Baraldi et al. The Journal of Headache and Pain (2017) 18:71
DOI 10.1186/s10194-017-0777-3

The Journal of Headache
and Pain

RESEARCH ARTICLE Open Access

Therapeutical approaches to paroxysmal

@ CrossMark

hemicrania, hemicrania continua and short
lasting unilateral neuralgiform headache
attacks: a critical appraisal

Carlo Baraldi’, Lanfranco Pellesi, Simona Guerzoni, Maria Michela Cainazzo and Luigi Alberto Pini

Abstract

ones were excluded.

Background: Hemicrania continua (HC), paroxysmal hemicrania (PH) and short lasting neuralgiform headache attacks
(SUNCT and SUNA) are rare syndromes with a difficult therapeutic approach. The aim of this review is to summarize all
articles dealing with treatments for HC, PH, SUNCT and SUNA, comparing them in terms of effectiveness and safety.

Methods: A survey was performed using the pubmed database for documents published from the 1st January 1989
onwards. All types of articles were considered, those ones dealing with symptomatic cases and non-English written

Results: Indomethacin is the best treatment both for HC and PH. For the acute treatment of HC, piroxicam and
celecoxib have shown good results, whilst for the prolonged treatment celecoxib, topiramate and gabapentin are
good options besides indomethacin. For PH the best drug besides indomethacin is piroxicam, both for acute and
prolonged treatment. For SUNCT and SUNA the most effective treatments are intravenous or subcutaneous lidocaine
for the acute treatment of active phases and lamotrigine for the their prevention. Other effective therapeutic options
are intravenous steroids for acute treatment and topiramate for prolonged treatment. Non-pharmacological techniques
have shown good results in SUNCT and SUNA but, since they have been tried on a small number of patients, the
reliability of their efficacy is poor and their safety profile mostly unknown.

Conclusions: Besides a great number of treatments tried, HC, PH, SUNCT and SUNA management remains difficult,
according with their unknown pathogenesis and their rarity, which strongly limits the studies upon these conditions.
Further studies are needed to better define the treatment of choice for these conditions.

Background

Trigeminal autonomic cephalalgias (TACs) is a rare
group of headaches characterized by unilateral attacks of
severe throbbing pain, mainly localized in the orbital
region, associated with unilateral cranial autonomic
signs such as lacrimation, conjunctival injection, palpe-
bral ptosis, rhinorrhoea, eyelid edema, facial sweating,
facial redness and ear-fullness. The International Classi-
fication of Headache Disorders 3rd Edition beta version
(ICHD-III-beta) recognizes 4 TACs: cluster headache
(CH), hemicrania continua (HC), paroxysmal hemicrania
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(PH) and short-lasting unilateral neuralgiform headache
attacks (SUNCT and SUNA) [1]. HC is characterized by
a continuous background of moderate pain intensity and
has only recently been classified as a TAC [2]; on the
contrary, CH, PH, SUNCT and SUNA lack the history of
background pain [1]. TACs rather than CH are uncom-
mon and neglected syndromes: the annual prevalence of
PH and short lasting unilateral neuralgiform headache
attacks is about 0.5/1000 in the general population and
is still unknown for HC [3], this facilitate their misdiag-
nosis, which often delays the correct treatment [4].
Treatment delay, especially in chronic forms, dramatic-
ally decreases the patients’ quality of life because pain is
often severe, highly-disabling and can last, even if not
continuously, for many hours during the day [5]. Only a
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few therapeutic tools are available for these conditions
and this is firstly due to their infrequent diagnosis,
which makes the conduction of well-prepared random-
ized clinical placebo-controlled trials (RCPCTs) almost
impossible. The effectiveness and safety of the treat-
ments are reported mainly in case-reports, case-series,
letters to the editor and brief communications. This
leads to a not-scheduled treatment for TACs and the
absence of shared guidelines. Furthermore, there aren’t
studies clearly ranking treatments to manage TACs, nor
one comparing them in terms of effectiveness and/or
safety. The aim of this study is to rank all therapeutic
options available in literature for HC, PH, SUNCT and
SUNA treatment and to compare, when possible, their
effectiveness and safety. Since there are already shared
guide-lines and a large amount of reviews dealing with
CH, this won’t be discussed further.

Methods

Search strategy

A MEDLINE search using the electronic data-base
pubmed has been performed to check all articles dealing
with the treatment of primary HC, PH, SUNCT and
SUNA form the 1st of January 1989 (the first complete
year in which the first International Headache Society
classification was available) onwards. All articles types
were considered and non-English written ones were ex-
cluded. The research was performed using the following
terms: “((paroxysmal hemicrania) AND (“1989/01/
01”[Date - Publication]: “3000”[Date - Publication])) AND
English[Language]” for PH, “((hemicrania continua) AND
(“1989/01/01”[Date - Publication]: “3000”[Date - Publica-
tion])) AND English[Language]” for HC, “((short lasting
neuralgiform headache attacks) AND (“1989/01/01”[Date
- Publication]: “3000”[Date - Publication])) AND English[-
Language]” for SUNCT and SUNA. Short lasting unilat-
eral neuralgiform headache attack was treated as one
entity, not differentiating between short lasting neuralgi-
form headache attacks with conjunctival injection and
tearing (SUNCT) and short lasting neuralgiform headache
attacks with autonomic signs (SUNA). A few articles cited
in the references of the above-mentioned ones were cited
even though they were not present in pubmed, but were
found in SCOPUS and EMBASE.

Data

Altogether, 691 articles were found of which 290 articles for
HC, 250 for PH and 151 for short lasting unilateral neural-
giform headache attacks. Cited articles should fulfill the
ICHD-III beta guide-lines for TACs diagnosis, not deal with
a symptomatic case and correctly state treatment. Reviews
were considered only if new cases were included. For HC,
230 articles were excluded: 67 summarized results from
other studies without adding any new case, 138 didn’t deal
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with HC therapy and 24 referred to symptomatic cases. For
PH, 195 articles were excluded: 67 reported and summa-
rized only the results of different works, 90 didn’t consider
PH therapy or described it unsatisfactorily, 29 referred to
symptomatic PH and 9 didn't fulfill all ICHD-III diagnostic
criteria, making a diagnosis of “probable PH”. For SUNCT
and SUNA 95 articles were excluded: 60 were reviews, 20
of them didn’t deal with SUNCT or SUNA therapy or
reported it unsatisfactorily, 11 reported symptomatic cases
and 4 didn’t full-filled all diagnostic criteria. Steps followed
for article selection are summarized in Fig. 1. For every art-
icle, each patient was analyzed and only those treatments
correctly stated in terms of regimen and response were
considered. If a patient took a drug in different dosages or
underwent a non-pharmacological procedure following
different regimens, only the one giving the maximum ef-
fect was considered. Every patient was classified as a re-
sponder if he/she was accredited with, at least, a partial
relief. Moreover, as to grade the different therapies better,
pain-free patients were sub-classified as complete re-
sponders. Finally, the signaled AEs were collected. Since
all these diseases are characterized by exacerbations pe-
riods in which pain attacks develops and inter-critic pe-
riods in which pain is absent (PH, SUNCT and SUNA) or
slight-moderate (HC), treatments were divided in two cat-
egories: treatments used to cease attacks during exacerba-
tions and treatments taken regularly to control pain
(especially in HC), trying to prevent the incoming of new
active phases. The first treatments were indicated as
“acute treatments”, whilst the second as “prolonged treat-
ments”. Some acute treatments in HC and PH were used
also to control pain outside exacerbations and were both
considered as acute and prolonged treatments.

Drug mean dosage and therapeutic standards for non-
pharmacological treatments were considered and sum-
marized, even if not statistically analyzed.

Treatments used in less than five patients or which
were clearly ineffective were not pooled in the statistical
analysis, even if reported. Data regarding treatments
used in 5 or more patients are summarized in Table 1,
those ones regarding treatments used in less than 5
patients are reported in the Additional file 1: Table S1.

Statistical analysis

Continuous data were expressed as mean * standard
deviation. Binary variables were express as proportion and
percentages. Odds and odds ratios (OR) were considered
for statistical analysis. Continuous data and odds were
approximated at the second decimal figure, OR and all p-
values at the third. Statistical analysis was performed using
the STATAIc 13 software. For every syndrome, the odds of
responders, complete responders, AEs and AEs causing
treatment reduction or discontinuation were compared
based on the test of the equality of odds.
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Results
Hemicrania continua (HC)
Globally, 65 articles were considered for the statistical
analysis [6-70]. Indomethacin was referred to as the most
widely used treatment for HC. Melatonin was used in 17
patients, gabapentin and topiramate were utilized in 13 pa-
tients, onabotulinumtoxinA (OnabotA) in 12 patients and
celecoxib in 11 patients. The other drugs were used in less
than 10 patients. Supraorbital nerve blockade (SONB) was
used on 17 patients, great occipital nerve blockade (GONB)
on 15, occipital nerve stimulation (ONS) on 14 patients
and minor occipital nerve blockade (MONB) on 6 patients.
Other drugs rather than indomethacin were used
before indomethacin was given in 60% of cases, but only
in the 20% of cases data were good enough to be consid-
ered (data not shown). Alternatively, since indomethacin
was stopped in the 30% of cases because of its related
AEs, other treatments were tried. Pharmacological treat-
ments used in at least 5 patients, are summarized in
Table 1 (section A). Statistical comparisons between the
odds of responders and complete responders are
summarized in Table 2 for the acute treatments and in
Table 3 for the prolonged treatments. Data regarding
those treatments performed in less than 5 patients are
reported in Additional file 1: Table S1 (section A).

Effectiveness
Acute treatments Indomethacin, supraorbital nerve
blockade (SONB), great occipital nerve blockade (GONB),

celecoxib, piroxicam, minor occipital nerve blockade
(MONB), oxygen, sumatriptan, methylprednisolone, ibu-
profen, dorsal root ganglion blockade (DRGB), sphenopa-
latine ganglion blockade (SPGB) and ergotamine were the
drugs considered for exacerbation management in HC.

Oxygen, minor occipital nerve blockade (MONB) and
sumatriptan seemed to have no effect on HC and no
responders have been registered; for this reason they
weren’t pooled in the statistical analysis. Ergotamine,
ibuprofen, DRGB, SPGB and methylprednisolone wer-
en’t pooled in the statistical analysis because of the small
number of patients treated with these. Indomethacin has
a significantly higher odds of responders than celecoxib
(p < 0.001), piroxicam (p < 0.001) and GONB
(p < 0.001), but a similar proportion of responders than
SONB, which reduced painful symptoms in each patient
(p = 0.541). Indomethacin has also the highest odds of
complete responders, even if compared with SONB (all
p < 0.001). Considering other treatments rather than
indomethacin, piroxicam and celecoxib haven’t shown a
significantly different odds of responders (p = 0.837) and
complete responders (p = 0.219). Celecoxib has a higher
odds of responders than GONB (p = 0.037) and a
significantly higher odds of complete responders than
GONB (p < 0.001) and SONB (p = 0.028). Finally,
SONB shows a significantly higher odds of responders
than GONB (p < 0.001), but a similar odds of pain-
free patients (p = 0.105). All comparisons are summa-
rized in Table 2.
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Table 2 comparisons between the odds of partial and complete responders for the acute treatments of HC*

Page 8 of 18

Responders
Indomethacin
01 Celecoxib
01 1333 [0.0902-19.692] Piroxicam
© © © SONB
07 0.148 0.019-1.179] 9 [0.625-129.593] B GONB
Complete responders
Indomethacin
01 Celecoxib
07 0937 [0.107-8.217] Piroxicam
07 0.156 0.023-1.043] 1 0.167 [0.019-1.436] SONB
07 0.027 0.001-0.801] 0.029 0.001-1.077] 1 5.833[0.517-65.763] GONB

*Cells report the OR of responders and complete responders of the indicated treatments and the 95% CI. OR are calculated as the odds of responder/complete responders of he treatments indicated in the coloured boxes split by the odds of responders/complete responders
of the column treatments. The highlighted cells indicate a p-value of the test of equality of odds lower than 0.05. Arrows indicate if the column treatment is better (1) or worse (}) than the coloured boxes one.

*Cells report the OR of responders and complete responders of the indicated treatments and the 95% Cl. OR are calculated as the odds of responder/complete
responders of he treatments indicated in the coloured boxes split by the odds of responders/complete responders of the column treatments. The highlighted
cells indicate a p-value of the test of equality of odds lower than 0.05. Arrows indicate if the column treatment is better (1) or worse () than the coloured

boxes' ones

Prolonged treatments Indomethacin, melatonin, gabapen-
tin, topiramate, OnabotA, celecoxib, verapamil, piroxicam,
ONS, SONB, GONB, acemethacin, amytriptiline, DRGB,
SPGB, valproate, lithium, troclear injections of triamcinolone,
fentanyl and tilidine are the drugs used for the treatment of
HC outside exacerbations, to prevent the incoming of new
active phases and control the background pain. Data regard-
ing acemethacin, amytriptiline, DRGB, SPGB, valproate,

lithium, troclear injections of triamcinolone, fentanyl and
tilidine were not pooled in the statistical analysis because of
the small number of patients who tried them.

Indomethacin has a significantly higher odds of re-
sponders than all other treatments except for OnabotA
(p = 0.723) and SONB (p = 0.541); moreover, it has a
significantly higher odds of pain-free patients compared
to the other types of treatment (all p < 0.001).

Table 3 comparisons between the odds of responders and complete responders of prolonged treatments for HC*

Indomethacin

01 Melatonin
0t 4.888(0.715-33.433] Gabapentin
01 4.888[0.715-33.433] 1[0.114-8.784] Topiramate
" o w @ OnabotulinumtoxinA-
01 4[0.585-27.347) 0818 [0.091-7.359] 0818 [0.091-7.359] 0 Celecoxib
01 0.533 [0.091- 3.141] 0.109 [0.01-1.246] 1 0.109 [0.01-1.246] 1 01 7.5 [0.669-84.107] Verapamil
01 5.333 [0.441- 64.468] 1091 [0.076-15.693] 1.091 [0.076-15.693] 0 075[ 0.051-11.077)  10[0.48-208.293] Piroxicam
01 474 [0.884-25.425] | 097 [0.134-7.01] 0.97[0.134-7.01] 0 1185 [ 0.16-8.769] 8.889 [ 1.007- 0.889 [0.073- 10.817] ONS
78.43] |
= w | @ ® B - @ | B - SONB
01 0.593 [ 0.14-2.5] 0.12 [ 0.015-0.98] 1 0.12 [ 0.015-0.98] 1 01 6.75 [0.848-53.738] 1 1111 [0.183- 9[0.625-129.593] 0.125 [ 0.02-0.786] 1 01 GONB
6.758]
Complete responders
Indomethacin

01 Melatonin
07 2,057 [0.433-9.772] Gabapentin
01 3.84[0.744-19.833] 1867 [0.373- 9.352] Topiramate
01 12[0.2386.063] 0.583 [0.11-3.097] 0313[0.055-1.788]  OnabotulinumtoxinA
01 6.410.959-42.709] 3.111[0.503-19.227] 1.667[0.28-9.928] 5333 [0.729- 39.03] Celecoxib
01 0 01 0t 0 ot Verapamil
071 6[0.696-51.69] 2,917 [0.363-23.405] 1.563 [0.202-12.088] 5(0.53-47.222] 1.067 [ 0.122-9.35] @ | Piroxicam
01 0.64 [0.136-3.006] 0.311 [0.061-1.595] 0.167[0.029-0.959] 1 0533 [0.100-2.841] 0.1 0.013-0.767] 1 B 0107 [0.011- 1.046] 1 ONS
01 1[0.224-4471] 0.486 [0.102-2.309] 0.26 [0.050-1.345] 0.83[0.165-4.21] 0.156 [ 0.023-1.043] 1 3 0.167 [0.019-1.436] 1,563 [0.333-7.339] SONB
01 0.171[0.015-1.932] 0.083 [0.006-1.16] 1 0.044 [0.002-0.82] 1 0.143 [ 0.011-1.83] 0.028 [0.001-0.800] 1 © 0.29 [0.001-1.077] 1 0.268 [0.024-2.932] 0.171 [0.015- 1.933] GONB

“Cells report the OR of responders and complete responders of the indicated treatments and the 95% CL. OR arc calculated as the odds of responder/complete responders of he treatments indicated in the coloured boxes split by the odds of responders/complete

*Cells report the OR of responders and complete responders of the indicated treatments and the 95% Cl. OR are calculated as the odds of responder/complete
responders of he treatments indicated in the coloured boxes split by the odds of responders/complete responders of the column treatments. The highlighted
cells indicate a p-value of the test of equality of odds lower than 0.05. Arrows indicate if the column treatment is better (1) or worse () than the coloured

boxes' ones
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Considering the other types of treatment, verapamil has a
lower odds of responders than gabapentin (P = 0.03), topira-
mate (p = 0.03), OnabotA (p = 0.002), ONS (p = 0.018) and
SONB (p < 0.001). Verapamil has also a lower odds of
complete responders than gabapentin (p = 0.027), topiramate
(p = 0.006), celecoxib (p = 0.002) and piroxicam (p = 0.005).
GONB has an odds of responder lower than gabapentin
(p = 0.018), topiramate (p = 0.018), OnabotA (p = 0.001), cel-
ecoxib (p = 0.037), ONS (p = 0.008) and SONB (p < 0.001).
Furthermore, it has a lower odds of complete responders
than gabapentin (p = 0.018), topiramate (p = 0.002),
celecoxib (p < 0.001) and piroxicam (p = 0.002).

Furthermore, melatonin has an odds of responders
significantly lower than OnabotA (p = 0.006). All com-
parisons are summarized in Table 3.

Safety

Considering the poor number of signaled AEs, no statistical
comparisons were made between the different odds of AEs
and AEs causing the discontinuation or the modification of
therapy. The only mild-quality data dealing with drugs’
safety profile regarded indomethacin: AEs status was clearly
declared in 83 patients, 75% of whom reported an AE and
46 were forced to discontinue or reduce therapy.

Paroxysmal hemicrania (PH)

Fifty five articles were considered for PH [26, 38, 53, 60,
62, 66, 71-123]. Indomethacin is the most used treat-
ment (168 patients), followed by verapamil (30 patients),
sumatriptan (24 patients) and oxygen (18 patients).
Carbamazepine (CBZ) was tried on 15 patients, topira-
mate on 12 patients, amitriptyline and piroxicam on 5
patients. SONB, MONB and GONB were all used upon
6 patients. Piroxicam and amitriptyline were used upon
5 patients. All other treatments were used on less than 5
patients and were not taken into consideration for the
statistical analysis. Treatments used in 5 or more pa-
tients are summarized in Table 1 (section B). Statistical
comparisons of the odds of responders and complete re-
sponders for acute treatments are summarized in Table
4 whilst for the prolonged ones in Table 5. Data regard-
ing those drugs taken by less than 5 patients are summa-
rized in the Additional file 1: Table S1 (section B).

Effectiveness

Acute treatments Indomethacin, sumatriptan, oxygen,
MONB, GONB, SONB, piroxicam, rofecoxib, prednis-
one, valdecoxib, etoricoxib, naproxen, betamethasone,
methylprednisolone, HDBS and SPGB were considered
as acute treatments. The last eight were used in less than
5 patients and so weren’t pooled in the statistical ana-
lysis; MONB, GONB and SONB weren’t pooled in the
statistical analysis either as they were clearly ineffective.
Rofecoxib was not considered as it has been taken off the
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International market. Indomethacin has a significantly
higher odds of responders and complete responders than
piroxicam, sumatriptan and oxygen (all p < 0.001). More-
over, piroxicam has a significantly higher odds of complete
responders, both than sumatriptan (p = 0.0187) and oxy-
gen (p = 0.006). All comparisons are reported in Table 4.

Prolonged treatments To prevent the recurrence of PH
exacerbations 26 treatments were find out from literature.
Indomethacin, verapamil, CBZ, topiramate, MONB, GONB,
SONB, piroxicam and amytriptiline were those treatments
used in more than 5 patients and pooled in the statistical
analysis. Propranolol, acetylsalicylic acid, lithium, ergotamine,
dipyrone, valproate, acetazolamide, baclofen, phenytoin,
methysergide, doxepine, flunnarizine, gabapentin, bethameta-
sone, methylprednisolone, OnabotA, hypothalamic deep
brain stimulation (HDBS), sphenopalatine ganglion blockade
(SPGB) were used in less than 5 patients and so weren'’t
taken into consideration for the statistical analysis. Indo-
methacin has a the highest odds of responders and complete
responders (all p < 0.001). Besides indomethacin, all other
drugs show a not-significantly different odds of responders
between them. Considering the complete responders, CBZ
has a lower odds than piroxicam (p = 0.012) and topiramate
(p = 0.007). All comparisons are reported in Table 5.

Safety

AEs were cited in a very small number of works and many
reports refers only to indomethacin; for these reasons it
was not possible to make a reliable comparison between
the safety profile of those drugs. Anyway, AEs were stated
for 78 patients receiving indomethacin: the 54% of them
suffered from an AE (mainly gastro-intestinal) and the
27% discontinued or interrupted the therapy.

Short lasting unilateral neuralgiform headache attacks
(SUNCT and SUNA)

Globally 56, studies were analyzed [124—179]. The most
widely used treatment to control the excruciating and
frequent attacks during active phases was lidocaine (36 pa-
tients), followed by prednisone (11 patients) and methylpred-
nisolone (7 patients). To prevent the incoming of new active
phases the most used treatments were: lamotrigine (84
patients), CBZ (78 patients), indomethacin (48 patients),
gabapentin (48 patients) and topiramate (36 patients). All
other treatments were used in less than 10 patients.

All these data are summarized in Table 1 (section
C), data regarding statistical comparisons between the
odds of responders and complete responders are
summarized in Table 6 (acute treatments) and in
Table 7 (prolonged treatments). Data regarding treat-
ments used in less than 5 patients are reported in
Additional file 1: Table S1 -section C.
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Table 4 statistical comparisons between the odds of responders and complete responders of acute treatments for PH*

Short-term treatment

Responders

Indomethacin
0.046 [0.006- 0.38] 1
0.008 [0.001-0.063] 1

Piroxicam
0.175[0.019-1.588]

Sumatriptan

0.015 [0.003-0.089] 1 0.333 [0.039-2.836] 1.9 [0.459-7.865] Oxygen
Complete responders
Indomethacin
0.08 [ 0.012-0.547] 1 Piroxicam
0.005 [ 0.001-0.089] 1 0.065 [ 0.003-1.378] 1 Sumatriptan
01 071 0 Oxygen

*Cells report the OR of responders and complete responders of the indicated treatments and the 95% CI. OR are calculated as the odds of
responder/complete responders of he treatments indicated in the coloured box split by the odds of responders/complete responders of the column treatments.
The highlighted cells indicate a p-value of the test of equality of odds lower than 0.05. Arrows indicate if the column treatment is better (1) or worse ()
than the coloured boxes one.

*Cells report the OR of responders and complete responders of the indicated treatments and the 95% Cl. OR are calculated as the odds of responder/complete
responders of he treatments indicated in the coloured box split by the odds of responders/complete responders of the column treatments. The highlighted cells
indicate a p-value of the test of equality of odds lower than 0.05. Arrows indicate if the column treatment is better () or worse (|) than the coloured boxes' ones

Effectiveness

Acute treatments Lidocaine, prednisone, methylpred-
nisolone, phenytoin, celecoxib, superior trigeminal nerve
blockade (STGB) and HDBS were considered for the
management of exacerbation in SUNCT and SUNA.
Lidocaine was effective in the 94% of patients, of which
80% of them were completely pain-free. Lidocaine has a
significantly higher odds of responders than prednisone
(p < 0.001) and phenytoin (p = 0.001), but comparable
to methylprednisolone (p = 0.058). The same trend was
seen for the odds of pain-free patients: lidocaine has an
odds of complete responders significantly higher than
prednisone (p = 0.002) and phenytoin (p < 0.001), but
comparable to methylprednisolone (p = 0.1797). Methyl-
prednisolone has significantly higher odds of complete
responders than phenytoin (p = 0.0384). All comparisons
are reported in Table 6. All other treatments were used
upon less than 5 patients and weren’t pooled in the
statistical analysis.

Prolonged treatments Lamotrigine, topiramate, gaba-
pentin, verapamil, indomethacin, CBZ, GONB, ventral
tegmental area deep brain stimulation, ONS, clonaze-
pam, HDBS, OnabotA, baclofen, pregabalin, gamma-
knife radiosurgery of the trigeminal nerve, nifedipine,
fentanyl, lithium, methysergide, zonisamide, lomerizine
and STGB were those drugs used for the prevention of
new active phases. The last 12 were not pooled in the
statistical analysis due to the poor number of patients
who tried them.

Lamotrigine has an odds of responders significantly
higher than topiramate (p = 0.004), even if the odds of
complete responders were comparable (p = 0.074).
Lamotrigine has also a higher odds of responders
(p = 0.008) and complete responders (p = 0.0487) than
gabapentin and, moreover, than indomethacin, verapamil
and CBZ (all p-value < 0.001).

Indomethacin has an odds of responders lower than
topiramate, gabapentin, CBZ, VTA DBS and ONS (all

Table 5 statistical comparisons between the odds of responders and complete responders of prolonged treatments for PH*

Responders
Indomethacin
0.046 [0.006-0.38] 1 Piroxicam
0.008 [0.001- 0.073] 0.167 [0.015-1.89] Carbamazepine

0.02 [0.002-0.194] 1 0.444 [0.029-6.761]

2.667 [0.269-26.454]

Amitriptyline

0.092 [0.018- 0.477] 1 2[0.199-20.146] 1.053 [0.207-5.343] 4.510.399-50.737] Topiramate
0.029 [ 0.006-0.11] 1 0.583 [0.082-4.159] 3.5[0.763-16.048] 1.313 [0.186-9.298] 0.2920.061-1.39] Verapamil
Complete Responders
Indomethacin
0.08 [ 0.012-0.547] 1 Piroxicam
01 01 Carbamazepine
01 0 0 Amitriptyline
0.086 [ 0.023-0.325] 1 1.071 [0.12-9.586] o | 0 Topiramate
0.024 [0.006-0.097] 1 0.3 [0.037-2.46] o0 = 0 0.28 [ 0.058-1.347] Verapamil

*Cells report the OR of responders and complete responders of the indicated treatments and the 95% CI. OR are calculated as the odds of responder/complete
responders of he treatments indicated in the coloured box split by the odds of responders/complete responders of the column treatments. The highlighted cells

*Cells report the OR of responders and complete responders of the indicated treatments and the 95% Cl. OR are calculated as the odds of responder/complete
responders of he treatments indicated in the coloured box split by the odds of responders/complete responders of the column treatments. The highlighted cells
indicate a p-value of the test of equality of odds lower than 0.05. Arrows indicate if the column treatment is better (1) or worse (|) than the coloured boxes' ones
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Table 6 statistical comparisons between the odds of responders and complete responders of acute treatment for SUNCT and

SUNA*
R ders
Lidocaine
0.049 [0.005-0.465] 1 Prednisone
0.147[0.015-1.466] 310.348-25.859] Methylprednisolone
0.015 [ 0.001-0.568] T 0.310.021-4.262] 0.1 [0.004-2.757] Phenytoin
Complete Responders
Lidocaine
0.024 [0.001-0.431] 1 Prednisone
0.322 [0.055-1.884] 13.333 [ 0.619-287.219] | T
01 0 01 Phenytoin

*Cells report the OR of ders and ders of the indi

d treatments and the 95% CI. OR are

d as the odds of respond: responders of he treatments indicated in the coloured box

split by the odds of responders/complete responders of the column treatments. The highlighted cells indicate a p-value of the test of equality of odds lower than 0.05. Arrows indicate if the column treatment is better (1)

or worse (|) than the coloured boxes one.

*Cells report the OR of responders and complete responders of the indicated treatments and the 95% Cl. OR are calculated as the odds of responder/complete
responders of he treatments indicated in the coloured box split by the odds of responders/complete responders of the column treatments. The highlighted cells
indicate a p-value of the test of equality of odds lower than 0.05. Arrows indicate if the column treatment is better (1) or worse (|) than the coloured boxes' ones

p < 0.001). Ventral tegmental area deep brain stimula-
tion and ONS have an odds of responders significantly
higher than the ones of all other treatments despite
lamotrigine (all p-values < 0.001).

Considering pain-free patients, indomethacin has a
lower odds than lamotrigine, topiramate, gabapentin,
GONB, VTA DBS and ONS (all p-values < 0.001). ONS
has an odds of complete responders higher than all other
treatments. All comparisons are reported in Table 7.

Safety

Acute treatments Since the only reported AEs were for
IV lidocaine, no statistical comparisons were made for
short-term treatment drugs. Anyway, safety profile of IV
or SC Lidocaine was stated for 36 patients, 13 of which
suffered from a mild AE and 6 from an AE causing the
discontinuation of therapy.

Prolonged treatments According with the low number
of signaled AEs, verapamil and indomethacin were
excluded from the statistical analysis. Lamotrigine has

more AEs than gabapentin (p =

0.

039), but no

differences were noted for the AEs causing the stop or
the reduction of therapy (p = 0.232). No differences were
found in the proportion of AEs between lamotrigine and
CBZ (p = 0.311), but a tendency in a higher number of
AEs causing the discontinuation or the modification of
therapy was seen for CBZ (p = 0.06). Topiramate has a
higher number of AEs than gabapentin (P = 0.002), but
a similar occurrence of severe AEs. Topiramate has also
the same proportion of AEs than CBZ and the same
number of complete responders. Gabapentin was abso-
lutely the safest drug, showing also a lower number of
AEs than CBZ (P = 0.01). Because of the poor number
of AEs causing the discontinuation or the modification
of therapy, data regarding the comparison of their
proportion between the different treatments were not
shown in the previous Table.

Discussion

General considerations

Due to the infrequent diagnosis of these conditions, only
case-reports or small case-series were found in literature
and this strongly limits the reliability of the analysis. In

Table 7 statistical comparisons between the odds of responders and complete responders of prolonged treatments for SUNCT and

SUNA*
Responders
Lamotrigine
0.294 [0.121-0.715] 1 Topi!
0.347 [0.152-0.79] 1 1.179 [0.487-2.855] Gabapentin
0.118 [0.018-0.764] 1 0.4 [0.062-2.582] 0.339[0.054-2.132] Verapamil
0.021 [0.004-0.108] 1 0.071 [0.017-0.298] 1 0.06 [0.015-0.247] 1 0.178 [0.023-1.404] Indomethacin
0.224 [0.106-0.473] 1 0.76 [0.342-1.689] 0.645 [0.308-1.35] 1.9 [0.323-11.161] 0] Cart
© 1[0.226-4.422] 0.848 [0.199- 3.622] 2.5 [0.256-24.375] 1.316 [0.325-5.32] o] GONB
0 o | o | o | o | o | o | VTA DBS
0.294 [0.069-1.261] o] | o | | o] o | 0 ONS
Complete r S
Lamotrigine
0.466 [0.197-1.102] Topi
0.463 [0.211-1.015] 0.994 [0.375-2.637] Gabapentin
0.242 [0.026-2.24] 0.52 [0.052-5.208] 0.523 [0.054-5.056] Verapamil
0.025 [0.003-0.248] 1 0.054 [0.005-0.537] 1 0.054 [0.006-0.514] 1 0.104 [0.005-2.176] Indomethacin
0.158 [0.065-0.382] 1 0.339 [0.121-0.953] © 0.341 [0.13-0.898] 1 0.652 [0.067-6.326] 6.26 [0.736- 53.141] Cart
0.346[0.066-1.808] 0.743 [0.129-4.293] 0.747 [0.135-4.146] 1.429 [0.09-22.582] 13.71 [0.92-204.3487] | 2.19[0.386- 12.436] GONB
0.605 [0.14-2.613] 1.3 [0.266-6.347] 1.308 [0.279-6.106] 2.5 [0.169-36.882] 24 [1.572-366.461] | 3.833[0.784-18.778] 01 VTA DBS
@ | o | w | o | o | w | 01 1.75 [0.199- 15.37] ONS

*Cells report the OR of

and

ders of the indi

d treatments and the 95% CI. OR are

d as the odds of d lete r d

of he treatments indicated in the coloured box

split by the odds of responders/complete responders of the column treatments. The highlight