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Therapeutic Effect of Bufei Huoxue Capsule Combined with Budesonide/Formoterol Aerosol for
Inhalation on Acute Exacerbation of Chronic Obstructive Pulmonary Disease Complicated with
Pulmonary Hypertension®

LIANG Lijie, MIAO Miao, WANG Jianwei, WANG Xiaobo, GUO Xia, HAN Xiaoqing, YU Changli,
LI Qiubing ( Dept. of Respiratory Medicine, Affiliated Hospital of North China University of Science
and Technology, Hebei Tangshan 063000, China)

ABSTRACT OBJECTIVE: To probe into the therapeutic effect of Bufei Huoxue capsule combined with budesonide/
formoterol aerosol for inhalation on acute exacerbation of chronic obstructive pulmonary disease ( AECOPD )
complicated with pulmonary hypertension. METHODS: Totally 80 patients with AECOPD complicated with pulmonary
hypertension admitted into this hospital from Jan. 2019 to Jan. 2021 were selected and divided into control group and
study group via the random number table, with 40 cases in each group. The control group was given conventional
symptomatic treatment, while the study group was given Bufei Huoxue capsule combined with budesonide/formoterol
aerosol for inhalation based on the control group. The COPD Assessment Scale( CAT) was used to assess life quality,
the clinical efficacy, indicators of immunologic function| T-lymphocyte subpopulation CD3*, CD4" and CD8", natural
killer cell(NK cell) ], blood gas analysis [ arterial partial pressure of oxygen ( PaO, ), arterial partial pressure of

carbon dioxide( PaCO,) and arterial oxygen saturation( Sa0,) |, pulmonary function [ forced expiratory volume in one
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second( FEV,), FEV,/forced vital capacity (FVC) and peak expiratory flow (PEF) ], pulmonary artery pressure
[ pulmonary artery diastolic pressure( PADP) , pulmonary artery systolic pressure( PASP) and mean pulmonary artery
pressure( MPAP) ] and 6 min walk test(6MWT) distance were compared between two groups. RESULTS: The total
effective rate was 87.50% (35/40) in the study group, which was significantly higher than 65. 00% (26/40) in the
control group, with statistically significant difference ( P<0.05). The CD3", CD4", NK cell, PaO,, Sa0,, FEV,,
FEV,/FVC and PEF levels of both groups were increased after 14-day treatment, and those of the study group were
significantly higher than the control group, with statistically significant differences ( P<0.05). The CD8", PaCO,,
PADP, PASP and MPAP levels of both groups decreased after treatment of 14 d, and those of the study group were
significantly lower than the control group, with statistically significant differences( P<0. 05). The 6MWT distance were
prolonged and the CAT scores were decreased in both groups after discharge from hospital ; the 6MWT distance of study
group was significantly longer than that of the control group, and the CAT score of study group was significantly lower
than that of the control group, with statistically significant differences (P<0.05). CONCLUSIONS: The combination
of Bufei Huoxue capsule with budesonide/formoterol aerosol for inhalation in the treatment of AECOPD complicated
with pulmonary hypertension can effectively improve patients’ pulmonary function and blood gas level, reduce
pulmonary arterial pressure, promote immunologic function, exercise tolerance and life quality, with remarkable
therapeutic effect.

KEYWORDS Bufei Huoxue capsule; Budesonide/formoterol aerosol for inhalation; Acute exacerbation of chronic

obstructive pulmonary disease; Pulmonary hypertension
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Tab 1 Comparison of baseline information between

two groups
A WA BIR4L(n=40) ¥fHH41(n=40) e P
/61 %) B 29(72.50) 27 (67.50) 0.238  0.626
o 11(27.50) 13 (32.50)
I/ (345, %) 70.96£6.42  69.56+7.22 0.916  0.362
COPD i/ (its, 4F) 3.2920.89 2.98+0.71 1722 0.089
SRR/ H(%)  BE 6(15.00) 7(17.50) 0.083  0.773
T 27(67.50) 28 (70.00)
FE O 7(17.50) 5(12.50)
MRAR Bl (%) 26 (65.00) 29 (72.50) 0.54  0.469
1.2 A&

Xf HRZH R A B S BEAT B RURRE V6T, AL 95 IS P
Qe Vi SAEIR A o WFTE 2 R AR T IR B SRR L 25 T b Al
{0 A B (RS < R RERE 0.35 ¢) , 1 K 4 HE, 1 H 3k, 7d %
LASTRE VAT 2 TR s A M AR TEAR SR B W A 250 (1)
(HUHS - 5 32 60 W, BRI 75 A5 AR 78 160 pg Fled S FRAR 5454
4.5 pg) 1L, B HARBEA 1K IR)T 14 do
1.3 frRUTERRME

YT 14 d, SO PERL I TERBOR 236 15 15 (2021 448
VTR ) 1 SHEAT I AR AR I AR IAAE ) S8 0, i <
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(2) SRS 6 b« TIRITF AT AT 14 d Fl B 25 08
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SrHTAR bR L AE B K I 4 43 e (PaO, ) (B ik il — S AL Bk 43 &
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[ Jaeger 20 w) ) A I i D REFE AR, G 4556 1 s T PRI 25 R
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K F NSS-SKY 800 A U (0,57 238 ) 75 12 Wi A ( TR BH 4R
BACT BT R Gy A BR 2 R ) A I it 30 bk e ), 40455 il 3l
Jik & 3 = (PADP) | Jifi 3 ik We 48 Hs ( PASP ) 1 Jifi 3l ik 7 2 s
(MPAP) , (4)iz 3 77 ETE &L : TIRyrar. ke 3 1~ H
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Yo AT G T AR AR 4 R B SPSS 22. 0 G814t SR FE 4 HT
PRSI G B B WO E A SR SRR R R 2R (%)
MR R AT X R0 s e T RE R A IS T A il T
AEFE bR ISR IR 77 OMWT B ES FI CAT PE4M 45+ %RER
xxs IB IR, G IR PEAT B ST AR AR ¢ A 50, 2 N EL R AT I
%t K5 s P<0. 05, R EFA G #E L.

2 #R
2.1 I&EKFTH

ST 1 AT 3Ry 87.50% (35/40) , 5 X IR 41
65.00% (26/40) tL %, M B M, ZRAHIT¥E X (P<
0.05), .3 2.

F2 WHRBEGKRTRLE (%) ]

Tab 2 Comparison of clinical efficacy between two
groups [ cases ( %) ]
45 T3 R Tk BAN

W5c4L(n=40) 15 (37.50) 20 (50.00) 5(12.50) 35 (87.50)
R (n=40) 10 (25.00) 16 (40.00) 14 (35.00) 26 (65.00)
Ve 4.258 5.591
P 0.039 0.018

2.2 GREINEEISHR

Wi BRI AT CD3™ ,CD4™ [CD8™ il NK 4ii fg /K - Lh 34,
% TG L(P>0.05) ; H4H B VAT 14 d 1y CD3™
CDA4" 1l NK 417K~ 5 34 77 50 Lo 35 0 S 7w, ELOFoE 40
BE TR, 22 5 A G E R L (P<0.05) s A B EH IR
7 14 d () CD8 /K- 57457 A ELig 35 B B REAIG, HLAF 7T 4100 8
XT3 IR, 22 F IR G240 L (P<0.05) , W3 3,

®3 WMARFRTAREREINEEIEIRLE (x5, %)

Tab 3 Comparison of indicators of immunologic function between two groups before and after treatment (x+s, %)

4 ipyld] cn3* cn4* cps* NK 41
WA (n=40) YT 0.63 +0.20 0.34 0. 11 0.36 £0. 11 25.07 £2.25
B 14d 0.82£0.29 0.49£0.12 0.28 £0.08 30.03 £3.18
VPR E) 3.411/0.001 5,828 /<0. 001 3.72/<0.001 8.053/<0. 001
SHRLL(n=40) AR 0.61£0.12 0.31£0.07 0.41£0.12 24.98£2.25
A7 144 0.69 +0. 14 0.41£0.1 0.32£0.09 28.04 £2. 74
/PR ILER) 2. 744 /0. 008 5.181/<0.001 3.795 /<0. 001 5,459 /<0. 001
t/PORITRTALI ) 0.542 /0. 589 1.455/0.15 1.943 /0. 056 0.179 /0. 858
/PORYT LA ) 2.553/0.013 3.239./0.002 2.101 /0. 039 2.998 /0. 004

2.3 MRHHIERR

PIZH B FIRIT T Pa0, ,PaCO, F1 Sa0, /K- [LEL, 22 5714
TGet# 2 L(P>0.05) ; FiZH R FRYT 14 d 1) Pa0, .Sa0, 7K
G T AT LA B A, LB ST AL T R AL, 22 R
BG4 L (P<0.05) s 4L EIRIT 14 d 19 PaCO, /KF 5
YEYT AT A AR, L IT A R AR T AL, 2 R A &
T RLL(P<0.05) , L3R 4,
2.4 FHIhEEISER

PIZLBEIRITRT FEV, (FEV,/FVC il PEF /K- L8, 22 5
BIHGI % L (P>0.05); AL B H BT 14 d 1) FEV, |
FEV,/FVC PEF 7K-F- 5167 H1 AW 8 5, BSR40 0 2
o TR R, 25 F A Gt L (P<0.05) L3R 5,
2.5 RhzhEkIEA

WidH B 247 T PADP PASP ll MPAP /K LL#R, 2 53
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®4 WMABFBRTAIREOSSHIERLE (xs)
Tab 4 Comparison of indicators of blood gas analysis

between two groups before and after treatment(x=s)

A5 [} i) Pa0,/mm Hg ~ PaCO,/mm Hg Sa0,/%
L4 (n=40) TR 54.09£6.47  T7.01£10.07  70.873.47
T 144 75294772 40.23£5.47  90.4545.16
/PCHLIEEE)  13.311/<0.001 20.299/<0.001 19.915/<0.001
X HRZ (n=40) IR 53.26+6.19  77.28+9.83 71.08 +3.34
97 144 66.45+7.52 5229633 82.36+4.72
VP(HINIEE)  8.565/<0.001 13.518/<0.001 12.338/<0.001
1/ PCRIT AL L) 0.586/0.559  0.121/0.904  0.276/0.783
t/PCRITRALIN AR 5.188/<0.001  9.117/<0.001  7.317/<0.001

F:1 mm Hg=0. 133 kPa
Note; 1 mm Hg=0. 133 kPa

LGFH£RL(P>0.05) s W48 iR)T 14 d i) PADP PASP
I MPAP 7K 53677 1if b 884 B S e, ELBE e 4] AR T
XA, 22 A G AR L (P<0.05) , I3 6,

HE BB S8 2022 45 22 855 1 1)



xS WAREFRTEIGMINEEIEIRILE (x25)
Tab 5 Comparison of indicators of pulmonary function
between two groups before and after treatment(x=+s)

5 WA FEV,/L.  (FEV,/FVC)/% PEF/(L/min)
W54l (n=40) B 1.66 £0.19 52.78+4.22  280.71+42.59
B 14 d 2.13£0.17 61.16+3.94  428.49+38.69
/PO IER) 11.659/<0.001  9.180/<0.001 15.254 /<0. 001

KR (n=40) SHITRT 1.62+0.22 S3.11£3.17  291.57 47.9
B 14 d 1.84 0,18 56.81£3.73  370.69 £40.59
VP(AIIES)  4.895/<0.001  4.780/<0.001 7.964/<0.001

/POIRIF AL LEAR) 0.870/0.387  0.395/0.694  0.183/0.855
/PCRIT RN L) 7.408/<0.001  5.071/<0.001 6.519/<0.001

2.6 6MWT FEE CAT ¥4

PIZH R FIRYTHET OMWT B ES (CAT 353 lUHL, 22 R 4
THEREC(P>0.05) s AL BT S 3 S H i 6MWT B s 5
IRITAT A I A, HAF T A 0 K T R, 22 R

* 6 WABERITAIEMBNAKENLE (x+s,mm Hg)
Tab 6 Comparison of pulmonary arterial pressure between

two groups before and after treatment (x+s,mm Hg)

45 I PADP PASP MPAP
W534 (n=40) T 40.1149.27  48.19+10.32  44.43:11.15
B 14 d 32.2047.61  40.17#6.61  32.31+8.73
VP(ANIE)  4.166/<0.001  4.139/<0.001  5.413/<0.001
X2 (n=40) i) 4.23£10.36 49.25£11.39  45.27:11.30
AT 14 36.66+6.91  44.50£7.79  37.74+8.89
VPCAIWES)  2.321/0.03  2.177/0.032  3.312/0.001
/PORITRGALIRIEAR) 0.510/0.612  0.436/0.664  0.335/0.739
t/PORIT AR LA 2.738/0.008  2.681/0.009  2.756/0.007

YE TR L(P<0. 05) s BILLIH th BRI 3 A1 19 CAT 343 55
ST L B WEAE , ELBFAS L) A T4 B4, 2 S84 553
ZEREX(P<0.05) WK T,

R7T WHBEHEBTIIE MWT BE5E  CAT {4 Lb 4 (x+s)

Tab 7 Comparison of 6MWT distance and CAT scores between two groups before and after treatment(x=s)

| 6MWT Jigs/m CAT ¥4/ 4

) AT HbifE 34 A ! P RITTT HbeE 3 A ! P
D541 (n=40) 253.16£13.93 289.65+15.39 11118 <0.001 27.3243.65 20.072.25 10. 694 <0.001
X4 (n=40) 254.91£14.91 275.54£14.63 6.246 <0.001 27.1443.43 22.73£2.91 6.201 <0.001
t 0.542 4.203 0.227 4.574

P 0.589 <0.001 0.821 <0.001

3 it
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I PR
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B AE TS KRR RS U R R 40 e LA R
A BTGP 3 TN = A L B A A DU R A AR g )
POHIVER , T $E 5 By 3244 (AN MRS ) /% A B, B AV 4T At 1
A B 1 i, {0 SRR IV R ZE P ot , H ELRB S X TG TG MY
B H ST 22 32 VS B0 VR, AT S8 3 e 8 AR L v
EEIA Ay, COPD J& T Wig Ul “ il ik " S , JH: 2 99 6 P ) oA L e
TR AEERRIE Y o R R T B 2, AR AT M
HEARZ, wE DR AN B 2 Ml 25 B, A e RE TR T A
F, REAE XA IH 7 wB 1115 5 300 B A2 200 4 T, T3R5 T ik

FPIEBEBEHZS P S0 2022 4F4 22 55 1)

EEL 40 A AT R A 0 G i ) Bl A | [ B BT St e B LAk
FEFH ; 2R AT D380 T8 #asd iy 38 Bk Ak 3%, B o e 85 P AL
FIHT AR S AL, v el < BEL2E , FiE 27 Fili Ty Al O 4K 5 B S 2
ORIV G RANE P, B PO e T B AL |
TRIFLL AT SRR b3k 3 254 1, REAE R 21 5 00 I Rl
[ AR

AMGT A BT 2 R A I A AR (87, 50% ) B i = %
HBZH (65.00% ) ; PHLH R HZVGYT 14 d 1) CD3" .CD4™ F1 NK 4 Jifg
K TH G, B oE 4L B W 8 5 R AL A 4L R R AT
14 d ) CD8" KR [AAR , LA 5% 41 58 4 W AR T I 4l %
FH M 335 100 B 30K 45 A M 43 1 4R B4R B R R %5 IR T
AECOPD £:Jf PH, W] A5 204 i 183 1) B 28 ) i R IG R YT 4L
Pa0, \PaCO, [ BHLIARTEY) RARZS T 19 & 5 i LA S A F 1
i, S0 R 5 40 B T 48U BT 06, AECOPD 4 JF PH 3 2 4L
B4, I PaO, I , PaCO, k'™, ABFsTh, B
HBFIRIT 14 d 1Y Pa0, . Sa0, /KT8, HOFsE 4 835 W
T TR IRZH W4 B A YT 14 d (1) PaCO, ,PADP PASP FI
MPAP 7K -5 FAK , ELAF9E 20 3 3 WA A0 T 5 B4 . SR WM
T L2 SR T AT i 25 PR A 2 W A 2650 ) A ek s iR
it 2L 2R Ay 8L, RV 30 Jbk 1) XL , 45 2R A A SR A 3 1 L %
BiRVEM A 3%, FEV, FEV,/FVC PEF J&i¥4k COPD f % JH
Tebr, FEBF BT R XERS, FEV, (FEV,/FVC PEF /K25
B FEMG. AW, AR HIRYT 14 d 1) FEV, (FEV,/FVC
1 PEF K37 i, AL ST 4L 5 0 s X IR, 5l 2 R
L0 IR SE L AR o 28 LA 7 LI A TG 5 A1 45 A
5 W AN 25 BT LA A St ek AECOPD 49 PH B (1)
IGLiIRg , AT B850 o 23 18 BT B K P R gt DL R A 808
B, AT ST A O LA B i B S E A TR AR, 0 S
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