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Recent advances in the study of CGRP receptor antagonists in migraine
Song Xiaowen!, LiBin!, Wu Xintong?, Sun Linshan®, Zhuang Wei!
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Abstract Migraine is a widespread neurovascular disorder, the pathogenesis of which is closely linked to the
release of calcitonin gene-related peptide (CGRP), leading to a significant impairment in patients' quality of life.
CGRP receptor antagonists exert their therapeutic effect by inhibiting the interaction between CGRP and its
receptors, thereby preventing migraine attacks. Currently, several agents, including Rimegepant and Ubrogepant,
have either received approval from the U.S. Food and Drug Administration or are in advanced stages of clinical
trials. These drugs offer multiple advantages, such as the absence of vasoconstrictive effects, a rapid onset of
action, and minimal interference with the immune system. Nevertheless, further investigation is necessary to assess
their long-term safety, the potential emergence of drug resistance, and the development of individualized treatment
protocols. Moreover, the integration of these novel therapies with existing treatment strategies remains a critical
area for future research. This review aims to summarize recent national and international scientific advancements
to establish a theoretical basis for the application of precision medicine in migraine management.
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ZIRAMEFKET, WIBLERATEZAS, S50 K WERERKRESH# P, 84
CGRP M x# % #t R B F, NiLMEGTRMH 7 H. CGRP ZARIEHA (Gepants HK 254 ) FHik451EA
ML Atk B, Bk 4k i 38 2K 5 B9 & B 367 #2291, H BT Rimegepant. Ubrogepant 4 % # Gepants 3
2 B IR EE A 2R WEE R BB Tl R B B, 5tk S 38 KA e, Gepants 35 5| AL
W, xR R B AU B 4 b & RS, AAd CGRP # ik, R EM, TUHARARA,

AR TS REF LT, ERAREE T ERED, RELT KRR T E R, ERBTa%. Wk
BAMEAIETT 7 FRAAD FH— S RO, 5IA BT KA U E B R R RARE L. ZX
BELERRFARARE, FIHERNS . GREA. TaMERKAES, ARG REE L.

1 CGRP Z kK HHiA

CGRP Z — MMt & kA G 6K B F, RAMAENAL DR AREREAT, RAWEKRER
KHfE 50t 910, It FLW CGRP A TR M EAEA, 1 LU AN = S & 4 i B i g, WD
T 475k, BAR A KIE, AL Sk & 1 5 B X KRBT, CGRP %468 T G &A@ LK,
W48 £ TR ZHIE BB E G LA BB B B 4 R0, Gepants 2K 25 4 1 3t 5 - #£ ¥4 49 5 CGRP
ZARH AR B EE A, FHBT COGRP 5 RthAl AR, Al e Lk &5 XK EMW, & F Gepants X2
M AR R AR, HEEAEERABRMNLALEZ XL MERE, X% X CGRP % hihk
KA GO0, 4L Gk HdE K 25 AR th, Gepants 254 5l AL g 4, B L AR E R T Mt R
B B2, X — 4 BB LR R SR TR T BT R4S, 4k, CGRP A4 4 B 72 1 9 &k
KA T 69T 0 BT, MR R A
2 CGRPZ AR FEHLA FE 4 78 By I Al

% LA Ri% 36 B CGRP Z A 4: 477 & Olcegepant, I # ik 425 b 4% 4 3 1k A MR SR K 1F
BHIEW T CGRP x5 i B et Sk 69 K #E1E A1, 4X7, i F Olcegepant 1 A ¥ F) 8%, %24
Yk g v — % FF & 8 1 BRI, BB # Telcagepant ak 9 8 AN N\ LA s R 30 49 B IR CGRP 5% f 4% i 141,
MK, Telcagepant ZE4w 3k &M K EIGTT PTG WaE K25 Y, HEFRRRNKD, AHEL
FhgE T mA AR RY . ERRBM, K Telcagepant ¥ 5 % A BB AL % A M AP, #THLT R
BABENFEEEE, RASBIAG WM. % CORP ZARSEHUM B 5 (L oy IF 5 0 B UK fh#E N
%, E—HEF KT KT CORP LRI HM LAWY 2 Wb, B JulOR W, 3 4 fiF 25 14 7] B 7T 4k ok
BT TE btk ¥ H, Wik CGRP ZHENAFWEAHR, FEFHRET Tk
Gepants (251t - F 454, DRBHE %A M. H—K CORP ZRFEMA T NEN X L XA EME, Frbk
67 AR & 1 MU, & E BL AT, B 10 # CGRP 4k # Huif # N\ i R IX 3 i B, 2+ Rimegepant 1 Ubrogepant
EHEBEEARA R EESEEME, T Atogepant f1 Vazegepant U 4T & B Is Jk IF & W Belo-131, EL4K WLk
1. % 2.

2.1 &M LB

Gepants 325 41 B ik 4 3k A K 1E R AR B 254, FLAE R HLA] 5 1% Ge i i 38 R 25 4 R Rl F a3t
FLBF CGRP 5 X R4 &, M| w 2 m& S . BAOR 3Rk, 2 MR SR X R B0, i KK 3
1OLE ST, Gepants 3¢ 25 4 Ze 4 Sk A M KB 69T BA RGRE. ST BRA. FREM B k3.
Rimegepant | £ RH 2 h W& MEHE, HIT R #45 KA 48h, FL5|RLEKSE, O ERRELE
92431, Ubrogepant ZE %5 2h )5, KR EMEE, & WO TR A RE T frk 2, m sk 5 g,
Vazegepant 1 4 BN E W4 2 # CGRP AR HiA], T 15~-30 min WA, HAER TEZERE
MR STt B, RME SR ek B R 3 O AR ZG 4 1),

AL Seth 3 £ 254, CGRP Z R HiA E LA g o ey BB b B S fh %, w7 R
Jik o 2 2 v L R A E Y R 1210), Gepants 36 254 B & A Tt 38 K S AR M E M B . EAC D
CHRFOEE . FERBEFAZMEBH RO ETZ 38 K259 % WaltEf oy &1, 84K =, CGRP
ZARAE A TR SR A TR R R R A T M K e R IR, HERALE E . TREEEY
AWM, A EEHRE T B ZiET #E.



2.2 AR A MBI

BT R T k8 A MK AE I E AR, Gepants 2 25 4 B4 T & ] T Sk B K I FEy , A B R AR
it 5 M E AT O T e T R, AR IOR T Y (o B AR A IPAA . TR E ) FE
WERRMYE, wRBEE. THRAER. BERARS (. KRERM. KIESF) ., BREFRAMER
229, G Gt L T 25 lhEL, Gepants X254 %E 5 CGRP {2 5 B, RAAmulk. Z4kE.
BIER D &M A, BRNRSRKIEEAFRBFRD, LM R KBKY, CCRP LA IA MR %
M 7B FRD TRERK, HEARIFHZAR.

REMA YA Atogepant. Rimegepant. 7&—F A MR I R K6+, Atogepant 8> T 4 A 1f 3k
MAERS, EKHER 12 AR L™ ELRRE, BB, &y EANA TR 6 0 R CGRP %
HERA, ATEHEZIERIT F 0B RME T B2 #LY, Rimegepant #F 7ML H, (8] B 14 (% Rimegepant
T FaMEENEME, DB DR MmEERE, BEIENEEA, X#7% Rimegepant & A BE 7
RIFA¥HIT, LR TKH I Gepants X254, s REA EEAREM. 5 CGRP # B Hitk (4
Erenumab. Fremanezumab) th4x, Gepants K254 B4 L T 445 #: A E B, Gepants 3 25 4 72 R 34
JINEE P BT RT R AR KR, T ST AR R AR R BT R A TR BRI R 25, Gepants K 25 4 5T
WRER, EHmEABAERERRENEFEHNFERGOEE, TERENRFEEAREGEEES
—R, FEATREREBT T RO, TRBRIZRG, Gepants KA AN T84, REMBEEY
M MAROL, T COGRP 3w R HiRk v ab B S R A, BB 7 8 £ 9025 M 3 & A o B F A 214,
2.3 R AR 0 B A

5 4% 55 9 i 38 2 25 M1 F0 CGRP £ 3% o448 Lk, Gepants 2 25 4 7 X& il T — i fk Sk B3, 38 40 o
FHRWEE . B EFERAMLRE (MOH) B4 . X CGRP 2w B L EH A ML EH. UREHH
fhE R B RET e, FEREWIHTHEL,
231N REEHE Gepants XA E M E KRG EE T EAEGN LA, FHmMbmE K, sk
RO EHH A, ERmtERAEY (4D E. EkWE) BRE S-FEl 1B ZR5| Ry
Weds, S BN RE R KRG, BERSR. MR B P ERFET ER, Th
B & Akt .t A 2 i 4 2 R 25-6], Gepants K254 F HEER T in%, 2@t i% CGRP # 1k,
D RE o B AL, TR 3 G T i 3E K 2 A B AR e B R R R, TR bR M Sk A L R R
HOERIGTT A FRO0, EREY: BEAAOE. HES. HREFCDERFERENEL, URES
1 KPS T 45 w38 K A e kR B . (RAMZ4): Rimegepant: #F70R ¥, 7R Mk Aol oim B2
& | Rimegepant Bt 244 B #7[2141; Ubrogepant: 7Ll KK I kX B Z W& R 8 e T B =
14;[10-14]"

2.3.2 25 43 4 I M 3L #8 ( Medication Overuse Headache, MOH ) % Gepants 3 25 4 ¥ A 3 41 L L &,
5 BB MRM, H5RE KB IE T R AR, K IR B0 R i 38 2K 25 4 % 3k 6 447 3k K 25 (non-steroidal
antiinflammatory rugs,NSAIDs ) ¥ &% %% MOH, BFE R FERASE, RS BEEM R, KR
12 Z A E 181, Gepants 2 254 TR BE 4% A M E Ml L A MR AE, TabRD kK E R, BB %5
RGP #, B IR A MOH B 6B RIET 7 £, FE/ & KB NSAIDs = it 38 % 254 % 2 MOH
W FEKMEEMR LM, B4 28 020 0KBe B0, REMZY: Atogepant: IH] I K it 5
B, Atogepant F[ U ko A fE R #, ELKHIMEAR 12 AR W™ E A RRM; Rimegepant: BL A F T &
PEIEST, BB R SR R ME R E, AT MOH & #1820,

233 7t CGRP B BEHRLRE AW NWEH Gepants K25 THOMALH T A EmRE, BAETH
THEHUR AKX EER, &A T LG P oy — AN EEHFRO, BR CORP B A (40
Erenumab. Fremanezumab) E.8%) Z A TR FEr, BMyBHE T Z KA N A&, Tabd T4
B Z TR AR A KT BOT 2 T KR, thﬁl* CGRP # AT E R Tk 4, MoBHWM T HREHK
TREZKHEL, T Gepants Ky @ 0 fk% 25, RET E A7 AR E & aie )7 w30, &R
B A: x Erenumab. Fremanezumab % CGRP ¥ 5 B4k LM &4 HHE TEATER S RBEZELE



TEEARY, REMZY: Atogepant: 1 k&A% [T F 1 3k By 89 0 R CGRP ZAREEHA, Atk K&
HRE T EAFHIEST %, Ubrogepant: 35 CGRP # 57 & Hu Bk &8 F 7 fE 3% B /7 (215361,
234 S MARBRNES HEEE: FHEFRANKRYD, WXBES, EATEHYEREAH,
# 4 CGRP ¥ 7 474K (4 Erenumab) ¥ f 5| R (EAL. WL T RE BT RN, HHEEEBI R
BHWEYR (B s eiE. BHE REH) B IET RS, Gepants £ 254 /N> F CGRP %
HERA, HEpEEEARE, dEHEWZ RIS, EATAEMNRGRFEGEHLLT2, E R
#: HEMER. HAFR. By RGN RLEEY; CORP EmEMAs L EhErENEH. K
FMZY: Rimegepant: B T BN K & F 5 LRAIAE LM, Vazegepant (2N 4% ) @ BAORY
Yist B B e e, A AL R AT A 10,
3 CGRP XA G R R 5w kML

R4 Gepants 2 25 4 721 Sk 1677 o R I (R AR 0T 2R AT A, (B N R AR E sk £
Pk, HB|REIFE KL AMRITE. MAOTERER. WEMBENL. ZFTREFRAS. Hik, 4
XX AR R, kAR E I — b1k Gepants K25 by K I SKme . MBIBTT T F . WARFRTUK
RAEH], RS B 2 Ak AW R A .
B1kMFAUMAR—PBHIE CORPEMEHT. LAY . i Qs FERFELNEHERIBEHKL
HERGAER, KHHH CORPESRB R TR MIEF AE Iy, (hF—FH RS, CORP & BN M
EHKE T, AN fo IR s kot E AL E AR, KB A Gepants K 25 1R & 2 5 B IR
Ty RIS ot KU e, 7 T K R U 2R U820, CGRP R A R ok ak, FAk A S KR 4R,
KB Gepants & & 2 RS 7 BB I ML AL J1, R A% ; CORP ENE W4 £ Gits B Aty 0 &
R RRE—EER, KPMEEE S mE 518 &0 A FRIENS22, KRBT ik IR K M 1 o
R, Pl CGRP ZARFEHUA K HI A & oyt o o0 R G . R EARE DR 255k es, HIREA %
M SR ey R B, R B Xt CGRP IE % A 3 3 i th %7,
32 NHHFEMRER RE CORP ZRFEMA LA L Hlw LR BH F IV URS, EHAMY EHTHEH
REM, RAPREEFEE. CORPIE TREMMEER. HYRM£EFE08], #4H B4 M CGRP
KA BG, 6T B Gepants XM H1E A Z IR, 777 CORP k& KT HAMEZ R R021, ik
1 Sk 2 A (Aot A 28 R AR SR ) ¥T ik 5t CGRP R4 i 89 RS [F, & B3 — % 0 A #F % 1. Gepants
KW EE L% CYPIALEEN M, MRABEALG NN ARETF, CYPA4TE Mt R 53 %70 25 4177 &
R, kXFRFE: FRAEMARSY, T L &2 E 7 4k Xt Gepants K254 7 A B AT R, LI %
BT . WRIKEIGIT K, ¥ Gepants X254 5 H bR LM 254 (40 CGRP B Eduik. iK%) Bb
R, UERBEIT K.
3.3 WL H AT HIAF K ¥ AR IE S Gepants 225 412 = A VA T 251, (EK MM R 64 5% CGRP
ZARE R A SR T M I R kiR 0e1822) ) R g ok, K HIFEHT CGRP R AR E &
BRZWKLZRD, EHWIT R T, A2 M; kI % CGRP 2% 5t B A K15 5 38 B (4w P2X3
ZR. TRPVL# B ) #HATREME T, M HAL Gepants £ 25 0907 3%, HAHME SRS, Kkt
RIE: KHIWE Gepants K YT 2 &K A F I, HEREHIE CORP ZARFKIA T 3 b 438 b M X
TR R ERA I 25K, fnBkA CGRP 3 B HuiR s i ff SR 1607 254, DA 25 JUF:
4 U

CGRP R4 47| 6y 51t 4 s Sk B ia 7 Fo TG S T 23T A R 5], HA R E RS, RIFHZ
Al BONFREMNELRAGRETANNEEI T, AHER FAdEXAMER. e LR
#. MOH B#% 42 A#. HW. Rimegepant 2 Ubrogepant T 3K #t Bl T &4k L9577, Atogepant 721k
SR TS # BR b E AW 7, T Vazegepant 4 #77 CGRP Z ot 4o 47 4L F I JRAT 58 B, Kok, & #F
FEEN, CGRP Z AR A LR N LR EEE — &b T3, FH—FHERELERNIE, REAFNY
EERE.
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Tab.1 Overview of clinical trial information of gepant—class drugs

Drug name | Preclin NCT code Study design Primary endpoints &
ical summary of results
stage

Rimegepa | Phase NCT014304 | Randomized, double-blind, | Single oral dose, good

nt 1 42 placebo—controlled safety profile, no

serious adverse
events
Phase NCT014304 | Multicenter, randomized, | 75 mg significantly
11 56 double-blind, dose-exploration relieved migraine

within 2 hours

Phase NCT032354 | Randomized, double-blind, | Significant relief of
I 79 placebo—controlled pain and most
bothersome symptom in
acute migraine, mild

side effects

Phase NCT037326 | Randomized, double-blind, | For prevention,
I 38 placebo—controlled monthly migraine days
significantly
reduced, well
tolerated
Olcegepa | Phase NCT000804 | Randomized, double-blind, | First CGRP
nt 11 10 placebo—controlled antagonist, IV
administration

effective migraine
relief, pioneer of

Gepant research

Telcagep NCT001031 Randomized, double-blind, | Effective orally, but
ant Phase 70 placebo—controlled some subjects showed
11 hepatotoxicity
Phase NCT007976 | Randomized, double-blind, | Efficacy confirmed
i 67 placebo—controlled but further

development halted

due to hepatotoxicity

risk
Ubrogepa | Phase NCT019525 | Randomized, double-blind, | Single oral dose, good
nt I 74 dose—escalation safety profile
Phase NCT028677 | Multicenter, randomized, | 50 mg and 100 mg
1I 09 double-blind, dose-exploration significantly

relieved migraine

Phase NCT028280 Randomized, double-blind, | Effective relief of
I 20 placebo—controlled pain and most

bothersome symptom in




acute migraine

Phase NCT028677 Randomized, double-blind, | Similar to above
I 09 placebo—controlled further validation of
efficacy
Atogepan | Phase NCT028483 | Randomized, double-blind, | Multiple doses well
t 1 26 dose—escalation tolerated, no serious
adverse events
Phase NCT028483 | Multicenter, randomized, | 30 mg and 60 mg
11 26 double-blind, dose-exploration significantly reduced
monthly migraine days
Phase NCT037770 | Randomized, double-blind, | 10/30/60 mg doses
I 59 placebo—controlled effectively reduced
migraine frequency
mild side effects
Zavegepa | Phase NCT038724 | Randomized, double-blind, | Intranasal
nt I 53 dose—escalation (Intranasal) formulation well
tolerated, no serious
adverse events
Phase NCT038724 | Multicenter, randomized, | 10 mg intranasal
11 53 double-blind, dose-exploration significantly
relieved pain within 2
hours
Phase NCT045710 | Randomized, double-blind, | Evaluated 10 mg
i 60 placebo—controlled intranasal in acute
migraine; results
showed significant
pain and most
bothersome symptom
relief within 2 hours,
mild side effects
Vazegepa | Phase NCT043025 | Healthy volunteers, | Good safety profile
nt 1 71 dose-escalation, IV infusion no dose—limiting
toxicity
Phase NCT051453 | Intranasal, randomized, | Rapid onset,
11 03 double-blind, placebo—controlled effective migraine
relief, well
tolerated

3 2 Gepants RAWKIEARE LB — R

Tab.2 Overview of the fundamental characteristics of gepant—class therapeutics




Drug name Trade Administ | Indication Efficacy Common adverse Approval
name ration reactions status
Rimegepa Nurtec Oral Acute & | Rapid Nausea, Only Gepant
nt ODT (oDT) Preventive | relief of | elevated ALT, | approved for
Migraine headache, UTI, etc. both acute
reduces and
frequency preventive
with use
long—term
use
Ubrogepa Ubrelvy Oral Acute Effective Nausea, Suitable for
nt Migraine for drowsiness, dry | patients
Treatment moderate to | mouth intolerant to
severe triptans
migraine
and
associated
symptoms
Atogepan Qulipta Oral Migraine Once daily, | Constipation, First Gepant
t Prevention significan | fatigue, specifically
tly reduces | elevated ALT for migraine
monthly prevention
migraine (daily
days dosing)
Zavegepa Zavzpret | Nasal Acute Very rapid | Dysgeusia, Non—oral
nt Spray Migraine onset nasal route,
Treatment (relief discomfort, suitable for
within 15 | nausea patients with
min), nausea/vomit
superior to ing
placebo
Olcegepa | BIBN4096 | Intraven | Acute Rapid Injection-relat | First CGRP
nt BS ous Migraine onset, ed reactions, | receptor
( Develo Treatment significan | abnormal liver | antagonist;
pment (Phase [ / | t efficacy | function development
disconti 1 (early halted due to
nued studies hepatotoxici
) promising) ty
Telcagep | MK-0974 Oral Acute Superior Liver damage Once
ant ( Develo Migraine efficacy to considered as
pment Treatment NSAIDs, a promising
disconti ( Phase III | good drug,
nued) completed) safety, but development




hepatotoxi halted due to
city with hepatotoxici
long—term ty
use
Vazegepa Developm | Nasal Acute Rapid Dysgeusia, Predecessor
ent Spray Migraine onset, may | nasopharyngeal to
Treatment (P | be suitable | irritation Zavegepant,
hase I | for still
trial) patients referenced in
unable to some
take oral literature
meds
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