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[Abstract] Objective To explore the value of using prognosis evaluation model to predict the prognosis of
patient with chronic obstructive pulmonary disease (COPD) complicated with chronic heart failure (CHF). Methods A
retrospective study was conducted. A total of 94 patients with COPD complicated by CHF treated in the First Affiliated
Hospital of Hebei North University from June 2016 to June 2019 were selected as the research objects. The clinical
data at admission were collected: (D General information, including gender, age, type of primary disease of CHF,
course of COPD, smoking history, chronic complications, cardiac function grade and dyspnea grade; @ Laboratory
indexes: including white blood cell count (WBC), hemoglobin (Hb), platelet count (PLT), C-reactive protein (CRP),
albumin (Alb), blood creatinine (SCr), blood urea nitrogen (BUN), uric acid (UA), homocysteine (Hcy), N-terminal
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pro-brain natriuretic peptide (NT-proBNP), and neutrophil lymphocyte ratio (NLR), platelet lymphocyte ratio
(PLR), lymphocyte monocyte ratio (LMR) and CRP/Alb ratio on day of admission were calculated and recorded;
(® Cardiac function and airway pathway indexes: left ventricular ejection fraction (LVEF), forced expiration volume in
the first second (FEV1), forced vital capacity (FVC) and FEV1/FVC calculated on the day of admission. Patients were
divided into a survival group (72 cases) and a death group (22 cases) according to the all-cause death 2 years after
discharge in the follow-up. The differences of the above clinical data between the two groups were compared. Logistic
regression model was used to analyze the independent risk factors affecting the prognosis of COPD patients with CHF.
The receiver operator characteristic curve (ROC curve) was drawn, and the predictive values of various risk factors for
the prognosis of COPD patients with CHF were analyzed. Results  Compared with survival group, the proportion
of cardiac function New York Heart Association (NYHA) IV degree, the proportion of dyspnea 4 degree, NLR, PLR,
SCr, Hey, CRP/Alb, NT-proBNP were significantly increased in the death group [the proportion of cardiac function
NYHA IV degree: 59.09% vs. 29.17%, dyspnea 4 degree: 31.82% vs. 12.50%, NLR: 4.94+0.99 vs. 3.89+0.86,
PLR: 108.52+9.25 vs. 97.80+19.24, SCr (umol/L): 101.02 +12.32 vs. 92.37+ 14.31, Hey (umol/L): 17.18 £4.12 vs.
14.63 £2.34, CRP/Alb: 0.46 £0.14 vs. 0.32+0.14, NT-proBNP (ng/L): 7 571.76 £ 1 954.41 vs. 6 438.86 £ 1 459.70,
all P < 0.05], LMR, LVEF, FEV1, FEV1/FVC were significantly decreased [LMR: 5.59 +1.00 vs. 6.11 £0.84, LVEF:
0.49+0.10 vs. 0.53+0.10, FEV1 (L): 1.02+£0.25 vs. 1.20+£0.21, FEV1/FVC: (57.35+6.82)% vs. (61.81 +5.67)%,
all P < 0.05]. Logistic regression analysis showed that NLR and LMR were the independent risk factors of the prognosis
of COPD patients with CHF, the odds ratio (OR) and 95% confidence interval (95%CI) were 7 370.171 (2.604-
20 859 674.400) and 0.000 (0.000-0.688) respectively, and the P values were 0.028 and 0.040 respectively. The
regression equation of NLR and LMR (14.297+8.905 X NLR — 0.373 X LMR) was obtained as the joint index. By ROC
curve analysis, NLR, LMR alone and combined indicators had predictive value for prognosis [area under ROC curve
(AUC) and 95%CI were 0.781 (0.670-0.892), 0.667 (0.530-0.804) and 0.937 (0.876-0.997) respectively, P values
were < 0.001, 0.018 and < 0.001, respectively], the prediction value of joint detection was higher, AUC = 0.937, 95%CI
was 0.876-0.997, P < 0.001; its sensitivity and specificity were 90.91% and 93.06% respectively, which were higher
than those of any above single index. Conclusion NLR and LMR are the influencing factors of the prognosis of patients
with COPD complicated by CHF, the Logistic regression equation of NLR combined with LMR is an ideal model to
predict the prognosis these patients.
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2 2% W} 9% 2% 51 £ (modified British medical research
council, mMRC ) FF-Wg R ¥ [7] & 1T PEAY , 146 0 ~
440, ODIIRE P (S B LG ) 2 0 12 W FNG

44 FEV1/FVC.,
1.4 W5k : CHF B35 BB e #7112 el i
Bt , AR R R B 2 4R &S S R

J7 15T 2018) 7 A NYHA 0 S REAM bRIEEATIE BT,
fr, @1 ~ Vg ; @ LR EHR, BmARYS 15 Gt drik . i SPSS 22.0 it # ik o3 #r

T 40 M 3 %X (white blood cell count, WBC). Ifil. £T.
£ F (hemoglobin, Hb). Ifil. /N 7T %% (platelet count,
PLT). C- Jx W & H (C-reactive protein, CRP). H &
I (albumin, Alb). I JLETF (blood creatinine, SCr). I
JK 2 % (blood urea nitrogen, BUN), JR 2 (uric acid,
UA ). [A] 12 i 2 R (homocysteine, Hey ). N 7K i fixi
# K 7 1A (N-terminal pro-brain natriuretic peptide,
NT-proBNP), H- 1 58 v 4 40 it / 9 E4 40 i B {0
(neutrophil lymphocyte ratio, NLR ). Ifil./]Miz / ik B2 41 g
FUAE (platelet lymphoeyte ratio, PLR ), #RELZHY / FA%
4L FEAEL (lymphocyte monocyte ratio, LMR ), CRP/Alb
FAE s @ D IIRERAUEDIRE « ABE 4 TR AL IER
8 22 i PR R ) 220 ZE 5 1 534K (left ventricular
ejection fraction, LVEF ), & FHIH D REASCAS I 5 FH 3 i
1% (forced vital capacity, FVC), 28 1 #2H R4
F (forced expiration volume in the first second, FEV1),
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£ 4l 2 TAEFRE #h £k (receiver operator
characteristic curve, ROC f1£k) 70 #1 £ 16 [ [ 28 %)
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2.1 AU LSS —RTORA LA (R 1) :
MR A | R B | COPD i | WA Bt |
GIFAE (g L DR ) i 22 e e it22 i X
(3 P>0.05) ; SLT- 410 I HE NYHA IV A I A
HE 4 G HLIE I s TAFIG 4L (3 P<0.05),
2.2 ARG M2 LR = AR bR LA (R 2)
PZH ABERS WBC ., Hb, PLT, CRP. Alb, BUN, UA I

£1 AEWEFAH COPD &H L HFIBEE MR ERIAILE

1 e R () ARG BRI (5] (%))

- () B (% ,x+s) PokALOAWE  mUEM O Bun it oiE KUBMEOIERE  SE RO
s 72 44 28 69.68+10.93 19(26.39) 23(31.94) 16(22.22) 9(12.50) 5(6.94)
T 22 10 12 723341524 4(18.18) 7(31.82) 6(27.27) 3(13.64) 2(9.09)
x /18 1.690 0.903 0.769
P1H 0.194 0.369 0.943

1] Bl%  COPD ffE  WRHEL G IE (41 (%)) NYHA 532 (1] (%)) P8 DRI (491 (9% ) )

- ) (FE,xxs)  [(H1(%)) e Ui Wb I~ Mm% |\ 1~3% 44
fETEH 72 4124093  40(55.56)  41(56.94)  29(40.28) 51(70.83) 21(29.17) 63(87.50) 9(12.50)
BT 22 445+1.04 15(68.18) 12(54.55) 12(54.55) 9(40.91) 13(59.09) 15(68.18) 7(31.82)
il x M8 1.331 1.107 0.039 1.395 6.536 4.452
P 0.187 0.293 0.843 0.238 0.011 0.035

x2 AEFEHA COPD §HONRBEEXBEIEIRH LR

- % WBC [ X 107/L, HE; PLT [ X 10°/L, l:ILR }_’LR I_,MR CRP
(i) M(Q, Q) (g/L,xts) M(Q., Q) (x+s) (x+s) (x£s) (mg/L, M(Qy, Qy))

A 72 7.91(6.03, 928) 1321242342 193.5(139.6,252.5) 3.89+0.86 97.80+19.24 6.11+0.84  8.77(5.25,15.85)
T4l 22 8.21(6.23,10.03) 125.85+27.84  219.3(152.6,275.4) 4.94+0.99 108.52+ 9.25 5.59+1.00 11.77(6.09, 8.14)
UlifE 1.093 1.051 0.833 4.896 2.519 2.428 1.395
P 0.126 0.296 0.221 <0.001 0.013 0.017 0.089

1l 15144 Al_b SCr_ BUN _( mmol/L.,  UA (_ umol/L,,  Hey E pmol/L, CIEP/AH) NT—pro_BNP

- (F)  (gl,x*s)  (umol/L,x+s) xts) xts) xts) (x=*s) (ng/L,x+s)
TG 72 34914814 923741431  791+212  289.77+56.14  14.63+2.34 0.32+0.14 6 438.86 & 1 459.70
rdl 22 31.93+9.67 101.02+1232  871+294  32045+87.13  17.18+4.12 0.46+0.14 757176 +1954.41
18 1.437 2558 1.408 1.951 3.679 4.105 2918
PAH 0.154 0.012 0.163 0.054 0.001 <0.001 0.004
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5 151%k LVEF FEV1 FVC FEV1/FVC
(f) (L) (L) (%)

A4 72 053+0.10 1.20+£021 1.89+0.42 61.81+567

FET-4l 22 049+0.10 1.02+0.25 2.06+0.73 57.35+6.82
e 2303 3.362 1.374 3.076

P1H 0.024 0.001 0.173 0.003
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F 4 Logistic B39 #5m COPD &7

CHF EEMEHRKRESE
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(¥ P<0.05),

%5 NLR #1 LMR Eh=EX& il COPD &3

CHF 2£#& £ FIET B E
UL FRE

&k AUC 95%CI PE  HbrE

(%) (%)
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LMR 0.667 0.530~0.804 0.018 6245 7273 4861
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Jixi A BK (brain natriuretic peptide, BNP) A9 & 7= 47 ;
LVEF J& P40 Dy R (088 75 16 b, JLAKSF- B AIS Bz i
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