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Efficacy and safety of fasudil combined with sildenafil in the treatment of chronic
obstructive pulmonary disease with pulmonary hypertension”
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Liability Company , Zhengzhou, Henan 452371 ,China ]

[ Abstract] Objective To study the efficacy and safety of fasudil combined with sildenafil in the treat-
ment of chronic obstructive pulmonary disease with pulmonary hypertension (COPD-PAH). Methods From
March 2016 to May 2018,90 patients with COPD-PAH in our hospital were divided into two group according
to randomized complete blocks designs: the control group (n=145) and the observation group (n=45). The
control group received routine treatment—+sildenafil while the observation group received routine treatment—+
sildenafil+ fasudil, continuously for 14 days. Hemodynamics [ pulmonary artery systolic pressure (PASP),
mean pulmonary artery pressure (mPAP), tricuspid regurgitation velocity (TRV), right ventricular outflow
tract diameter (RVOT) and Tei index, left ventricular ejection fraction (LVEF) |, blood gas analysis[ partial
pressure of oxygen (Pa(Q,) and partial pressure of carbon dioxide (PaCQ,) |, vasoactive factor[ endothelin-1
(ET-1) ,nitric oxide(NO) ,vascular endothelial growth factor (VEGF) | and exercise endurance[ 6 min walking
distance (6MWD) ] changes were compared between the two groups before and after treatment to evaluate the
clinical efficacy. The adverse effects of drugs were also counted. Results After 14 days of treatment, the total
effective rate in the observation group was higher than that in the control group (P=0.012). Hemodynamics
(PASP.mPAP,TRV,RVOT, Tei index, LVEF) , blood gas analysis (PaO, ,PaCQ,) and vasoactive factor (ET-
1,NO,VEGF) of the two groups were significantly improved compared with those before treatment (all P<C
0.01), but the improvement of the observation group was more significant (P<0. 05). There was no significant differ-

ence in the incidence of adverse drug reactions between the two groups (y*=0. 809, P=0. 368). Conclusion Fasudil
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combined with sildenafil can safely and effectively reduce pulmonary artery pressure in patients with COPD-

PAH. The mechanism may be related to the decrease of serum ET-1, VEGF level and the increase of serum

NO level.
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(6 MWD) = 1 X B4, 1t B 3 &F Hb R 36 78 M A i
A LG 230 AR AR i 50 ik R g 06 2 M i 4 R A 0 =
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254y PAH AN [A] i 42 B K A B0, AT 57 280 R
IR B2 b K 4% o [ N 8 96K 20 B 245 107 50 4 9 /b B0 A
TEYIIA RN o R G AR SRR T B 2R YT
BOR K AR % COPD-PAH 8 N L i k4
697 S AE A AR ok PAH 8 i) 25 ) 1 1K 4336 77
AT N R R (R AT AE 4 R A Il DR S B AR
S BT 22 A 418 IE R 2 TR R A I AR

2% 3k

[1] GUPTA K K,ROY B,CHAUDHARY S C,et al. Preva-
lence of pulmonary artery hypertension in patients of
chronic obstructive pulmonary disease and its correlation
with stages of chronic obstructive pulmonary disease, ex-
ercising capacity, and quality of life[J]. ] Fam Med Pri
Care,2018,7(1) :53-57.

[2] GUPTA N,RASHID J,NOZIK-GRAYCK E,et al. Cock-
tail of superoxide dismutase and fasudil encapsulated in
targeted liposomes slows PAH progression at a reduced
dosing frequency[J]. Mol Pharm,2017,14(3) :830-841.

(3] Je. 2= SCR PhI% L 45 125 7 3 AR b 15 2 BEL 8 1P il s
P TR 5 O I 2 Tk g PR AR 2 A e A R T 1 F
5 [J]. E BRI 4235 ,2017,37(1) 1 30-34.

(4] B ML, LR, & O MiE 8 i 58 0 P74 il 3 Bk &
FE £ 74 O Al 25 9 OR /AR LD . O 31 2R A
2016,31(9) :881-884.

(5] i, 4 e i, W &7 My /R 64 74 3t IR VA 97 il 3l ik s K
B A L] . o 25 3% 15 3497 2 12017, 223)
281-286.

(6] Ho AR IR s o W W o 20 2 18 P BEL 28 P il 0 o 401 18 18
REL 22 P4 [ 955 12 14 45 7 (2013 4R 4631 O [J/CD]. [ B
SRV 4% 3 G RRD ,2014,36(2) : 67-79, 80.

(7] E#,ZWE B =A% 2015 4F R il = I 45 7 1 4
7L Bl TB] 2 il 152 TR 56 vh SCIR 4 AR L. b Al 7 AR
225 .2017,26(5) :454-457.

[8] SAMAREH FEKRI M, TORABI M, AZIZI SHOUL S, et
al. Prevalence and predictors associated with severe pul-
monary hypertension in COPD[J]. Am ] Emerg Med,
2018,36(2) :277-280.

[9] WEISE-CROSS L,SANDS M A,SHEAK J R,et al. Actin
polymerization contributes to enhanced pulmonary vaso-
constrictor reactivity after chronic hypoxia [J]. Am J
Physiol Heart Circ Physiol,2018,314(5): H1011-H1021.

L107] Ak S > 2 Ad s B 55 B Az LA S 1 i 2l ik o i A L o
¥ VEGF 5 TGF-B1 AP 40 Kl R L. BARA W)
ez ik 8 ,2017,17(13) :2550-2552.

C1L] ZEg . P04 AR 22 38 45 LT Rho Blg. W ECER-1 Al
— AL EAE S RO I LR g = LT B BR LR
7 715,2017,44(5) :360-362.

[12] JING X G,JIANG T C,.DAI L L.,et al. Hypoxia-induced
autophagy activation through NF-¢B pathway regulates



1682

cell proliferation and migration to induce pulmonary vas-
cular remodeling[J]. Exp Cell Res, 2018, 368 (2); 174~
183.

(1370 JE o Bk X0 PG, B 45 11 BORD T 1S ik S (] BEL 07 Bsf
V) e i 5ty ik w8 e R B i 3 R fili 41 22 ET-1, NO, TXB2 1
HO-1 R B ma L] 1P ERL K 242240, 2017,48 (1)
1124-1128.

[14] YOSHIDA K,SUZUKI S,SAKATA J,et al. The upregu-
lated expression of vascular endothelial growth factor in
surgically treated patients with recurrent/radioresistant
cervical cancer of the uterus[]J]. Oncol Lett,2018,16(1)
515-521.

L1572 e ok . 7 o ) B . = At VT T06 5 10 3t S R 2 44 BEL
FEAE 555 T 5l ik 3 R 0L PN B B v NT-
proBNP, CRP #yFZ 0 [ ]. o [ 22 4F 2 2 3, 2018, 38 (4)
833-835.

[16] BADLAM ] B,BULL T M. Steps forward in the treat-
ment of pulmonary arterial hypertension; latest develop-
ments and clinical opportunities [ J]. Ther Adv Chronic
Dis,2017,8(2/3) . 47-64.

[17] LEWIS G D, NGO D, HEMNES A R, et al. Metabolic
profiling of right ventricular-pulmonary vascular function
reveals circulating biomarkers of pulmonary hypertension
[J1.] Am Coll Cardiol,2016,67(2) ;:174-189.

[18] AGUERO J,ISHIKAWA K, HADRI L, et al. Intratra-
cheal gene delivery of SERCAZ2a ameliorates chronic post-
capillary pulmonary hypertension; a large animal model
[J].J Am Coll Cardiol,2016,67(17) :2032-2046.

(197 ThJ7 =5 i il 388 %f 068 1 BEL 2 2 Jii 952 9 5 I IS 3l ik o T
FBEMARZS K i 3 NOLNOS K- 5 [T, A3 4 5%
M S IR .2017,24(12) :1414-1418.

L2071 U8 ik, 52 2 Sk Il 3l Jik e 7 284 B 1) VR 97 24 90 4 I
PRBFFE e ], vp 25 53,2017, 28(32) 1 4589-4592.

FTRES 2019455 A% 48 K% 104

[21] Bz - SR BN X 4. AN TR 77 4 Rho 38 0 1 5380 X6 180 A
6 R A0 U7 G I R R Il 3l UK v T ML 3 ) 2 P O
(V). AR 2 2 3. 2018, 98(9) :678-681.

[22] LIH L,SHIN S E.KIM H W,et al. Y-27632,a Rho-as-
sociated protein kinase inhibitor, inhibits voltage-depend-
ent K" channels in rabbit coronary arterial smooth muscle
cells[J]. Pharmacology.2016,98(5/6) :220-227.

[23] RASHID J,NAHAR K,RAUT S, et al. Fasudil and DE-
TA NONOate,loaded in a peptide-modified liposomal car-
rier,slow PAH progression upon pulmonary delivery[ J].
Mol Pharm,2018,15(5) :1755-1765.

[24] Fh UL 22 00RT L 45 VL7 Hb 2R XK S0 1 il 20 Bk i
REMEER-1 F— AR R X [T L2y 2 ¢
5 .2018,24(4) . 1-4,

[25] ONFRFE 30 o A A 2% L 2. R P = 2 9 aft, 370 3 3 10 £ i
Byl T LT ] [ R 2 R 24 2K, 2017, 25 (1)
13-16.

[26] HIOKA T,KAGA S,MIKAMI T,et al. Overestimation
by echocardiography of the peak systolic pressure gradi-
ent between the right ventricle and right atrium due to
tricuspid regurgitation and the usefulness of the early di-
astolic transpulmonary valve pressure gradient for esti-
mating pulmonary artery pressure[ ] |. Heart Vessels,
2017,32(7) :833-842.

[27] REWVLHMG LR, 4. ICU Jifi g ik mi e 8 & 470 2
RE 5 e L) ], 92 IR % 2% 35 2017, 33(2) : 246-249.

[28] VAIDYA B, PANGALLO M, RUFFENACH G, et al.
Advances in treatment of pulmonary arterial hyperten-
sion: patent review[ J]. Expert Opin Ther Pat, 2017, 27
(8):907-918.

OfRS B 1. 2018-10-28 & 18] H 91 2019-01-23)

(455 1676 T
XbHE 7 e IR R A oV R E R R S M 5L/
CDJ. Hp 4 B o7 P 2% 2 (L RO 5 2012, 9(4) :299-303.

[4] VEELEN G A,SCHWEITZER K J,VAN DR VAART C
H. Reliability of pelvic floor measurements oon three-and-
four-dimensional ultrasound during and after first preg-
nancy: implications for training [ J]. Ultrasound Obstet
Gynecol,2013,42(5) :590-595.

[5] STAER-JENSEN ], SIAFARIKAS F, HILDE G, et al.
Ultrasonographic evaluation of pelvic organ support dur-
ing pregnancy[ J]. Obstet Gynecol, 2013,122(2,1) :329-
336.

(6] BRifE e, A2 B, 5 5% 0. T8 75 2 8 L8 A2 0 2 W 40 25
ARG B I RO (O 58T 1. b (DR P R 24 2% 75, 2018, 34
(5):449-452.

[7] DIETZ H P. £l /5 22 B (M. £ 205 . |40 7. 3%
Je R NR T A M AL, 2011.71-75,76-77.

(8] B2, ik, DM, 45, 40 = 4k 8 75 76 K & M e 22 1 &

e 5 LT o [ PR 2 48 B, 2015, 13(26) : 139-
140,141,

[9] K23, P L. w175 P 8RB & i = 488 7 i Y
LI PUJIR 22 4 (BR 52 D 5 2016, 47(2) 2 253-256.

[10] VAN VEELEN G A, SCHWEITZER K J, VAN DER
VAART C H. Ultrasound imaging of the pelvic floor:
changes in anatomy during and after first pregnancy[J].
Ultr Obst Gynecol,2014,44(4) :476-480.

[11] LATERZA R M,SCHRUTKA L,UMEK W,et al. Pelvic
floor dysfunction after levator trauma 1-year postpartum:
a prospective case-control study[J]. Int Urogynecol J,
2015,26(1):41-47.

[12] BARBOSA A, MARINI G, PICULO F, et al. Prevalence of
urinary in continence and pelvic floor muscle dysfunction in

primiparae two years after cesarean section: cross-sectional
study[ J]. Sao Paulo Med J,2013,131(2) :95-99.

Wi B 9 :2018-10-11 &[] H 19 .2018-12-29)



