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ABSTRACT

Background: Glutamate is implicated in the pathophysiology of migraine, a common neurological disorder. Therefore, glutamate
receptor antagonists (GIuRAs) have been suggested as a novel migraine treatment that are able to overcome the limitations of
triptans, Objective: The aim of this study was to perform a meta—analysis to assess the efficacy of GIuRAs for patients with
migraine, Method: The PubMed, Cochrane Library, CINAHL, and Clinical Trial,gov databases were searched for randomized
placebo—controlled trials of the efficacy of GIuRAs for patients with migraine conducted up to August 2019, Two independent
reviewers screened the literature according to inclusion and exclusion criteria and performed quality assessment and data
extraction, Review Manager 5.3 software was used for the meta—analysis. Results: Three studies involving a total of 206 patients
were included in the final analysis, Compared with placebo, GIuRAs significantly improved the pain—free response at 2 hours (odds
ratio [OR]=3.85, 95% confidence intervals [Cls]=1.63—9.09) and the 24—hour sustained pain freedom (OR=7.40; 95% Cls=2.36—
23,20). The use of rescue medications with GIuRAs was lower compared to that with placebo, but the difference was not significant
(OR=0.39, 95% Cl=0.10—1.47). Conclusion: Our meta—analysis showed that GIuRAs were more effective than placebo for patients

with migraine.
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Ak SJsPR ) dlolellolZs(PubMed), TR Zfoln
28] (Cochrane library), CINAHL (Cumulative Index to

Nursing and Allied Health Literature), 2|31 Clinical
Trials.govE ARE-SIITE. ZF 74 djolEfmo]2ol &3 3
T ASRIA %o, 3 doje Hol= ASHI. AF
43t 7o = ‘migraine disorders’, ‘excitatory amino acid
antagonists’, ‘glutamic acid’, ‘clinical trial as topic’®] 2]&}3=
A|E=-(Medical Subjects Headings, MeSH) 801} ‘migraine’,
‘glutamate receptor antagonist’, ‘efﬁcacy’, ‘randomized
controlled trial’, ‘trial’®] Z3o|Att. T3l 7| 3ol =
A 23 84 Z2ekAQl ‘ADX10059 (raseglurant)’,
‘BGG492 (selurampanel)’, ‘LY2300559°, ‘LY293558 (tezampanel)’,
‘LY466195°% Ao & 38319t} H=F o F ALE3F 29
o]+ Table 13} 2T},

3 e
A AR PICO-SD (Participants, Intervention,
Comparison, Outcomes, Study Design)ol] w2} &3S A3}
ATt P 2 e e FEH EHZ A% (randomized
controlled trial, RCT) oA HF% X8Z 935} GluRAs
o] A FraEAS Aok vlasks Uzﬂ% stk
Aoz AAFE HRl PICO (Participants, Intervention,
Comparison, Outcomes)?l] Wz} U2 &8s +3dS AE)
3ttt A7t (participants)yS A1 5%-8}3] (International
Headache Society, 1HS)?] =A|5523EF (International

Classification of Headache Disorders, ICHD) ZIgt A A 1.13}

HO

Akl

129 B34 2L 7102 5ol A% 475h 43k glo]
FEE olge] F2E Uk BESel U 159 ol5iel

A= oz AAsE Aolojok it} FA|(interventionsy =
ADX10059, BGG492, LY2300559, LY293558, LY466195 &
GluRASE T3t Ao & s o, v nth’d(comparison)y
okro 2 sttt A3 (outcome)= THSS] A5 %
Al Zrol=eRRle] wt B8 2AXF & 5 34 (pain-free
response at 2 hours)’, ‘24X|7F A&3H= 55 3142 (24 hours
FZFE2] AlS-(use of rescue
medication)& 12} 2= 23} AAHESTE AAE AR 1%
L9 3 Az Hee ) 2210] APl FelEe 71E
of W} ZHZoR TP om, o] XA B=

sustained pain freedom)’,

Table 1. Queries used to retfrieve studies on glutamate receptor antagonists for acute migraine tfreatment

Database

Query

("migraine disorders"[MeSH TERMs] OR migraine)

PubMed

AND (glutamate OR "glutamic acid" OR "excitatory amino acid antagonists'[MeSH TERMs]

OR LY293558 OR LY466195 OR BGG492 OR ADX10059 OR LY2300559 )
AND ("clinical frials as topic'[MeSH Terms] OR ftrial)

Cochrane Library
CINAHL
Clinical Trials.gov

migraine

AND (glutamate or LY293558 OR LY466195 OR bgg492 OR adx10059 OR LY2300559)
AND (“randomized controlled trial” OR frial)
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Table 2. Characteristics of studies included in the meta-analysis of glutamate receptor antagonists for acute migraine freatment

ADX10059 (Raseglurant)

LY293558 (Tezampanel)

BGG492 (Selurampanel)

Intervention

Placebo (n=64) .
ADX10059 375 mg p.o. (n=60) .

Placebo (n=16)
Sumatriptan émg s.c (n=15)
LY293558 1.2mg/kg i.v (n=13)

¢ Placebo (n=295)
e Sumatriptan 100 mg p.o. (n=25)
* BGG492 250 mg p.o. (n=25)

mc, r, db, pc, pg, phase 2

mc, r, tb, ac & pc, pg, PoC, phase 2 mc, r, db, ac & pc, pg, PoC, phase 2

Design (clinical trial leader unblinded)
* Patients with 18-65 years old ¢ Patients at least 18 years old ¢ Patients with 18-60 years old
¢ |HS categories 1.1 and 1.2 ¢ |HS categories 1.1 and 1.2 ¢ |HS categories 1.1 and 1.2
. ¢ 2-8 migraine headaches/month ¢ 1-15 migraine episodes/month ¢ 1-15 migraine episodes/month
Inclusion N . Lo
ariteria * Migraine onset before 50 years of agee Past use of triptans ¢ Migraine onset before 50 years of age
e The stable dose of migraine ¢ Administration of study drug within 8 ¢ Past use of triptans
prophylactic agents are allowed hours of onset ¢ Report to the center within 4 hours of
onset
* >15 headache days/month * Pregnant or breastfeeding women or ¢ >6 non-migraine headaches/month
* Taking medications that interact with women of childbearing potential * Receiving migraine prophylaxis
Exclusion ADX10059 treatment
criteria * Pregnant or breast feeding women or » Taking medications that interact with
women of childbearing potential, etc. BGG492
* Smokers, etc.
Primary ¢ Pain free rate at 2 hrs post-dose ¢ The response rate at 2 hrs after * The response rate at 2, 3 and 4 hrs
endpoints infusion post-dose.
¢ Time to pain-free and/or pain relief, * Pain-free rate at 2 hrs e Pain-free rate at 2, 3, and 4 hours
* 24-h headache recurrence » >2-point improvement in pain score ¢ >2-point improvement in pain score
¢ Presence of accompanying features at 2 hrs ¢ Sustained response rate
Secondary of migraine ¢ Sustained response * Sustained pain-free rate
endpoints ¢ Use of rescue medication e Sustained pain free ¢ Relief of associated symptoms

Patients’ evaluation of study
medication efficacy and adverse .
events

Relief of associated symptoms
Use of a rescue medication

¢ Recurrence rate

Abbreviation: mc:multi center; rrandomized; dib:double-blinded; to:friple-blinded; ac:active-confrolled; pc:placebo-controlled; pg:parallel-
group; PoC:Proof of Concept study; IHS:International Headache Society
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Records identified through database
searching (n=85)

Additional records identified through
other sources (n=0)

-PubMed (n=37)
-The Cochrane Library (n=26)
-CINAHL (n=19)

-Clinical Trials.gov (n=3)

!

Records after duplicates remaved (n=64)

(Abstract rev

(n=64)

Full-text artic
assessed for

eligibility
(n=4)

Records screened

Records excluded (n=60)
-irrelevant (n=52)

iew) -reviews (n=5)

-no data (n=3)

les Full-text articles excluded,

with reasons (n=1)

-No outcomes of interest (n=1)

Studies included in qualitati

ve synthesis (n=3)

Studies included in quantitative synthesis

(meta-analysis)

(n=3)

Fig. 1. Study flow diagram of literature search process.
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(A) Pain free at 2 hours
GluRA Placebo Odds Ratio Odds Ratio
Study or Subagroup Events Total Events Total Weight M-H. Fixed. 95% Cl M-H. Fixed. 95% CI
Raseglurant (ADX10059) 2016 10 60 3 64 41.9% 4.07 [1.06,15.58) -
Selurampanel (BGG492) 2014 B 24 4 25 509% 175[043,719 —r i
Tezampanel (LY293558) 2004 7 13 1 16 7.2% 17.50[1.76,174.42) ——————*
ota .0% . .63, 9.
Total (95% CI) 97 105 100.0% 3.85[1.63, 9.09] ‘
Total events 23 8
Heterogeneity: Chi*= 2.87, df= 2 (P = 0.24); F= 30% b t t i
Test for overall effect. Z=3.08 (P=0.002) 0.01 0.1 Placebo1 GIURA 10 100
(B) 24 hours suslained pain free
GIuRA Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M.H. Fixed, 95% CI M.H, Fixed, 95% CI
Raseglurant (ADX10059) 2016 B 60 2 64 64.6% 3.44[0.67,17.78) I
Selurampanel (BGG492) 2014 5 24 1 25 29.8% 6.32[0.68, 58.72] #
Tezampanel (LY293558) 2004 8 13 0 16 6.6% 51.00[2.591,1035.69] ————=—*
ota ) .09 i’ .36, 23.
Total (95% CI) 97 105 100.0% 7.40 [2.36, 23.20] ~l—
Total events 18 3
Heterogeneity: Chi*= 2.43, df= 2 (P = 0.30); F= 18% b t f i
Test for overall effect: Z= 3.43 (P=0.00086) L il Placebo1G|uRA e 1an
(C) Use of resciie medication
GIuRA Placebo QOdds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random, 95% ClI M-H. Random, 95% CI
Raseglurant (ADX10059) 2016 45 62 43 66 409% 0.89 [0.46, 2.16) ——
Selurampanel (BGG492) 2014 3 24 13 25 34.9% 0.46[0.15,1.47) ——
Tezampanel {LY293558) 2004 4 13 14 16 241% 006(0.01,042)
Total (95% Cl) 99 107 100.0% 0.39[0.10, 1.47) ~ll—
Total events 57 75
Heterogeneity: Tau? = 0.96; Chi*= 7.24, df = 2 (P = 0.03); F= 72% =0 o1 0:1 3 1=0 mo:

Testtor overall efliect: Z=1.39 (P=0.16)

Placebo GIuRA

Fig. 3. Forest plot to compare effectiveness between glutamate receptor antagonists (GluRAs) and placebo for acute migraine

treatment.

=7 ekskth. ADX100599] 75 @715 24l0] 247} 48%,
21%2 H1EoH, BGG4929] 7% 119 x| ==
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S0 72 270, A7 2 23t A7t 1334 BarE Qi
THF ADX100599] 7-¢- th& 7 Ad7olx F5A4e] Ba =
7} Aok

ADX10059, BGG492, LY293558 &5 GluRAs®] A| 9}, Z}2}
B L2 3= 8A] 9] ofFol= 2fo)7} ATk ADX10059=
grtEd SFE2E 83(G  protein-coupled metabotropic
glutamate receptors, mGluR)2] o}&<l mGluRS &42] 2
A d22HE] ZH A (negative allosteric modulator)e]t}.
T3 BGG492= 523 ZF84E 8-A(ionotropic glutamate
receptor, iGluR)®] ©}&<] a-amino-3-hydroxy-5-methyl-4-
isoxazolepropionic acid (AMPA) G=&-Aovt 28s5l= 23
AjQld] whall, LY293558S AMPA =849} kainite (iGIuRS)
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