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Fig.1 Chemical structure of Navafenterol
1 Efi#R

1.1 1ERHLEH ALK RE R 22 B 28 S il 4 2L
1 =7 FC PR 22, 3 ek BRI £ Ik REL ek -5 /<0 - i L4
MR - B9 55 a2 R AL GE AZ 7R (mAChR) 25 &, J5
F 5 Gal1 I, W W A5 C, 3 46 6 P S 2
FUNE P ECE LR L B-E B R
Z R (B-AR) TESGE M L oA i, EE N
B B, M1 B M7, 24 70% J& T B.-AR 7! . B,-AR AJ
5E R G S (Gs) i HE, 16 AL B 17 FR I 1L g



£ 402 -

FEAH cAMP 7K - T =, 40 A6 P 555 3 TR B RRAIC , 4k
T A8 5 ST S 3 LA 3tk 12241, Navafenterol ™' {E
h—He B AEHT M AR 8 B 2 AR AE H B 2
BCAA , L3 B RS B0 o 45 6 2 BE0 52 AR 1) 1E
FEJ 57 15, R0 Bo-AR B AB KIS 1535 AH 2, B T B 718 43
55 Bo-AR 1) TEFA A s 11 BE S A4 1) A8 HE A7 s 45
A AR REY K

1.2 {K4PSEIE  Navafenterol 35175 B 08 2 14 I
BN B AZARIIRLNY , AR RSN LI IR ST . AT
2L, navafenterol Xt A S M 3Z /K1 B 2 {44
AR, I HX M3 A = T M2 324K % Bo-
R RBEZ AR B E R T B AN B MR,

Aparici 25 . # T navafenterol , batefenter-
ol WEFEIREL Bl e H W e SF N FE IR T
M3 32 R B S5 AT, 45 3L 2 7R navafenterol X M3
AR S N ) 5 BEFE Y5 R B s PR 2R, BE
= T batefenterol . H & JREG F N FLIREL . [T
K& B, navafenterol | M3 32 1K (1 fif 25 5} [7] Lt bate-
fenterol I N AEIREL K 30 %, 2 /2 WEFL IR 4 1Y)
1/3, H X M3 3Z4R (32 1 : 4.97 h) 193 ) 23 45
P M2 Z R 046 h) o ILAM, AT
32t T navafenterol . batefenterol }z ik 5E % Bfi
INFED VP RFED ARBLFED RV T R BEXT A B-
B AR R e ARG PE , 45 5 R navafenterol F1
B IRV AR SLRE D DL R VD 9 B A 5 R A
], B A Ak & P XF B 32 AR e B 1k ik B, N
B WA, A B A IK B S AL LT AR A
SIS R IR, AR A HL 7 I CERS) A AE f P R4
AL B P K B S ALY B, navafenterol
JiIt 7 &7 i S A /E S batefenterol \BEFE IR
B SENFCIREE MBI IR FE Y 280 A 2 5,
pICso (F11 i) 356 fith HEL 1) 340175 22 WAL 406 509 J it e B 1Y)
T 5351 4 8.6 .8.6.8.9.8.6 .9.1; FEEI M A
SR IRANILES % BEL, navafenterol F1 batefenterol
87 2 B AR M S A R R AL, , LT TR A0
AL, BEAR, W55 8 500 T 5 AR R BE A2 AR+
PR Z51& IRAAAE TS DL T P ag B 15 Pk |, 45
KR AR 21K IR FETERIE LT |, navafenterol [
R0 % 2435 , 1 batefenterol T [ 615,

Jude %" FIRE 2 V)R U1 B R AT AR b
SC, A& B navafenterol il Zb B AT Jak 55 2H iz Al
U46619 175 3 1Y 3 U IR , B 32 BRI 25 1%
R AT e AR VR o 5T 3% B 7 20 g i o A

Chin J Clin Pharmacol Ther 2024 Apr; 29(4)

2 A2 (TxXA2) XU A AE Y IE LT |, navafenterol
PR IE RIS E R EN , E2 R
navafenterol A9 B, 2 RIS E A 5o

1.3 Zh¥WIKA SIS Navafenterol (EFIK A&
VE IR FE sh W AR N SE 50 A5 2 ESE . Aparici 85
PEAE T 2 A navafenterol , batefenterol F1EEFE IR 2%
XK BB S R E R S5 SR R I T A L5
) 5 e FEE AR i) 2 A IR L 7F 10 pg/mL B AT
iK% 85% ~ 93% HYAN IS o [A] i A& 3, WA na-
vafenterol fil batefenterol 1l il ACh 75 5 ') Beagle
R EWH BN A G #2257, HE na-
vafenterol 7F FIf 4 7l i (0.3 ~ 10 pg/kg) N 3K %
SRt )48 1 24 h, i batefenterol X AE4K
A (10 ~ 100 pg/kg) A i 7s LRI

2 lwARER

Navafenterol H1 B[ 17 #1] i (AstraZeneca ) /2 H)
BB &, BRI E it e Ta i, L
TR 2 Bl 27 I PR TT R M 5 T X navafenterol
JEFFANA
2.1 HAEHFE G HAANWIG B;NCT03159442)
FE H A A (WF9E A; NCT02814656 ) Fit {t e i i 3
5 Y 2 A navafenterol f 1 300 T 3] BIF 75127 14 i
7K , navafenterol 45 25 )5 iAW ) ] /& 1.01 ~ 1.52 h,
ZUR AL, TR, L2454 J3E 52 N 7 =X
W, B 16 R H AN FHARE R =R
209.2 ~250.7 h, M 4E H A N8 62.4~70.2 hy X
WA 9% 1Y 57 22 YR 45 25 Bt navafenterol 25 FR 1Y
TEHE B A 245 9 5 AL R 0.90-2.37,0 ~ 24 h il
N (AUC) B UL 1.39-3.06, SIEH AL
JEF ML, 76 B AR IR b SR 21 (0 2K 2 5
WETR e n— K IR 2 5E B LU 98 A 1Y
PR AL B A 25 31, MR i 18 2 s e IR 2 A st 1)
& B, AR ORI 58 341
48 h, X BEFE (i & & 71T Y navafenterol
BB IR 258l T2 o, WA & i b n)
% g £ BB PR 45 2 )5, navafenterol 3R IR [A] Sy
0.86 ~ 1.49 h, iU Ji5 I 25 4% B S WU =R BR L 3257
5 A>200 pg 21 B 1T X 2R 5 BEYE [
15.96 ~23.10 h, 7EFIA 4425554 (50 ~ 2 100 pg),
0~ 36 h [N LA 78 24 1 DA PR HE i 719 L 5 <0.49%
BSR4 (E o 0.7 ~ 1.1 L/h, Bl 4 navafenter-
ol 7 I Wiy 5 5 rp 12 PR I AR 30 0 e 5, A 2>



Hp ] I PR 2 B2 5 1R Y7 2% 2024 Apr;29(4)

DA AR A PR v R HE . T COPD 2 #*° ' navafen-
terol SR ] M 2524 )5 0.45 ~ 2.05 h, Fe K I 259
JEER R 1.72, AUCE RN 2.41, X E2h{Rah
TR 22 1, navafenterol W IV , 5 42 465 24
JarT KEEH,
2.2 I&FRFFRL  Navafenterol H fij IE A4k T 1 R
M B, O A 206 KI5 45 3 7R |, navafenter-
ol 4 A= VR RN 52 1 R 4, i R0, BE 8 A7 20k
P iy £BE W I D B, ELAT DL i 35 03 coPD i
AR AR
221 AiFise Singh ZE TR T —IREHLNE ,
TR RO B B BE A2 Y PR R T A AR
(NCT02573155) , B TEPEAT 5571 navafenterol J&IT
L COPD SR A L e a1 . 38 il h e
COPD B H HEHL/EL 5] 104 AT BERIAY T A 2 —,
ISR T #2221 i A s #ia a7 =X B na-
vafenterol 400 ug.navafenterol 1 800 pg . ZZ/& 5 | Efi
IRFED 150 pg FIEFETR & 18 ugo 4R A, 5L
TR e, BT iad 7 34 vl 25 ek FEVL A (na-
vafenterol 400 pg, 111 mL; navafenterol 1 800 pg,
210 mL; B AR 2 150 pg, 141 mlL; BEFGIR 2 18 g,
145 mL; fiif5 P<0.000 1), 1 H. & ¥, navafenterol
1 800 pg ZH FEVL A 1Y 03 W AL T Bl A 4 2
WEFCIR B (- 24937 97 22164 65~ 69 mL, fif i P<
0.05). It4h, navafenterol 45255 5 ~ 15 min P
HRY , navafenterol 400 pg F11 800 pg ZH 1) FEV I%
(BRI 73 A8 1 218 mL A1 285 mL,

Singh %5 2 A TG 5y — W FE LSS 2R
B =B X 2a Wl K055 (NCT02971293) ,
42 {5 v E B COPD (3 B AL 43 BL 2] 6 FIG T )T
N Z— , DA 4252 1 AT 3RMEYT, B na-
vafenterol 100 pg. navafenterol 600 pg #1457 .
LERRW IRYT 14 d 5, ST L, navafenter-
ol 100 pg/d F1600 ug/d 4, FEVL A {E 4333 n 1
161 mL F1260 mL, FEV1 IR 43 5138 i1 7 380 mL Al
427 mL. Navafenterol ) 372 S5 &7 3K 80N & A AE
F1~14 K, 58~ 14 KiKFIFH., Wik, 8 H—
K 1 navafenterol 1] 7£ COPD 4 H /=4 il 3%
B S B IR AN o

Singh %5 58 Bl — T 2 rpucs (TEE RS ) |
FEALXCE WAL = B B 28 XY 2a 3 B 5T
(NCT03645434) , # 73 f§i] COPD f8 35 B AIL /34 , #%
¥ 4%3Z T navafenterol 600 pg . 1% FETR &L /4E 2 HF

- 403 -

% (UMEC/V1)62.5/25 ug FIZZIEER 3 Fiiayr. 45R
K IGIT 14 d )5, 5L L, navafenterol I
UMEC/VI 1] B {4 38 (B FIIE I FEVL, 281 53 %)
WA T 202 mL F1 248 mL, H. navafenterol % I {f
FEV1 AU i 28 T UMEC/VI(P=0.0385) .

Jimenez ZE 52 W — T BEHL A E 2R X
HEC BRI o 3o 4 Y DI PR 3aK 5 (NCT02573155)
B TE AL 4 BE 22 iy 58 35 1 HH navafenterol YT AL .
AR WL FEAIL 3 B 2 P A BRI H g — >, 3 SE A
FITE 3BT I AR B 1) C0FA; T 3 3 551 o 1Y
navafenterol (50 ~ 2 100 pg) KRR . 45 &K H,
navafenterol &L GE , BT 7 &2 1Y navafenterol 7
Y255 5 minARAL, 15 min 5 FEVL AN T34k 76
BUE XA I B3, B8R FEVL 25 AY 36 in 5
FlE AR M . 53 LR A, ) >200 pg na-
vafenterol 2 FEV1 A 1{H I X 3£ 7F 186 ~ 463 mL 22
6], HAELA 24 )5 24 ~ 36 h 4L 4k 17 S KA 7 k3L
N R P T 22 R R M43 T & R, navafenterol
400 ug.900 pg.1 800 pg.2 100 pg 41 FEV1 A{H i
NI R G E I AT
J& 51 (400 pg, 301 mL; 900 pg, 284 mL; 1 800 pg,
389 mL;2 100 pg,414 mL) . M4k, BTG 74 19 na-
vafenterol 2 FEV1 W5 {14 & 184 i, ¥4 I 7F 513 ~
870 mL.
222 W R JEIR  FE NCT02971293 fiff 5512 v |
Singh 5 o7 FH PP PRI XfE % IR 2% 1 9% (BCSS ) PFEA
COPD JRH AR MYAEIR . BCSS' 2 J&—A~ & sl
) =0 [R) 4, ZOR B 5 4R sa R i R 4y
SN IR PRI M | R A T PE4) , B — A4 A
0 2] 4, 159430 =5 16 B e RBRE , fje i ok 12 F
SR, 5LEF L, navafenterol 600 pg/d £ ,
5 1~8 KM% 9~14 K, COPD i # 1) BCSS V-1
PO BB AR, I FEAIC T 0.849 43 F11.162 47,
Ja B AT IR 2 2l (BCSS PP I>1) o

TE o5 A — 12 BB B I R B 5E
(NCT03645434 )", tff 5% 3 (i FH BCSS FI BH fiti 1T
i T (CAT) PEAR S BOSE IR o CAT 22— iR
A RS g R o M o) | R PR X L 7R
FAE N Z B B T Z A O IR FORS RS Y
8 I [] 4 , B — 04543 M 0 21| 5, 454 8 w3 150 W i
IR, B 438 40, AT & B, 5L T BCSS Al
CAT, 522 J# 5540 L , navafenterol 1 UMEC/VI 5 '
FUE T COPD HYSEAR  H A o 2 5.



- 404 -

1~8 KAF% 9~ 14 X, navafenterol 2| BCSS ¥/
FERT T FE 2k 1 Je /N 3 (LS ) ~F- 34 28 A AE 430
—0.39 f1-0.36, & & 71 41 43 51 >4 0.16 1 0.51, CAT
P43 H T T 28 19 LS S 35 48 AR (5 43 31 o —2.10
F1-2.85, LBt 41 43 51y —0.53 F1-0.47, 1AL,
T 55 %5 4 F VitaloJAK 1% Wk W S 2 B 28 FiR T
55 14 KA IR & T BV B R M AS )R L 4%
I AV TS0 3 T 2 A B R S R 24 h Y
MR R, A T 3 BT PR 400 10 51 LA PPART /NS 17
NI UR BN, 45 S B, navafenterol 4155 14 K45 24
J& 0~ 24 h P A /)N B I R ERORH X 2R 1
XA AL AR 0.78 , UMEC/VI £ 7 0.71 , 225 20 Hy
0.93, 5 22 &t 7 M e , navafenterol 1 UMEC/VI )
W S i/ D T MR

3 =&

Navafenterol ¥£ COPD Fl% My £ & H 22 4 PE Al
it 52 V£ o8 R4f . A R 354 (adverse event,
AE) 2R A8 2 152 1 0 25 5 e R B T A
AR E2EFEM, ] DERBUCER ARE BN e
SEIG KA SR N — 8 5 2 A R
K F . Navafenterol # WL BYRYT 5 HELAYA B =5
{f (treatment emergent adverse event, TEAE) f4%
SR B R Sk SE, 7R E R coPD B E T
) BB T B Be 58 SCBIF5E 27, g5 UL Y TEAE 2
395 , 7F navafenterol 400 pg .1 800 pg ZH Fll & 71|
B KA Ry 14.7% .9.7% A1 21.9%., 15 5%
JE 2 W S5 TR R AT R A R F 52 e ke B, e i
UL TEAE 52 3k 7R (10 4] , 62.5% ) 1 55 W 58 (7 431,
43.8%) , 56 97 HH OC 1) TEAE 445 3k i (3 f
18.8%) . k7 (1], 6.3% ) FIRZ WK (1 4], 6.3% ) , T
A TEAE 2423 p FF X 88 % Bl 3 5 navafenterol
H it — LI IR I & o

4 ING

Navafenterol {5 —Fp e A M 32 A& F5 4157
1 B SZ AR S AN B R B b S, AL
T, VE R, 1T LA 2 ol st 18 v B 2 P RGE
Y55 1 OEL o R B3 Wt £ 55 1 il ) AR I PRAE R,
HEA BT Z A ek, ok, RSt
R (A 2 T [ B ) 36 A fift FH , G mT
PRAME— A A 7 AR 7 A RD B LB P A
— R A BHIRYT ik [FRE BRI & na-
vafenterol I 47 5 20 F 25 A% b8, LAPEAL

Chin J Clin Pharmacol Ther 2024 Apr; 29(4)

VRN eV B ZEVE BB IR T OB e £ AT 1
B 30k

[1] WHO Fact sheets [EB/OL]. [2023-04-01]. https://
www.who.int/news-room/fact-sheets.

[2] Global Initiative for Chronic Obstructive Lung Disease.
Global strategy for the diagnosis, management, and
prevention of chronic obstructive pulmonary disease
(2023Report) [EB/ OL]. Available from: http://gold-
copd.org. Accessed October 2, 2023.

[3] Global Initiative for Asthma. Global strategy for asthma
management and prevention [EB / OL]. Available
from: http://www. ginasthma. org. Accessed October
2,2023.

[4] Bourbeau J, Bartlett SJ. Patient adherence in COPD
[J]. Thorax, 2008, 63(9): 831-838.

[5] George M, Bender B. New insights to improve treat-
ment adherence in asthma and COPD [J]. Patient
Prefer Adherence, 2019, 13: 1325-1334.

[6] LinL, Liu C, Cheng W, et al. Comparison of treatment
persistence, adherence, and risk of exacerbation in
patients with COPD treated with single-inhaler ver-
sus multiple-inhaler triple therapy: A prospective ob-
servational study in China [J]. Front Pharmacol,
2023, 14: 1147985.

[7] Alcazar-Navarrete B, Jamart L, Sdnchez-Covisa J, et al.
Clinical characteristics, treatment persistence, and
outcomes among patients with COPD treated with
single- or multiple-inhaler triple therapy: A retrospective
analysis in Spain [J]. Chest, 2022, 162(5): 1017-1029.

[8] Halpin DMG, Rothnie KJ, Banks V, et al. Comparative
adherence and persistence of single- and multiple-in-
haler triple therapies among patients with chronic ob-
structive pulmonary disease in an english real-world
primary care setting [J]. Int J Chron Obstruct Pulmon
Dis, 2022, 17: 2417-2429.

[9] Deslee G, Fabry-Vendrand C, Poccardi N, etal. Use
and persistence of single and multiple inhaler triple
therapy prescribed for patients with COPD in France:
a retrospective study on THIN database (OPTI study)
[J]. BMJ Open Respir Res, 2023, 10(1): e001585.

[10] Aparici M, Carcasona C, Ramos |, et al. Pharmacologi-
cal profile of AZD8871 (LAS191351), a novel inhaled
dual M(3) receptor antagonist/B(2)-adrenoceptor ag-
onist molecule with long-lasting effects and favorable
safety profile [J]. J Pharmacol Exp Ther, 2019, 370
(1): 127-136.

[11] Belmonte KE. Cholinergic pathways in the lungs and an-
ticholinergic therapy for chronic obstructive pulmonary



Hp ] I PR 2 B2 5 1R Y7 2% 2024 Apr;29(4)

disease [J]. Proc Am Thorac Soc, 2005, 2(4): 297-304.

[12] Li D, Wu J, Xiong X. The role of the acetylcholine sys-
tem in common respiratory diseases and COVID-19
[J]. Molecules, 2023, 28(3): 1139.

[13] Cazzola M, Page CP, Calzetta L, et al. Pharmacology
and therapeutics of bronchodilators [J]. Pharmacol
Rev, 2012, 64(3): 450-504.

[14] Ippolito M, Benovic JL. Biased agonism at B-adrener-
gic receptors [J]. Cell Signal, 2021, 80: 109905.

[15] Hughes AD, Mcnamara A, Steinfeld T. Multivalent dual
pharmacology muscarinic antagonist and [, agonist
(MABA) molecules for the treatment of COPD [J].
Prog Med Chem, 2012, 51: 71-95.

[16] Jude JA, Dainty I, Karmacharya N, et al. The broncho-
protective effects of dual pharmacology, muscarinic
receptor antagonist and B(2) adrenergic receptor ago-
nist navafenterol in human small airways [J]. Cells,
2023, 12(2): 240.

[17] Balaguer V, Albayaty M, Jimenez E, et al. Navafenterol
(AZD8871) in healthy volunteers: safety, tolerability
and pharmacokinetics of multiple ascending doses of
this novel inhaled, long-acting, dual-pharmacology
bronchodilator, in two phase |, randomised, single-
blind, placebo-controlled studies [J]. Respir Res,
2020, 21(Suppl 1): 212.

[18] lJimenez E, Astbury C, Albayaty M, et al. Navafenterol
(AZD8871) in patients with mild asthma: a ran-
domised placebo-controlled phase | study evaluating
the safety, tolerability, pharmacokinetics, and phar-
macodynamics of single ascending doses of this novel

- 405 -

inhaled long-acting dual-pharmacology bronchodila-
tor [J]. Respir Res, 2020, 21(Suppl 1): 211.

[19] Singh D, Beier J, Astbury C, et al. The novel bronchodi-
lator navafenterol: a phase 2a, multicentre, ran-
domised, double-blind, placebo-controlled crossover
trial in COPD [J]. Eur Respir J, 2022, 59(4): 2100972.

[20] Singh D, Balaguer V, Astbury C, et al. Navafenterol
(AZD8871) in patients with COPD: a randomized, dou-
ble-blind, phase | study evaluating safety and pharma-
codynamics of single doses of this novel, inhaled,
long-acting, dual-pharmacology bronchodilator [J].
Respir Res, 2020, 21(Suppl 1): 102.

[21] Singh D, Fuhr R, Jimenez L, et al. A randomized trial of
dual-acting bronchodilator AZD8871 for chronic ob-
structive pulmonary disease [J]. Am J Respir Crit
Care Med, 2019, 199(10): 1282-1284.

[22] Liang M, Hu L, Luo N, et al. Effects of Juhongtanke
oral solution on alleviating the symptoms of commu-
nity-acquired pneumonia: A multicenter, prospective,
randomized controlled trial [J]. Front Pharmacol,
2022, 13: 1027901.

[23] Huang CY, Hsieh MS, Wu YK, et al. Chronic obstructive
pulmonary disease assessment test for the measure-
ment of deterioration and recovery of health status
of patients undergoing lung surgery [J]. Thorac Can-
cer, 2022, 13(4): 613-623.

[24] X8, F2 . 259 RIKES A RO R 2R OC R T
W7 BRI S AR B S 2 (0], I R 2 B
2%, 2023, 39(8): 1206-1211.

Navafenterol, a new drug for the treatment of chronic obstructive air-

way disease
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tory Health and Multimorbidity, Chengdu 610041, Sichuan, China

ABSTRACT Navafenterol is a new compound with
both muscarinic receptor antagonist and B, recep-
tor agonist effects in a single molecule, who is be-
ing developed for the treatment of chronic obstruc-
tive airway disease such as chronic obstructive pul-
monary disease and asthma. These pilot clinical
studies found that it can significantly improve lung
function and symptoms, and is safe and well toler-

ated. Common treatment emergent adverse events
include headache, nasopharyngitis, and dizziness.
It may become a next-generation bronchodilator
for chronic obstructive airway disease. This review
introduced the prospective of Navafenterol.
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