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Clinical Trial of Buyang Huanwutang in Treatment of Connective Tissue Disease-associated

Pulmonary Fibrosis with Syndrome of Qi Deficiency and Blood Stasis
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[ Abstract] Objective: To evaluate the effect and safety of Buyang Huanwutang in treatment of
connective tissue disease-associated pulmonary fibrosis in the patients with syndrome of Qi deficiency and blood

stasis and explore the possible anti-fibrosis mechanism of Buyang Huanwutang. Method: Sixty-six patients with
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connective tissue disease-associated pulmonary fibrosis with syndrome of Qi deficiency and blood stasis were
randomized to receive either Buyang Huanwutang combined with routine therapy or routine therapy for 4 weeks.
The primary outcome indicator was change in forced vital capacity (FVC) from the baseline, and the secondary
outcome indicators included the changes in percentage of predicted forced vital capacity (FVC% pred) ,
percentage of forced expiratory volume in first second to predicted value (FEV %pred) , King's Brief Interstitial
Lung Disease (K-BILD) total score, 6 minute walking distance (6MWD) , hydroxyproline (HYP) , matrix
metalloproteinase (MMP) , tissue inhibitor of metalloproteinase-1 (TIMP-1), and transforming growth factor-8
(TGF-B) from baseline. Patients in line with the inclusion criteria were included in the primary analysis, and
sensitivity analysis was performed after multiple imputation of missing data. Safety set was adopted for safety
analysis. Result: The 66 patients (included in the sensitivity analysis) meeting the inclusion criteria included 34
in the observation group and 32 in the control group, and 60 patients finally received the whole trial intervention
(included for primary analysis). Compared with the baseline, the FVC increased in the observation group and
decreased in the control group after intervention (P<0.01), which was consistent between the sensitivity analysis
and the primary analysis. The changes in FVC% pred, FEV %pred, 6MWD, and K-BILD total score from
baseline in the observation group were superior to those in the control group (P<0.01), with consistent results
between the sensitivity analysis and the primary analysis. TIMP-1 in the observation group decreased compared
with baseline (P<0.05), while TIMP-1 in the two groups showed no significant changes from the baseline The
observation group outperformed the control group in the changes in HYP, MMP-9, and TGF-B from baseline
(P<0.05). The common adverse events were cough, diarrhea, nausea, rash, and upper gastrointestinal tract
infection, the incidence of which showed no statistical difference between the two groups. Conclusion: Buyang
Huanwutang can improve lung function, motor function, and quality of life in patients with connective tissue
disease-associated pulmonary fibrosis and has good safety. The mechanism may be related to the reduction of
TGF-8, MMP-9, and TIMP-1 levels and maintaining of MMP-9/TIMP-1 balance.

[Keywords] Buyang Huanwutang; connective tissue disease associated pulmonary fibrosis (CTD-ILD) ;

syndrome of Qi deficiency and blood stasis; therapeutic effect; safety
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0.01) o BB 53 B i 25 R F0 32 224 By 45 R — B, W
G 2H 7F IR W PR Sk RN 37 (F=36.138, P<0.01) . “ fif]
HREIR " (F=15.866,P<0.01) . “ /L BE" (F=26.267, P<

x4 WABEK-BILD IHE80RELNTELLEI[M(QL,Q3),2=30]

0.01)3 A4 i f B4 7 (F=60.112, P<0.01) %% 3£ &
B Bk AR A 35 BE A, 4l ) 25 5 4 0l R 1014
(95%C1 6.70~13.58) .4.74(95%CI 1.97~7.51) ,10.02
(95%CI 5.95~14.01) . 6.45(95%CI 4.56~8.34) mL,
ZRAGITFEX(P<0.01), WFK4,

Table 4 Comparison of changes of K-BILD questionnaire from baseline between two groups [M(Q1,Q3),n=30] ix
20 5
I K] 9% 2 eseil i 0 i R M (Fts)
pUESi| 16.00(7.95,25.00)" 2.40(0.00,4.80)" 11.10(0.00,12.48)" 6.55+4.22"
X AL 0.00(-4.20,4.20) -1.15(-3.00,2.40) 0.00(-5.60,5.60) 0.15+3.16
RS> B
215
- W R X 11 3 DL iy 30 i R By (X+s)
W54 11.88(4.20,13.53)" 2.40(0.00,4.80)" 11.10(0.00,11.10)" 6.59+4.58"
X 441 0.00(-4.18,4.18) -1.11(-2.40,2.40) -1.15(0.00,12.46) 0.21+3.21

2.5 P H MWD I LM AR A b 5 X g
20 Lb 3, SR AL IR IT 5 1 6MW D B 722 B i T X il
21, 41 18] 22 57k 32.25(95%C1 18.84~45.66) m, 7 5+
Yt 3 X (F=4.251,P<0.05) . 520 b 69 45
A E AT A R — B 22 7 R 32.25(95%C1
18.91~45.60) m(F=4.266,P<0.05)., WS,

x5 WHBEEMWDREZUTEILR (5+s,n=30)

Table 5 Comparison of changes of 6MWD from baseline between

two groups (x+s,n=30) m
21 4 F = TR 4 B
P =34 43.30+25.42" 42.83+28.07"
Xif e 2 10.34+23.85 10.23£24.51

2.6 WILARH MW HIER LR MEILE W
ZL 21 20 151 Fn XF BEZH 14 41 58 B8 T RIS A UK L YR b AR

ko MABREMBFAERREBLYTELLE[MQL,Q3)]

By R T B RAE R TREA &= 1Y 10% , #04S BF 58
AN HEAT 2 A AN AU AN X 34 4 R T
38T .

BN MR L oA, WS4 HY P 3 R4k ik AR B A T %o
W20, 2 6] 22 5% 4 -70.80(-182.30~40.70) wmol-L",
5 HAT G 2 X (F=4.949, P<0.05) ; M 241
MM P-9 4 3 25 AR (AR F X HR 4, 4[] 25 57 oA -2.33
(95%CI -3.40~-1.00) pg-L"', 22 7 B F 4 il 2
= X (Z=-3.149, P<0.01) ; W %% 2 TGF-B % % £
oAR R T X B A, 4l 22 RO -26.27
(95%CI -34.76~-13.64)pg L', Z R A G iT¢E X
(Z=-4.549, P<0.01) ; TIMP-1 #1 [6] 22 & & -5.34
(95%C1-12.37~1.69) , 4 Ll 3 22 R LG it 2# & X
(F=1.381,P=0.249)., W36,

Table 6 Comparison of changes of serum indexes from baseline between two groups [M(Q1,Q3) ]

20 5 1% HYP/pmol-L" MMP-9/p.g- L' TGF-B/pg-L" TIMP-1/pg-L"
pUE 24 20 -103.63(-181.50,-24.73)" -0.76(-2.13,0.45) -2.59(-6.17,2.89)% -11.78(-18.98,1.19)
Xif HR 41 14 -5.35(-114.84,137.31) 0.87(-0.02,2.43) 24.56(8.20,38.70) -1.75(-10.12,5.77)

27 ANRRM AL KR LR
25 1) B NN Ao b, WS AR R R
AN BN BB AR B, R 43 Ry B R E L W%
20111 (2.9% ) K8 3 PRI W J e 2k fn i AR
5o %R R OWOMOR RN, W4l 7 Bl
(20.6%) , %F HE2H 6 191 (18.8%) . WLEEL 1 441) (2.9%)
A8 BB R OC T IR A DGR RO, R BN
ALT Fh o i AN R B 5 5RIGIT L. K

R A A K i AR R WL I S o FERT S R
SR L AL T | IR AR A AR A B B A B AR

fbo Wk,
3 itig

s 25 4 Al LA A LS O B, M I 2

A B RZ R AL oAb BH 3t T3 J7 v E B Y Y

A2 BARZS FAE T R W, BT LLE i 2

AT bt . WP H M KR EHE
- 109 -
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Table 7 Comparison of adverse reactions between two groups

. o RREROCHEMIARYY BN RN WA KRR N
EEIB7 I Y G D H 582
HRAR SR SR i it 175 LI = (373 WM bR

WAL 34 1(2.94) 1(2.94) 4(11.76) 2(5.66) 0(0.00) 1(2.94) 7(20.59) 2(5.88) 18(52.94)

YR 32 2(6.25) 0(0.0) 2(6.25) 2(6.25) 3(9.38) 3(9.38) 6(18.80) 1(3.13) 19(59.4)

T VAR OHy's 5 000 58 SR AE 254035 S P D REA 0T L ALT 80 AST>3x 0E # {4 F FR(ULN) -+ 20 % >2xULN 1 ; @' Ty it 45 , i 35 JILF

>1.5xULN ;245 W 21 (8 3% 5 AF 75 — 2B 5 5% A9 58 2 3R i A BRI

BRI E By WE SR B A ] DL R R
75 5 1 fili 2T 4k Ak AR R0 /IN BLECM DT AR WA T 41 1 | p
0B I T A0 . M AR Ty Z B2, BT IR
A AT VR o 1S B2, 2 05 A B B AR R
WM 2 3y . BEAR 2 B 2 0F 53 2 B 224 00 s 4 4 ] LA
i 1t B AR /N BB 2H 40 P HY P . TGF-B. VEGF 7K *F- L)
ML AR S DI E IRAT Bk A bR SRR
ATy Z A2y o MR & A Bl Y U9 T i 2 10 i R
o Forp I35 A il vh A2 7 22 Bk, R Y UE 4
AT Z 2%, Sk G R 7] et o P B UM 2 iy =2
Wi Bk AT 20 AR R 2R I i Ak R 22 Ak, T A B T LA
By LE B 100 FE 2 B AR AT I I B I 1 249 75 b At
i) U B 1R R FE O R AR LR R 2
2 Hhodp R B2 R E AT X 45k R 2
A, 1E AT EF X il £F 4 fb ik B o PR 45 il 4 2 B8R AT 3k
R 25 R AT 3K Z GRAL o IR 9% 36 B B 50 - AR A 24 X6 mT
A3 3= 30 ) Toll BE 32 14 4/88 £ 43 1k X T 88/K% % 5%
[K ¥ -kB (TLR4/MyD88/NF-«B ) I N5 Ik LB 3-8
ity /26 11 4 Tl B/ FL 30 W) TR 0 A R HE A A (PIBKY
Akt/mTOR) {55 5 8 % , B K35 B G R (HA) 2 B iR
F (LN) 4§ ECM Hi & (9 7K 7, 9 6l 9 — % (MDA) L)
REPUEACAE R BEARHYP K M3 &
AT DA I 25 05 i 2T 4 £ K BRI i ) R L B AIK SR E
K7 B HY P /K, 4% fili 40 209 BRIE 45 2%, OF T [%
I it 40 21 v TGF-B, .Smad2 . Smad3 .a-SMA 7K,

AW 5% W ow #h BH IR H 7 BE 5 4R R E FVC
87.67 mL, iX ‘i 3 & T 1T H AR A & B Al 19 5 mL,
X AT RE TGN A I B A A BE 2 B R A R B U Y
65T B HEAT B R A R R A T, R
AR A G, BURREAS G A R R v bR o 2
BE TE 30 mL L R0 A ik 36 45 R AH 22 A KL (H 2
178.00 mL FJ 2% B 7F «=0.05 (15 00 T , 1 /2 % 42 fit
90% LA b iy 48 FE . FE — W X e B e iR YT &
G RE AR E A DG ILD 1Y BEAIL BUE 4 ) Xt B i) 4F
5% 1 (SENSCIS) ™ % B HA Y7 I 3 FVCE IR
R % R -93.3 mL/AE | i JE 38 J8 M i 97 1 B H

- 110 -

K -52.4 mL/AF o 55— S0 FH A AR JE R T BR 4 26
FIPEATPE TLD (B3 M RE ML R 22 8570 ot BE G 56 4
i 24 JE b RN FVC R A 80 157.1 mL,
W AAE S8 R 2 A -87.7 mL™*  fn BN g AT AR Y T
il , CTD-ILD [ 3 1 I D e 2 AT TR, A
WFE 7 A B4 % FVC Rl 4 -90.33 mL, %
BB A G 56 R PR, T RE X B Y B PR A TE DR
fof o BEE AN Bl T B IR] A8 K B 15 JE 8 n R
ARt BEE O TR A RN A A A AT
A3 M AT RE 2 A5 B AT AR A A5 AR

W EJT A bR 7, ILD (5 45 IPF) ¥
K-BILD & 43 (9 9\ 1) 28 4k 19 $5c /0N Ife K 1 22 25 5
(MCID) )}y 8 531 AR HF 5T /s ML 40 (3% T Fil
Ji - T PR X R 3G Bl S RE R B R A Y Tk
0, 5 R A 1Y) P R 8 G A A R R R X R B
Ji S i R T A A A T LA B R T T i A BT
AR T, A3 2 12 T A ) R s BT RO L T 4 )
1)~ T30 ¥ AN BE KRR 2 114 0 BEOIR 0T R B G 11 2l
A UE B AR BH IR 37 6 BB R AR R AR TR T
B3 o X IPF BB E M 7R 24 Ji N 6MWD 3 2>
25 m & VAR R BE TR Ay Sz W A F L, 5 Fve,
DLCO K W W FRI X A7 B 559 1) 4 G 1227 A BF 5% (b
7kt EZH R T T4 JE 6MW D I3 4 1 Lh A e
B 22 5 AN PHAA T3 1 R MWD B gk 2k
K 43.3 m, 4 18] 22 58 32.96 m, Ui B #h BH A 1%
Xof BB 32 Sl T R RS I T A AR bR O T, WER 4
IGIT 5 HYP /K- B 5 B, $2 40 BH 8 37 X6 il £F
Akt BRI TR . IR YT S WEE 4 MMP-9 7K F-
BORYTHI R T M, P41 MMP-9 7K - 5L 48 1 ol 3%
HAFAE 25 22 5 A 22 5% -2.33 pg- L' /R #h B
W T AR T B B MMP-9 K Wi, VA7 5 W
LA TIMP-1 K- BT & 35 B, i %ot HE 41 i
JG L EZ S, H MMP-9/TIMP-1 ¥ T & . &M
N B T3 0 LA MMP-9 Fi TIMP-1 (19 & % TF
B, U8 % MMP-9/TIMP-1 F i . 16 97 J5 W 22 41
TGF-B 4 8 3 Ik T X B4, 1 Xof HE 40 494 7 iy 2 3
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Th v, B 26 0 SR (B 41 1] 25 57 A -26.27 pg- L' 41
7 AN BH IR O BEAR T BE B TGF-B K. X IR 4]
16T G TGF-B/K A7 78 JLAL B BF(E , 567 A i
FhEs AR AR S A5 4 A1, AT e $ R X L) R A
11 21 A KRS 3% 5 2Lk — 2B I Bt 1 o

g5 bR A I R Bl ATL X BRI R 1t g T A
#MBH I8 9 46 CTD-ILD H & v 194 3ok & 2 4tk
K 55 45 PR #h BH A H9% 0T Lk 3 CTD-ILD 8 &
1) it D) R 3z s T BE AR 16 5 it . AL AT RE R R
& TGF-B. MMP-9, TIMP-1 /K 3 , 4 # MMP-9/
TIMP-1 V£ . AHF5E 0T LAVE R A 5 I BEHL AL E &
S 30 %k B 56 19 R 56 L B E T AN R T T
CTD-ILD & &G Y7 1Y B R AL 2 bt il 5 iy W] A7
P TR, At Sk itE — 25 A AR il 27 4 A B8 & /3R 97
LR L, R Ok T LA #h BH A T 45 A iz sl 4k
o JE 3K JE A /i IR 2 R A B B AT S0 T TR it Y
PRt HEAT 3 — 25 R AR R .
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