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[ Abstract]  Objective To explore the predictive value of Neutrophil-to-lymphocyte ratio ( NLR) and fibrinogen-to-albumin
ratio (FAR) for elderly patients with acute exacerbation of chronic obstructive pulmonary disease (AECOPD) complicated with pulmo-
nary hypertension. Methods A total of 50 elderly AECOPD patients with pulmonary hypertension who were hospitalized in the First
Hospital of Shanxi Medical University from January to June 2021 were selected as the combined group, and 61 elderly AECOPD pa-
tients without pulmonary hypertension during the same period were selected as the control group. The clinical data and laboratory pa-
rameters of the patients at admission were collected, the risk factors of pulmonary hypertension in elderly patients with AECOPD were
analyzed by multivariate logistic regression, and the predictive value of NLR and FAR for pulmonary hypertension in elderly patients
with AECOPD was evaluated by ROC curve. Results There were significant differences in age, body mass index, length of hospital
stay, AECOPD severity grade, use of ventilator, intravenous hormone therapy, antibiotic course, NLR, FAR, white blood cell count,
neutrophil count, hemoglobin, fibrinogen, D-dimer, procalcitonin, B-type natriuretic peptide, partial pressure of carbon dioxide, right
atrial diameter, right ventricular diameter, lymphocyte count, eosinophil count, albumin, oxygenation index, left atrial diameter and
left ventricular end-diastolic diameter between the two groups (P <0.05) . Multivariate logistic regression analysis showed that NLR
and FAR were independent risk factors for pulmonary hypertension in elderly patients with AECOPD (P <0.05) . ROC curves showed
that NLR combined with FAR had the highest predictive value for pulmonary hypertension. Conclusion NLR and FAR have a certain
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predictive value for elderly AECOPD patients with pulmonary hypertension, and their combined use has a better predictive effect.

[ Key words |

cyte ratio; Fibrinogen-to-albumin ratio

PP BHL S RE B 22 P I T ( Acute exacer-
bation of chronic obstructive pulmonary disease, AE-
COPD) ESHMBAEANIFET- W EEFRKNZ —, HFE
PR RAEAT B G AN, 5 AUIE 6B FE K i <
B bie 2, SCE L ZE I, il g s o i i
BRI, EeA S BUM B bk R . R B bk
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A5 402312 ( White blood cell count, WBC) . 7
PERLgi e it % (Neutrophil count, NEC) . kP 40 i@
H# (Lymphocyte count, LYM) . WA 5
(Eosinophil count, EOS) . Ifil £I 7% 1 ( Hemoglobin,
Hb) . 2140035310 96 )% (Red cell distribution width,
RDW) . IfiL%5 ALB. FIB, D-— % {k (D-dimer, D-
D). [&%5ZE 5 (Procalcitonin, PCT) . B &I | 44 ik
(B-type natriuretic peptide ), R i iX & 35 F5 i &
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HEEF KR N4E  (Left ventricular end diastolic diame-
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RAD) . 4 > % B 1 (Right ventricular diameter,
RVD) . ZAFEHTIL453%C (Left ventricular ejection frac-
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Tab.1 Comparison of basic clinical characteristics between two groups
AR X REZH (61 1) B I (50 f1) X /UAE P1H
R (v +5,%) 69.25 +8. 80 73.88 £9. 82 —-2.055 0. 042
BrELHI(%) ] 54(88.5) 42(84.0) 0.481 0. 488
Wz dR sk [ 5] (% ) ] 50(82.0) 35(70.0) 2.194 0. 139
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B, 5. NLR., FAR B I I I 2 A7 0 M B e s 2t im o 300 A 38 4 D10 8l ik i s P 000 400 (L
gk 1 WL IR EEACRHE L
At X} HEZH (61 ) &I (50 ) X /U AH P{H
BMI[M(P,, P;), kg/m?] 22.86(20.49,26. 12) 20.49(17.90,22. 49) -3.838 <0.001
FEBERFTE] [ M (P, Py) ,d] 9(7,13) 11(8,15) -2.012 0. 043
M ARAEAR [ 5 (% ) ]

%k %R 50(82.0) 39(78.0) 0.272 0. 602
S 58(95.1) 50(100.0) 1. 003 0.317
AECOPD j»HE [ #](% ) ] 35.005 <0.001

I % 44(72.1) 8(16.0)
I 9% 11(18.0) 24(48.0)
I 2% 6(9.8) 18(36.0)
GIREL B (%) ]
755 IR 24(39.3) 15(30.0) 1. 053 0. 305
W R 10(16.4) 8(16.0) 0. 003 0.955
RN 9(14.8) 4(8.0) 1.212 0.271
¥ CTL B (% ) ]
Ui 37 A5 e 36(59.0) 35(70.0) 1.438 0.230
XU s A= 53(86.9) 41(82.0) 0. 506 0.477
IR ALL (% ) ] 4(6.6) 19(38.0) 16. 537 <0.001
BT (%) ]
ZEHh 45(73.8) 40(80.0) 0. 594 0. 441
SREEF RS 59(96.7) 49(98.0) 0. 001 0.975
W A R TR 59(96.7) 50(100.0) 0. 331 0. 565
ki 2 8(13.1) 15(30.0) 4.769 0. 029
PRI (x £s, d) 10 +4 12 +4 -2.988 0. 003

s ASIA AR E SN . 2R A

2.2 SEEEREILE RVD BH @ Jh (P <0.05), &4 7f4 LYM, EOS,
5 %) B8 41 b 8, & IF 41 WBC. NEC. Hb, ALB., OI, LAD, LVDD HHi Ff& (P <0.05), W
FIB, D-D, PCT, BNP, NLR, FAR, PaCO,, RAD, *xz2,

F2 PIHSIEmEHEIEILE (M (P, P3)]
Tab.2 Comparison of laboratory data between two groups [M (P,, P;) ]

AR X HEZE (61 1) A IFLH (50 f) U1l P

IR TN
WBC ( x10°/L) 6.00(4.85,7.25) 7.45(6.55,8.98) -4.263 <0.001
NEC( x10°/L) 3.62(2.70,4.80) 5.90(4.80,7.28) —6.226 <0.001
LYM( x10°/1.) 1.17(0.78,1.57) 0.75(0.51,0.93) -4.573 <0.001
EOS( x10°/L) 0.13(0.08,0.25) 0.06(0.01,0.17) -3.135 0. 002
Hb(g/L) 144 (137,154) 157(133,166) -2.140 0. 032
RDW (% ) 13.2(12.6,13.7) 13.7(12.9,14.8) - 1. 869 0. 062
ALB(g/L) 39.7(37.5,42.4) 36.0(33.6,38.1) -5.033 <0.001
FIB(g/L) 2.90(2.48,3.44) 4.05(3.08,4.83) -5.118 <0.001
D-D(mg/L) 133(91,258) 287(155,633) -4.122 <0.001
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AR L XJHEZH (61 141]) B I (50 1)) UMl Pl
PCT(ng/mL) 0.05(0.02,0.06) 0.07(0. 05,0. 16) —4.405 <0.001
BNP(ng/L) 124. 00(43. 00,232. 44) 260. 77(71. 84 ,2076. 83) -3.184 <0. 001
NLR 3.12(2.11,4.35) 8.11(5.64,12.21) —7.844 <0. 001
FAR(% ) 7.49(6.51,8.67) 11. 67(8.40,13.97) -6.229 <0.001

M 5Hr
PaCO, (mmHg) 43.1(38.7,46.6) 49.1(42.6,59.4) —-3.705 <0.001
OI( mmHg) 318(288,347) 233(190,287) -5.930 <0.001

LB E
LAD( mm) 34(30,35) 31(27,35) -1.978 0. 048
LVDD(mm) 46(43,50) 42(37,46) -3.684 <0.001
RAD(mm) 34(31,39) 37(33,41) —-2.248 0. 025
RVD(mm) 20(19,23) 25(22,28) —4.583 <0. 001
LVEF(% ) 64(60,68) 65(59,70) -0.528 0.597

2.3 ZAF AECOPD 35 & A= i 3 ik i s i 52 i)
E5T

WP H A 22 B G2 X FEbr 47 3k 2k
PEIZWT, HESRELE LR R e bn i Y YRR (VIF =
10.21) . NEC (VIF =45.37) . LYM (VIF =43.24) .

FIB (VIF =18.06) , HALIEIRIERN B A EHITZE
K2 logistic BT 43871, 45K 78, NLR, FAR &
A AECOPD g 35 & A= il 8l ik /55 s 19 20t 37 16 B (X1
2 (P<0.05), W#E3,

=3 logistic MIH 43 HT45 R
Tab.3 Results of logistic regression analysis
A i B SE Wald x* OR(95% CI) P1H
AL 0.014 0. 065 0. 044 1.014(0. 892 ~1.152) 0. 834
BMI -0.051 0. 100 0.256 0.951(0.782 ~1.156) 0.613
A B[] -0. 141 0. 136 1. 072 0. 868 (0. 665 ~ 1. 134) 0. 301
AECOPD % & Ji -1.039 0. 924 1.265 0.354(0.058 ~2.163) 0.261
A IR AL 1.241 1.349 0. 846 3.459(0. 246 ~48. 666) 0.358
IS 1.023 1.379 0. 550 2.782(0. 186 ~41.544) 0. 458
WBC 0.334 0. 264 1. 602 1.396(0. 833 ~2.341) 0. 206
EOS -0.959 1.224 0.614 0.383(0. 035 ~4.219) 0. 433
Hb 0. 035 0. 025 1. 940 1. 036 (0. 986 ~ 1. 088) 0. 164
ALB 0. 033 0. 151 0. 049 1. 034 (0. 769 ~ 1. 390) 0. 825
D-D 0. 001 0. 002 0. 150 1. 001(0.997 ~1.004) 0. 698
PCT 0. 058 0.618 0. 009 1. 059(0. 315 ~3. 559) 0.926
BNP 0. 001 0. 001 1.621 1. 001 (0. 999 ~ 1. 003) 0.203
NLR 1. 098 0. 434 6.395 2.999(1.280 ~7.024) 0.011
FAR 1.399 0. 466 9.018 4.049(1.625 ~10.089) 0. 003
PaCO, -0.084 0. 081 1.073 0.919(0.784 ~1.078) 0. 300
o1 -0.016 0. 008 3.453 0. 984 (0. 968 ~1.001) 0. 063
LAD -0.068 0. 140 0.239 0.934(0.710 ~1.228) 0. 625
LVDD -0.085 0. 132 0.419 0.918(0.709 ~1. 189) 0.518
RAD 0. 130 0. 086 2.279 1.139(0. 962 ~ 1. 348) 0.131
RVD 0. 340 0. 194 3.079 1. 404 (0. 961 ~2. 053) 0. 079
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HJ7 R, RISk A SPSS25. 0 G i 3 A4 11 45 v %
BEE DT 0 A R, 15 %] 5 AF & NLR + FAR, %3
il ROC fh4k, R B EEE NLR, FAR
14 e A Ak DT B A R T80 i 30 Wk v e 19 53 4R A
RS EE, 45 R R, NLR + FAR Xf =2 4F AECO-
PD 835 fifi 3 ik & R & 2B 0 T AN E fe v, DL IR
1 Fizgk 4,

1.0
0.8+
2 0.67
g — NLR
0.4 — FAR
— NLR+FAR
0.2

02 04 06 08 1.0
1ESEE

1 ROC ghgkE
Fig.1 ROC curve

=4 NLR, FAR XJ34F AECOPD 55 Az it 3 Jok i (8 0000 47 (B
Tab. 4 Predictive value of NLR and FAR for pulmonary hypertension in elderly patients with AECOPD

AF ik AUC(95% CI) P cut-off {H WBIER  RUE(%)  HERE(%)
NLR 0.934(0.892 ~0.976) <0.001 4. 477 0.727 94.0 78.7
FAR( % ) 0.844(0.772 ~0.917) <0.001 8. 080 0. 447 84.0 60. 7
NLR + FAR 0.997(0.992 ~1.000) <0.001 0.927 96. 0 96.7
3 Wi COPD &3 LYM BB AR F X IE4H, g M T 15

WEAA W98 o, WA O s E VRN 09 6 1 i
Bl ok v A 1 ek BEL S5 il 5 05 B AR I B K, BMIL
B, SR OCTE 2217 0 Bk B I I sh ko TR,
Al D ZE AR BE AL R, i U0 AE P9 RZ A e A% i .
V-V LB AT % P 386 10 B D RE S LA O, mT R
SR A AECOPD i 3% T 5 & A= ili 3 Jbk e e
WA WIS HE L A Il 3 ik = R ) AECOPD (3%
BRI Bk 25 R i AECOPD 8 3513 % i [a] 57
K, PROEHLE RS AR R, SR
Ffish bk & R ) AECOPD B2 35 bh g%, & A4
R, BMI AR, fEREHFEIE K, AECOPD ™
BESYR I, AEIG YT N FH T AL . E K 4 T
SRR W BB R, B PLAE R WIT R E K,
FRULTT L, & J1 il 30 Bk =5 R i) & 4 AECOPD [ 3%
RIEHEE, SITRER.

Bl A (B AR ST SO Bl bk w5 8
A P22 KL 5 M AR SUAH OC il 1 48 e 46/ B 98 L Il
BN E VLD RERETS . RIAE. SEIREEZ2
ASERATIOM i B ks TR 8 % e LR R 52 5 8
S AN 5 0 45 It A BT 4 IR, 51 D A af 45
Wi, JE RGN A e, SEUNsh e E. B0
FEARWT, SR Al Bl ok v Y & A ki v 25 ke
SEPERVE R o Sl ks T i il 4% T A B 9 BR
A= B AS A PY B2 40 M2 T B 1 s B 405, iR
5 L4535 PR 48 i 4 M pry ik R 9 i

TEAHFFE A, &I 4 88 0y NEC B e T X
HELH . FESREFE S 0 I 3l Tk s R /s BRI AP U 2% 3
AR AN IR U, R HR P L A1 i A i 3l ik e R
S B R s A AR L ok L 4 B AE
B B fae P s b ek K T R, 5 40 B e g i
AT AR ST R A I Il Bl K RS TR 9 AE-

FRAIRZ G R PEAR S 2 (6] 1 -7 . AR BFFE R,
FHETXT R ZH, EOS 7G5 IF4H b ] Wi/, AT hAe
54F AECOPD 8 3 & I ili 3 ik &5 JE B 4k F 2obk
RIFECIRAS, B DR R E A B 7 & S 808 et
B T IEA 5, SREIEDFFE S Fa—2 7 .
BNP & —Fp ELA I &F 5k . Fl4A . BEAK LA BE J1
SEZFP TR ) MLAS WG . i B3l ik s R 2 1k R
FrE R AT E R TR, HIP BNP [ 43
Wh, BNP [ Al 300 il s Bk s e i) R A, B4R
AECOPD 356G It s ik i e ip 22 B0 4 1 3% v BNP
K FE T, SARUIIRA R - s,
WEAEA SCHkHiE D-D. ALB, PaCO, . OI 7£ M4 [H]
A 22 5 0T R TR LR R AR AR I i S
AF AECOPD 835 57 ¥4 filli 3 ik & 0 3% 155 %) il ST £5 62
K2, RIRES 4% A Bl L 45 W 4n Fn s 98 . LA Y
20 Y S M0 ST T UL L)) BE B A, 9 i 30 bk R T %
Fr A B EIAN O . ARSI R B, 5 X R L
B, A B bk R B9 #4F AECOPD g3 Hb |
FIB, PCT /K0, TR IWIEA, Z4E AE-
COPD 535 1A P 1 Zhvits BE 386 0, A A 21 40 i 3
Z, WURZSEEEIRE, G I M 3h bk & T ad & hn &
BEIML D) RE B . RIE K F Bk, % )& %] AECOPD
X — G )RR B B, T L R — A B 5 A R
1 BHZE T B T R SR ES

NLR AJ Lz e ATLAAR 4 S 45 57 Pk 8 o 52 97 i 4
PERGUIRAS, £ T 1% P4 RH 214 i ¢ o5 28 3 1)
JE NG PR 45 )5 B WF 52 9% )32 X33 . Ellingsen 45
51 NLR 5 AECOPD AH2:., Luo 26U 5F 5% % B,
NLR 5 AECOPD /&34 28 d NAET-AHSE, W REJE T
M B £ 2 I IZE T A s br. tb4h, NLR >
8.9 WA A& AECOPD B35 JCAINF IR AHLIAY T 2% I
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MRS ™, A — e & B, NLR 5
Bk T B AN BLAs R AR 56T 8 IRARESk, A
FKWFFEHRIT T NLR F18 M BH 28 MR i 952 o5 18 35 & 91
Jiish bk w85 R 22 M6l B9 G R o Zuo 25 SIE 52 NLR %t
AECOPD g 5 251 il s ik & Fe A S22 1012 Wi iy
{H, ROC i & F iy 0.701, #x £E 4k Wr{H My
4.659, RALEEH 81.2% , FEHFEFH 59.5% , Jiang
S0 B NLR bR $01 02 78 S S i 5 9 1 2 4
FEAl B bk = B T & SC, ROC Hh £k K A S
0.679, FALERWI(E N 4.674, RGEF R 83.1% ,
RSN 45. 2% , AWFFE & B NLR Tl % 4 AE-
COPD 3 4 ifi 1 )k &1 B i) ROC il £& T i AR >
0.934, FAEFRWIE N 4.477, R 94.0% , 4%
S 78.7% . % L PriR, NLR W g J& fi i =& 4F
AECOPD [5G It sh ik s i A 20de bs o

FAR W7 L5 5 S WAL (9 58 IR 2 . 8 Ik
BRI, B—F BB bR &Y. &4
AECOPD M35 H FIWIENR . ML sh J124 55 Fngl
BEE A B E SRS, E IR R 2, W R AR
FEEMUE . BEAEEUsETe H, FAR A FITAL AE-
COPD B H RIS, HIRKHE/KF AECOPD i
FLeBE, = RAEKER AECOPD S35 FAR JKSF i
FTECY L AT & LA IR FAR B S Tk
HE4H , logistic [ JF43#7 78 FAR k3245 AECOPD
BB A il Bl ik v S B 2k ST fE e R 2R s AR T R
BEJ7 M, FAR ) ROC gk T~ ALy 0. 844, IfE
T {E N 8.080% , R fif B 84.0% , 4% 7 JE
60.7% ; {H NLR. FAR Bt-4 7l %4 AECOPD
& il Bl ik s s B ROC 4 i A Sy 0. 997,
150 1P A BRI BsF 2SR

2 F TR, NLR Fl FAR 1 g —Fh 5 Y 28 Sie b5
B, BAEERE . AR, BHTZ A,
TEAL X N IE )2 7 HLA N FH I, B R KB #5
BRI, ASWEFE Sk Bpodp s [BEHEF 5T, REAR /N,
WS 450 ] e A E — & MW7 2 R BR M, 25 i %)
i stk v R0 TS 28, 7% 22 22 v B s I PR
WS AT S35 BB IE o
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