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[Abstract] Objective To explore the predictive value of fibrinogen (FIB)/albumin (ALB) ratio (FAR), neutrophil (NEU)/
lymphocyte (LYM) ratio (NLR) and platelet (PLT)/lymphocyte (LYM) ratio (PLR) to acute exacerbation of chronic obstructive
pulmonary disease (COPD). Methods Acute exacerbation COPD (AECOPD) patients hospitalized in the Department of
Respiratory and Critical Care Medicine, Affiliated Hospital of Chengde Medical College from September 2019 to July 2021 were
selected as AECOPD group (n=96), and patients with stable chronic obstructive pulmonary disease (SCOPD) and without acute
exacerbation in the outpatient clinic for nearly three months in the same period were selected as SCOPD group (1=103), and healthy
people who had physical examination in the same period were randomly selected as control group (n=80). According to the severity
classification, AECOPD patients were divided into grade [ (n=20), grade Il (n=33) and grade Il (n=43). The general data and
clinical data of each group were recorded, and the serum C-reactive protein (CRP), procalcitonin (PCT), white blood cells (WBC),
NEU, LYM, PLT, FIB, ALB were detected. In AECOPD patients, carbon dioxide partial pressure (PaCO,) and arterial oxygen partial
pressure (Pa0,) were also detected, the FAR, NLR, PLR and oxygenation index (PaO,/FiO,) were calculated. The differences of the
above indicators in each group were compared, and their correlation was analyzed. The risk factors of AECOPD were analyzed by
multivariate logistic regression, and the receiver operating characteristics (ROC) curves were developed to analyze the significance
of each indicator in the prediction of AECOPD. Results The levels of CRP, PCT, WBC, NEU, NLR, PLR and FAR decreased
gradually (P<0.05) in control group, SCOPD group and AECOPD group; with the increase of AECOPD severity, the improvement
time of patients, the levels of CRP, PCT, WBC, NEU as ell as NLR, PLR, FAR and PaCO, increased gradually, and PaO,/FiO,
decreased gradually (P<0.05). Pearson or Spearman correlation analysis showed that FAR, NLR and PLR were positively correlated
with the severity of AECOPD, improvement time, CRP, PCT, WBC and PaCO,, but negatively correlated with PaO,/FiO, (P<0.01).
Multivariate logistic regression analyses showed that FAR, NLR and PLR were the independent risk factors for AECOPD (P<0.05).
ROC curve analysis showed that the AUC value was greater than 0.7 for predicting AECOPD with FAR, NLR and PLR alone or in
combined usage, and the sensitivity was 0.990, 0.698, 0.563 and 0.958 respectively, and the specificity was 0.641, 0.883, 0.932 and
0.961. Conclusion FAR, NLR, PLR have certain correlation with the inflammatory level, severity and respiratory function of
AECOPD, and joint use of the three indicators for detection may have higher predictive value for its occurrence.

[Key words] chronic obstructive pulmonary disease; acute exacerbation; fibrinogen/albumin ratio; neutrophil/lymphocyte
ratio; platelet/lymphocyte ratio
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Comparison of the general data among AECOPD
group, SCOPD group and control group
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PERN 151 (%)] 0.524
5 39(48.8)  61(592)  51(53.1)
L 41(51.2)  42(40.8)  45(46.9)
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BMI(kg/m” x+s) 2190 +321 2223 %327 2243 £3.58 0.598
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Jii Lo 0 3(2.9) 5(52) 0119
TR L 0 23(22.3)  18(188) 0.414
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Tab.2 Comparison of the clinical pathological parameters, FAR, NLR and PLR among AECOPD group, SCOPD group and control

group
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CRP[mg/L, M(IQR)] 4.37(2.06) 13.24(6.39)" 66.63(32.88) " <0.001
PCT[ng/ml, M(IQR)] 0.05(0.02) 0.11(0.04)" 1.69(0.82)™M® <0.001
WBC[ x 10°/L, M(IQR)] 6.43(1.56) 9.08(2.45)" 12.94(4.31)0® <0.001
NEU( x 10°/L, %+s) 3.89+0.74 528 +1.93% 9.39 +3.310® <0.001
LYM( x 10°/L, xs) 2.96 + 0.84 2.47 +0.92 1.40 + 1230 0.040
PLT( x 10°/L, X+s) 168.00 = 50.43 173.00 = 53.12 243.00 + 99.25® 0.038
FIB(g/L, x+s) 237 £0.74 245 +0.86 4.12+1.900® 0.042
ALB(g/L, x+s) 46.91 + 6.93 45.28 + 6.19 34.77 £ 4150 0.035
NLR (3+s) 1.46 +0.79 221+ 1.57% 8.51 7720 <0.001
PLR(%+s) 86.39 +28.19 101.25 = 66.96" 185.04  126.97% <0.001
FAR(mg/g, %+s) 52.01 + 10.05 62.64 +24.96" 123.05 = 56.73" <0.001
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K (P<0.01), HIRFRICHIEM: (P>0.01) (£4).

2.5 COPDAMEIMEMEMHEST LICOPDRE
FHoA RS EENEAL & (0=7F, 1=/&),
Zept LRSI, KT RS cOPD 2k = i A
KR, i BMI, WAHS . COPDZKIEHL |
FAR. NLR. PLR)fEN H AN A —Jtlogistic[Ml
HorHr, Ho S8 m T (=%, 1=
B). W (0=T5, 1=47). COPDZKJEHL (0=TC,
1=4). @R ER, KIEMERN . 1. BMI, R

$ . COPDKJEH 5, FAR., NLR. PLRZCOPDZ
PN E 4 ST G PR 2R (P<0.05) (365) .

2.6 FAR. NLR. PLRIFLIN K BE 40 FXFCOPD A&
PEINE GBI DL JClogistic ] 45 I ¢ <7
FAR. NLR. PLRIJERA FIIA T, FfHiROCH
(K1), 455 %78, FAR, NLR. PLRFEAT KIS
I H COPD Z M il FE RO C T 28 F 1 B (AUC)
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Tab.3 Comparison of the clinical pathological parameters, FAR, NLR and PLR in different clinical grades of AECOPD patients

o1} n= n= n=

S| I %% (n=20 T 9% (n=33 1 2% (n=43) P
PERI[1(%)] 0.738

5 11(55.0) 19(57.6) 21(48.8)
L& 9(45.0) 14(42.4) 22(51.2)

AU (%, xts) 64.1+9.2 64.4+9.5 60.1 8.4 0.083
PR (4, Xs) 18.64 +9.78 21.42 + 11.49 24.37 +12.53 0.070
1] (d, e£s) 5.30+1.13 7.00 = 3.00" 9.00 + 4.00® <0.001
CRP[mg/L, M(IQR)] 19.48(9.31) 46.47(22.67)" 87.23(41.74)V® <0.001
PCT[ng/ml, M(IQR)] 0.54(0.25) 1.57(0.72)" 1.96(0.91)V@ 0.002
WBC[ x 10°/L, M(IQR)] 9.27(2.47) 12.08(3.46)" 17.76(5.92) " <0.001
NEU( x 10°/L, x+s) 7.68 +1.22 9.56 +3.12% 12.88 + 5.74% 0.015
LYM( x 10°/L, xs) 1.77 + 0.66 127 +0.56" 1.22 +0.49% 0.044
PLT( x 10°/L, %+s) 207 +70.19 248 + 86.43" 254 +75.52" 0.039
FIB(g/L, x+s) 2.59 +0.96 4.67  1.68" 4.84 + 1.45" 0.042
ALB(g/L, X+s) 39.12 + 3.90 33.50 = 3.20" 31.18 + 3.42% 0.036
NLR (x+s) 443 +1.80 7.91 +3.20" 10.38 + 3.67"® <0.001
PLR (3+s) 139.33 +27.34 172.56 = 43.55% 224.28 + 54470 <0.001
FAR(mg/g, ¥+s) 83.35 = 18.11 119.12 = 29.84" 164.23 = 32.63"% <0.001
PaCO,(mmHg, %+s) 46.85 +3.63 58.48 + 8.30" 70.79 + 11.38® <0.001
PaO,/FiO,(mmHg, %+s) 376.43 +30.82 261.98 + 65.00" 223.81 + 76.88M? <0.001

AECOPD. 18 P FHLZEPEMTEE 2 MM E ] ; CRP. C WK 5 PCT. 45 E 5 ; WBC. FI40M; NEU. h¥kigiil; LyM. ik E 400 ;
PLT. I/ FIB. £F 4 A ; ALB. A ; NLR. PR A0 /b A0 LUAE ;. PLR. I/ /R LA LU AP FAR. £F 23R A )5/ (3R
[ HAE; PaCO,. Skl 5 fEHk 5 He s PaO,/FO,. AATE: 5 T HILE:, (1)P<0.05; 5 TZHES, (2)P<0.05

%4 AECOPDM#HFAR. NLR, PLRIfi R HE 241
A T
Tab.4 Correlation analysis of FAR, NLR and PLR with

&S COPDEPENIE RN N 2 19— Jtlogisticlal I 73H7
Tab.5 Binary logistic regression analysis of the influencing

factors for acute exacerbation of COPD

clinical pathological parameters in AECOPD patients iSES B SE Waldy’ P OR 95%CI
o FAR NLR PLR 51 -1.092 0.866 1.588 0.208 0.336 0.061~1.833
' r/rs P r/rs P r/rs P AR -0.004 0.048 0.007 0.933 0.996 0.906~1.095
P EE LY 0470 <0.001  0.651 <0.001  0.544 <0.001 BMI 0.089 0.115 0.593 0.441 1.093 0.872~1.370
I e 0.022  0.832  0.097 0.349 0.059 0.565 R AR s 0.269 0.830 0.105 0.746 1.309 0.257~6.655
paR i 0.396 <0.001  0.545 <0.001  0.486 <0.01 COPDZ M 0.793 1334 0.353 0.552 2210 0.162~30.185
CRP 0.460 <0.001 ~ 0.470 <0.001  0.456 <0.001 FAR 0.049 0.017 8.618 0.003 1.051 1.017~1.086
PCT 0.461 <0.001  0.526 <0.001  0.404 <0.001 NLR 1.000 0.221 20.430 0.000 2.719 1.762~4.196
WBC 0.503 <0.001  0.507 <0.001  0.424 <0.001 PLR 0.044 0.009 25.774 0.001 1.045 1.027~1.063
NEU 0.625 <0.001 - - 0.474 <0.001 COPD. M8 PERHZEPERIPNT ; BML AT IREL; FAR. A4 H
LYM -0.484  <0.001 - - - - J5/ LU AE s NLR. Sk i ik L 40 Lo & ;. PLR. 1/ /
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