Emerging treatments of cluster headache
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Cluster headache (CH) is a rare, but very disabling primary headache disorder that is often not optimally treated. Although there are
many conventional treatments, none are ideal. This article reviews various novel pharmacologic and neurostimulation devices in the

acute or preventive treatment of CH.

In acute treatment, delivery system like Demand Valve Oxygen or nonrebreather-type masks could enhance the effectiveness of in-
haled oxygen therapy. Noninvasive vagus nerve stimulation relieves pain at short-term in episodic CH patients. In preventive treat-
ment, deep brain stimulation targeting the hypothalamus revealed encouraging results in chronic CH patients. Sphenoplalatine stim-
ulation showed promising results of randomized controlled trials studying in acute approach in chronic CH. Anti-calcitonin gene-re-
lated peptide (CGRP) monoclonal antibodies provide interesting in episodic CH, but do not appear effective in chronic CH.

These emerging treatments provide additional alternative to conventional CH management, but results obtained in chronic CH are
often disappointing. For more effective treatment option for CH, prospective clinical or observation trials are strongly warranted.
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Figure 1. Neuromodulation therapies for cluster headache.

Source: modified from May A"

DBS, deep brain stimulation; SPG, sphenopalatine ganglion; ONS, occipital
nerve stimulation; VNS, vagus nerve stimulation.

3] 7 QHS S 7 U ool o) TS gEkE
Hol|| ¢ SAolA] i 5o X852 aEE 5 ot
U JHA 2174 AF52| E(sphenopalatine  ganglion
stimulation, SPGS)& 5% @252 Yel+= 733k A+
AN A B2gst Aol 7)9g A el 2
7] 729 SA Al ollA 287 o] v S SAE
7 Alo] e AL8ste] WIAY A7E 4SS Sl
A& 7N Y7 S E(pterygopalatine fossa) ol B X5}
Z 566719 FHEE wzke x)835F4th SPGS X =
T AJArolA 67.1%, A BTN E 7.4% 5 74
A& BJI ABT 34.1%, AXEF 1.5%00H 55
o]7 Fo g MuHYTHA<0,0001)."” o] A= Foj
AT= HghE o] AP, 2470 FF 337 ] W
S Shtoll X 59501 o] ik S X =8
Hkzko] 65%+= SPSG &=l 2]3l oJu|IA 5ol 7
93, 50 FEo] ARk Aew HuEYth &
, HZ e i HAZEY AFtellA] v R
ko] 35 %ol A SPGS X goll FA4 whe-g Bolek”

—_

5

¥
2 | HE

=

o

7

r_u:.:.'

o oo ol

Ae1e] ek 2A £ A% A9 e £
2H| 2 o]=FAH(betamethasone 13] A}, cortivazol 33]

309



oN
=
o
k>
O
Jon

FAP7E JaL, ZHE-AZo] 11 2E| 2ol AlAE T2
gt MY SEAA S AR B8 Ateld i FE
A A S o Qe AR HuHla
42 5 Aol 74 2HlRol=r} $F 47 F
At AR B7E 99 @ 5 Qe AT wusigle
Aol 3 Sk} 71 HolA] &
222 200 2, o7 9 o] 218 217 42717} vl
T T2 oilxEE 93 A=Edct AEREE 14
0 23} A5 Hz}=H(hypothalamus Deep Brain Stimulation,
hDBS)9| o]&2 ZAE it T A7 7t 52t &z
HE AR 843 Ao g AR A B34 T
A TUFE Sao] oF 64 wollA F-Z el ARE B
oh.” e fd3k ol F Atz dTelA X E 2ol
H|&] hDBS2] $-24Jo] YR} ekghth  hDBSE M54

1%
2
Y
ot
o
%0,
o)

£ 933 £7)o|ng A8 e AFaof gt} * Akt
A5 AR o B T AAE T 5 Al e
o] B34 v T FEoA 7 A ASA5e] F4
<A F Feltt. $F AlA A5 (occipital nerve stim-
ulation, ONS)-& hDBS¢} H|Ele] ] obdgk Wi o= 7}
FHH, 10 T FES ) AT Ayt ExEA.
ONS hDBS®} fARSE A==, 7% 2t W=7} oF 60%
Ax Aehs Acs Ruddu* o ge o IAE
2grete] e H TN A AFtollx ZH2t 46.1 %,
52.6 %] FEHIE 727} Yeht Ao g wuHch
SPGSE w737] AB A AFE A
T Aol AR SAfollr B34 ©
7} ZaE A9 Btk 3235 A8
Al A W7E FUE AL, 24 0D Foll Al 57t 7
58t 3zke] 35%7F 7126l H]3) vk TS BTt
50% o’ FHAFaL, YA kel g T Ww=rt S}
BALH35%) SHA o2 FAEATHRw). C HE B
2l SPGs HAZER] TN E -84 v
3tzke] 55%7F 1270 Lol FERI=rt B EE v
HHA, oF 12%0| & S HIET) 50% o] ST
2 Byt webA | SPGsE A7 F3rt "ol A& uha
THHFE Aol A| fgst X5re] A ¢ lon, §4
% X 5ol BF 5 Y 5 vk Helx] 77t =
Act. BFAITE SPGSE A, v]E 2 A 5ol Uit vkg-
T TR s, vFEA Xsrgo] Aufgh & ezt
o

oF= B84 eAbollA At ojof gty w3 57497 A

N
tlo
B
e o of

oL

2

R

310

BolM AFHAY nVNSE TR RS 2} o R
A7 AP AL, 45 FF nVNSE H 250} ¥E3t
AY = 52 X8 gEo 2 AFgs 921 A= g4t
o= gy i 5o N vasklal, AAH Hit
T WA NI 40% Fhagh AdE Kok webA
nVNS= SPGSe}F FARSE 540 B ol X5 =5 534
A A ATHA A= Azt

3. ZAEHRTXZHABE|E HUZZSH|

LN EUF- AR T AHEo]| = (calcitonine  gene-related
peptide, CGRP) 8% w5+ &3] 7]9} vwsle] 7 &
o] whaly] Bok F7FeaL” Wk CGRP FYo = &5 7
Zhol| Q= #Ake] Tt FE WERE fdehe o ® U
A 9ot ” T 714 CGRP ©E-E38}4 (galcanezumab 2
fremanezumab)7} A8t Thd T 5o fitholA
H7r=aL Qe o5 A Yok thx Al olA, 85 &<t ¢
o] 3 ¥ 1)8t2 FY ¥ galcanezumab 300 g2 A3HA
ik FEo 12k Hrh Wl EEsIrHINCT02397473,
N=106)." Az} H7} w2l 1 oA 3 Fofl HAH F3t
W2 Qo] A it st AFollA] ofn]Qls S B
38,7 vs. 5.2, P=0.036),” galcanezumab F¢JolA] 45k
o] 73k 3kxle] A 7l QP (Patient Global Impression
of Improvement) A7} AASHA O =ARE 8 2| A3}
L ojn|7} ek ? 1T AF CGAM 3= galcanezumab 300 g
< 9ok njwslal 1250 §9F FaPSFRAIL(INCT024338826),
T8 PRl 1-125F Afo] & Hike] A7) §lojA]
T THHEE SelA A AdE YERIAL o] F
F7) A7) & Zo|tH(NCT02797951). Fremanezumab
off thalix= v T8 SxlollA] B glojA] A
A7} ZHEAILNCT02964338), A18HA 9 FEof
Ao] A= 2 i of A o] TH(INCT02945046).

g o 212 BE3} AFE vls) e AUE
= ola) We AR W A% T b ol B
She QBRI WY1 Bl Bl A= Ao



B
nz
4n
ofm
1o
ﬂ
r
i
Hu

F gloglet A2Ev, 25 Az A=WE
Wz A1go] Bad Aow Aztwr,

References

N

10.

11,

12,

13.

14.

. Fischera M, Marziniak M, Gralow I, Evers S. The incidence

and prevalence of cluster headache: a meta-analysis of
population-based studies, Cephalalgia, 2008;28:614-618,

. Katsarava Z, Obermann M, Yoon MS, et al, Prevalence of

cluster headache in a population-based sample in Germany.
Cephalalgia. 2007;27:1014-1019.

.Robbins MS, Starling AJ, Pringsheim TM, Becker WJ,

Schwedt TJ. Treatment of Cluster Headache: The American
Headache Society Evidence-Based Guidelines. Headache,
2016;56:1093-11006.

. Bahra A, Gawel MJ, Hardebo JE, Millson D, Breen SA,

Goadsby PJ. Oral zolmitriptan is effective in the acute treat-
ment of cluster headache. Neurology. 2000;54:1832-1839.

. Lademann V, Jansen JP, Evers S, Frese A. Evaluation of guide-

line-adherent treatment in cluster headache. Cephalalgia.
2016;36:760-764.

. Cohen AS, Burns B, Goadsby PJ. High-flow oxygen for

treatment of cluster headache: a randomized trial. Jjama.
2009;302:2451-2457.

. Fogan L. Treatment of cluster headache. A double-blind

comparison of oxygen v air inhalation, Archives of neurology.
1985;42:302-363.

. Petersen AS, Barloese MC, Lund NL, Jensen RH. Oxygen

therapy for cluster headache, A mask comparison trial, A
single-blinded, placebo-controlled, crossover study. Cephalalgia.
2017;37:214-224,

. Nonis R, D'Ostilio K, Schoenen J, Magis D. Evidence of ac-

tivation of vagal afferents by non-invasive vagus nerve
stimulation: An electrophysiological study in healthy volunteers.
Cephalalgia, 2017;37:1285-1293.

Hawkins JL, Cornelison LE, Blankenship BA, Durham PL.
Vagus nerve stimulation inhibits trigeminal nociception in a
rodent model of episodic migraine, Pain reports, 2017;2:€628.
Oshinsky ML, Murphy AL, Hekierski H, Jr., Cooper M,
Simon BJ. Noninvasive vagus nerve stimulation as treat-
ment for trigeminal allodynia. Pain, 2014;155:1037-1042.
Goadsby PJ, de Coo IF, Silver N, er a/, Non-invasive vagus
nerve stimulation for the acute treatment of episodic and
chronic cluster headache: A randomized, double-blind,
sham-controlled ACT2 study, 2018;38:959-969.

Silberstein SD, Mechtler LL, Kudrow DB, et al. Non-
Invasive Vagus Nerve Stimulation for the ACute Treatment
of Cluster Headache: Findings From the Randomized,
Double-Blind, Sham-Controlled ACT1 Study. Headache,
2016;56:1317-1332,

May A, Schwedt TJ, Magis D, Pozo-Rosich P, Evers S, Wang
SJ. Cluster headache. Nature reviews Disease primers, 2018;

CierIZtets] 2019 K38} FA =3 - 42l= -

15.

16.

17.

18.

19.

20,

21,

22,

23,

24.

25,

26.

27.

28,

4:18006,

Liebler E, Marin JC, Ferrari MD, et al. Stimulation of the
sphenopalatine ganglion (SPG) for cluster headache
treatment, Pathway CH-1: a randomized, sham-controlled
study, Cephalalgia, 2013;33:816-830.

Jurgens TP, Barloese M, May A, et al. Long-term effective-
ness of sphenopalatine ganglion stimulation for cluster
headache. Cephalalgia. 2017;37:423-434.

Barloese M, Petersen A, Stude P, Jurgens T, Jensen RH,
May A. Sphenopalatine ganglion stimulation for cluster
headache, results from a large, open-label European
registry. J Headache Pain, 2018;19:6.

Sarchielli P, Granella F, Prudenzano MP, et al Italian
guidelines for primary headaches: 2012 revised version. J
Headache Pain. 2012;13 Suppl 2:S31-70.

Leroux E, Valade D, Taifas I, et al. Suboccipital steroid in-
jections for transitional treatment of patients with more
than two cluster headache attacks per day: a randomised,
double-blind, placebo-controlled trial. ZLancet Neurol, 2011;
10:891-897.

Gaul C, Roguski J, Dresler T, et al. Efficacy and safety of a
single occipital nerve blockade in episodic and chronic clus-
ter headache: A prospective observational study. Cephalalgia.
2017;37:873-880.

Wei J, Robbins MS. Greater Occipital Nerve Injection ver-
sus Oral Steroids for Short Term Prophylaxis of Cluster
Headache: A Retrospective Comparative Study. Headache,
2018;58:852-858.

Magis D, Schoenen J. Advances and challenges in neuro-
stimulation for headaches. Lancet Neurol. 2012;11:708-719.
Fontaine D, Lazorthes Y, Mertens P, et al. Safety and efti-
cacy of deep brain stimulation in refractory cluster head-
ache: a randomized placebo-controlled double-blind trial
followed by a 1l-year open extension. J Headache Pain.
2010511:23-31,

Miller S, Watkins L, Matharu M. Treatment of intractable
chronic cluster headache by occipital nerve stimulation: a
cohort of 51 patients. European journal of neurology - the
official journal of the European Federation of Neurological
Societies. 2017;24:381-390,

Fontaine D, Blond S, Lucas C, et a/ Occipital nerve stim-
ulation improves the quality of life in medically-intractable
chronic cluster headache: Results of an observational pro-
spective study. Cephalalgia, 2017;37:1173-1179.

Goadsby PJ, Edvinsson L. Human in vivo evidence for tri-
geminovascular activation in cluster headache, Neuropeptide
changes and effects of acute attacks therapies. Brain. 1994;
117(Pt 3):427-434,

Vollesen ALH, Snoer A, Beske RP, et al, Effect of Infusion
of Calcitonin Gene-Related Peptide on Cluster Headache
Attacks: A Randomized Clinical Trial. JAMA neurology.
2018;75:1187-1197.

Tepper SJ. Anti-Calcitonin Gene-Related Peptide (CGRP)

311



Therapies: Update on a Previous Review After the 30. Web communication, Available at: https://http://www.,

American Headache Society 60th Scientific Meeting, San tevapharm. com/news/teva_provides_update_on_clinical

Francisco, June 2018, Headache, 2018;58 Suppl 3:276-290. trial_of fremanezumab_for_use_in_chronic_cluster_head-
29. Lamb YN, Galcanezumab: First Global Approval. Drugs. ache_06_18.aspx. (Accessed June 2018)

2018;78:1769-1775.

312 CHEtMIZDErS] 2019 K38} FAStathz] - 22l -





