e B 28 14 fili 55 9 12 3R

F5FE (2021 BT RO O 12 Wi 2, W B COPD 45 42,
LIV 2 PR %k e R 1% 9% 45 32 i AR 5 SR A
L3 3o e PR B ORI 52 96 28 46 A HE R 5 1R B R A AR 1Y
FoAthe o, L b A B St i e SOk B AR SO i R
2B L, QAARAETRED. OFIB=40 %,
OLEX LN -V OPON RN WL i = N
it A 3 o 5 45 TR B2 T AS BIF 5 25 0 AR DGR . HE
BRbrifE: O AL EH K 2HEMEFHRILE . OF I HAb
Ji e (LY IR E WG SE) . QR fl R L R
BEfig A LB AR & . @ ALLRT 4 5 A0
RN S . ©F I HABE M2 5E PN T E RS0
Y. ASHER TR B AR B2 D1 23 (S2021077)

L2 Jrk
L2.1 Rk AR50 % AR DU B 2

B MR PR A R R A R FR KM 4 mL,
R AR BE B 2R S IR R 30 min, B0 15 min(CEAR
8 cm, 7 #3 500 r/min) , B [ 3 WK - 43 51 SR R Yl 34
i AR W BT HL T I AT BRAS W 4 1 sh AH O A 2
SR HTASCRE I L 3550 R AL A it K57 ALB % R4 A
ALK CRPLALB /K-, 35453 CRP/ALB {5 ; #
AR PLE B 25 8 T 2R 42 I W FE A SR FH TR I 38 3 2B
BT HLF R A B2 /0 4 A 3h 40 T 25 2% 43 BT X
G v PR 20 R L 9 S 40 R A A NLR . #E
A Tv) 9% TR A 36 Bk U B 58 B, Horh CRPLALB #2%
e 1 3 7] e R A I 3 Yk, 5 SO M

1.2.2 JR/y7 A COPD &I AW, RIE ., 244
T AT Hb S AR SR B WA Ry 55 7R it L T 30 ) B A B 2
A, E 25T HI2016044) W AJRYT -1 /K2 I/ d.



* 560 - WERE S 2025 55 4 A % 37 K% 43 Med ] West China, April 2025, Vol. 37,No. 4

1.3 Mg bs O 4 4w NLR.CRP/ALB
K. @ e 75 40 % 20k in & /) COPD i 35 I IR
Bekb. @4t COPD fB & 40 2 2ot i & 1 52 [ %
@4 Frifil NLR,CRP/ALB 7K 34l COPD # 35 Jiil %
aMmENMNE. © 5 i NLR, CRP/ALB 5
COPD #8471 ¢ 20 i o 5 79 2000 K &

1.4 Seits43r SR SPSS 48 it 5 4 o B 43 47
Kolmogorov—Smirnov i 5 1 & % Bk Ik M 1IE 254346
Bartlett ¥ 56 7 22 55, DL (v £5) Fom . AR Rl £ K
SNK-q K 5 4 4l 48 b5 25 5 S FEA ¢ K 50 Lt A R
0% 2k I i COPD HR 3% ] 25 5, 3 5% B LU
O R o BT . 2B #E COX [mlIH

G341 COPD H 5 4 B e 52 o [ R L 2 1% T
VERRE (ROC) #2843 #7 1l NLR,CRP/ALB 7K - i A
COPD M E 2 mE M ME., RIET rms {14
il BR i 4 57 5 B 2% J€l 43 BT 1. NLR,CRP/ALB /K% 5
COPD JR 35 45 2 2t i i R0 -3 X &R . ¥R M
WA, L P<<0.05 R4 5% 1268 X,

2 #HR

2.1 4411 NLR.CRP/ALB /K te#g X HE4H  Fa
E . AYEInEH S imE4 NLR.CRP/ALB
KRR T 22 57 A7 e 12 08 L(P<<0. 05) .4
) AF 0y BMI A7 WA o 51 i 25 R 2 bk b 2 57
it X (P>0.05), W#E1,

#F1 tb#H 4480 NLR.CRP/ALB K EREZLEH (x £5)

Table 1 Comparison of blood NLR, CRP/ALB Levels, and baseline characteristics in four groups
215 n NLR CRP/ALB TR B/ 20 EIE ) BMI(kg/m?)  AWRAHE AR
B 2N 20 59 4.95+1. 40 3.78+0. 81 41/18 56.05+7. 11 22.19+1.71 34 37
AN 39 4.04+1. 25 3.42+0. 66 28/11 57.95+6. 81 22.53+1.71 20 22
faEdH 55 3.25+1.02 2.62%+0.61 38/17 57.18+7.35 22.45+1. 84 31 34
popiiil 51 2.3240.55 0.45+0. 17 36/15 57.91+7. 44 22.68+1.91 27 28
XZ/F 55. 828 301. 099 0. 096 0. 807 0.716 0.510 0.973
P <0. 001 <0. 001 0.992 0.491 0. 544 0.917 0. 808
2.2 WIHREBFEAMINER COPD BEIGKEE %2 EREEMERMMEN COPD BERKAM(xr+9).n(X1072)]
ifﬁigé%\ @ j][]i E"J COPD ‘% %‘@ j'?,l] \ﬁzﬂ?{‘r\ BMI. %Uﬁ Table 2 Comparison of clinical data between COPD patients with and

SVERIE s COPD i F2 & I 52 088 B Wy A JF & f
FE A RO A I a0 IR AR 25 . O RO
A5 NN L7/ SNEE I 15 N AN e
AR A B R, 2 RIS E L (P>
0. 05) s B E 2 & /Y COPD % mMRC 4r %% =2
G CAT P4r=10 43 6 B IR IG 6 F 20 1 A T K
JEE YT JNLR.CRP/ALB /K2 FHE M 2 2otk hin 8 &
F(P<0.05), WFE2,

2.3 COPD EMELAMIMEMEmMHAER U
COPD (3 B A4 % 2 i EAE 8 B A &, DL mMRC
S8 CAT P53 5 I BB IR & JF 301 R 2 2 41
57 \NLR,CRP/ALB £ 5 A 48 &, AR W& 3,
MAZHE COX [ml TR, 25 50 0o, & I 0% PR
A AT COPD J 35 45 2 2t i 5 6 B 8 52
(P>0.05), NLR,CRP/ALB J& COPD f# & #i & &
PRI ST e B KO SEE T 2 COPD R &
I Mk I kS AR R R (P<<0..05) , IL3R 4,
2.4 ROC 43 #r i NLR,CRP/ALB 7K 4 COPD
BEM K2 ME N ME  NLR,CRP/ALB ¥4k
COPD & & 4 % 2ot m & 19 AUC 43 3l 2 0. 759,
0.765, GV COPD £ 25 45 %5 207k in & X6f i
AUC {2 0. 849, K T- NLR, CRP/ALB #0543 £ ,
WL 1.5,

without frequent acute exacerbations

B ok [N 8 ,
ek A5t ,fé:: V;ﬂ)ﬂi HE‘h%: ﬁ)ﬁui ey p
5 0.009  0.925
Fi 41(69. 49) 66(70.21)
& 18(30.51) 28(29.79)
ERIED] 56.0547.11  57.63+£7.20 1.328  0.186
BMI(kg/m?2) 22.1941.71  22.50=1.78  1.064  0.289
% 4 5 34(57.63) 51(54. 26) 0.167  0.683
ARG 52 37(62.71) 56(59.57) 0.150  0.699
COPD %5 2 (4F) 8. 76 1. 24 9.01+1.31  1.173  0.243
mMRC 43 %% (40) 8.787  0.003
<2 20(33.90) 55(58.51)
=2 39(66.10) 39(41.49)
CAT ¥4 () 5.911  0.015
<10 8(13.56) 29(30. 85)
=10 51(86. 44) 65(69. 15)
PRI
SR W B 15(25. 42) 26(27. 66) 0.092  0.761
o Il R 36(61.02) 61(64.89) 0.235  0.628
T PR 5 14(23.73) 10(10. 64) 4.697  0.030
0 12(20. 34) 20(21. 28) 0.019  0.890
i Wit 15(25. 42) 27(28.72) 0.198  0.656
M 15(25. 42) 11(11.70) 4.838  0.028
IEE SEIES
IS 3% tid 16(27.12) 51(54.26)  10.845 0.001
FIRZS W 259 32(54. 24) 45(47.87) 0.587  0.443
11 R B T R 9(15. 25) 17(18.08) 0.206  0.650
VTN L Ve 0.046  0.997
W 6(10.17) 10(10. 64)
KR RE 25 ) 1(1.69) 2(2.13)
;fﬁgﬁ%ﬁ?jm% 12(30. 34) 19(20. 26)
R B 245 9+ AL
B2 2 AL 3R]+ W AT 40(67. 80) 63(67.02)
19200 3 E (< 109 /1) 9.02+1.57 8.87+1.81  0.525  0.601
ML/ EC <109 /1) 260.347-58. 57 248.37455.46 1.272  0.206
NLR 4.9541. 40 3.5841.37  6.799 <C0.001
CRP/ALB 3.7840. 81 2.9540.78  7.174 <C0.001




WA ESF 2025 F 4 A % 37 5% 44 Med ] West China, April 2025, Vol. 37,No. 4 + 561 -

*£3 WE
Table 3 Description of variable assignments

A WA
s

S =137 =0
R

mMRC 434 L2 HP=1;=2%=2

CAT ¥4y <10 43=1;=10 43=2

IR E=1:1%=0

CEiN b E=1;%=0

K 5 e 7 ZE=1L%/=0

NLR AR

CRP/ALB AARE

F4 COPD BEMERMMENHIEE

Table 4 Factors influencing frequent acute exacerbations in COPD patients

A B SE Wady? P HR 95%CI
mMRC 434 1.026 0.481 4.557 0.033 2.790 1.088~7.155
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NLR 0.770 0.18317.650 <<0.001 2.159 1.508~3.092
CRP/ALB 1.417 0.32718.802 <0.001 4.124 2.174~7.826
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Figure 1 ROC analysis of NLR and CRP/ALB in assessing the risk of

frequent acute exacerbations in COPD patients
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