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ABSTRACT

Introduction The management of short-lasting
unilateral neuralgiform headache attacks with
conjunctival injection and tearing (SUNCT) and short-
lasting unilateral neuralgiform headache attacks with
cranial autonomic symptoms (SUNA) remains challenging
in view of the paucity of data and evidence-based
treatment recommendations are missing.

Methods In this single-centre, non-randomised,
prospective open-label study, we evaluated and
compared the efficacy of oral and parenteral treatments
for SUNCT and SUNA in a real-world setting.
Additionally, single-arm meta-analyses of the available
reports of SUNCT and SUNA treatments were conducted.
Results The study cohort comprised 161 patients.
Most patients responded to lamotrigine (56%),
followed by oxcarbazepine (46%), duloxetine (30%),
carbamazepine (26%), topiramate (25%), pregabalin
and gabapentin (10%). Mexiletine and lacosamide were
effective in a meaningful proportion of patients but
poorly tolerated. Intravenous lidocaine given for 7-10
days led to improvement in 90% of patients, whereas
only 27% of patients responded to a greater occipital
nerve block. No statistically significant differences in
responders were observed between SUNCT and SUNA.
In the meta-analysis of the pooled data, topiramate was
found to be significantly more effective in SUNCT than
SUNA patients. However, a higher proportion of SUNA
than SUNCT was considered refractory to medications at
the time of the topiramate trial, possibly explaining this
isolated difference.

Conclusions We propose a treatment algorithm for
SUNCT and SUNA for clinical practice. The response to
sodium channel blockers indicates a therapeutic overlap
with trigeminal neuralgia, suggesting that sodium
channels dysfunction may be a key pathophysiological
hallmark in these disorders. Furthermore, the therapeutic
similarities between SUNCT and SUNA further support
the hypothesis that these conditions are variants of the
same disorder.

INTRODUCTION

Short-lasting unilateral neuralgiform headache
attacks with conjunctival injection and tearing
(SUNCT) and short-lasting unilateral neuralgiform
headache attacks with cranial autonomic symp-
toms (SUNA) are considered separate clinical enti-
ties encompassed within the trigeminal autonomic
cephalalgias (TACs) group under the umbrella term

1,5

‘Short-lasting unilateral neuralgiform headache
attacks’ (SUNHA)." Given the rarity of SUNCT
and SUNA, there is sparse literature on their clin-
ical presentation, underlying pathophysiological
mechanisms and response to treatments. A recent
prospective comparative study refined the SUNCT
and SUNA clinical phenotype in a large series of
patients, confirming key overlapping characteris-
tics with other TACs but also highlighting clinical
similarities with trigeminal neuralgia (TN).? It has
been postulated that these shared clinical similari-
ties may be driven by cross-talk between impaired
functioning regions considered pivotal in the patho-
physiology of TACs, such as the posterior hypotha-
lamic area and structurally abnormal preganglionic
trigeminal sensory root due to a vascular contact.>”
In view of the clinical and pathophysiological simi-
larities, several treatments known to be effective in
other TACs and TN have been tried in SUNCT and
SUNA.° However, the current evidence is limited to
small case series and one small randomised placebo-
controlled trial, preventing robust treatment recom-
mendations in clinical practice.”"!

The aim of this study was to describe the efficacy
outcomes of oral and parenteral treatments used
in our practice to treat a large series of SUNCT
and SUNA patients. In addition, we pooled our
results together with the available published data in
single-arm meta-analyses to synthesise the available
published data and derive a treatment algorithm.

METHODS

Study design and study population

This was a single-centre, non-randomised, prospec-
tive open-label study conducted in consecutive
patients diagnosed by the headache team with
SUNCT and SUNA between 2007 and 2014. Diag-
nosis was based on the criteria of the International
Classification of Headache Disorders (ICHD-2 and
ICHD-3 beta).'*** With publication of the ICHD-3
criteria, we subsequently ensured that all patients
included in the study fulfilled these criteria.' When
a treatment was prescribed in clinic, clinical details
were collected by two of the authors (MM and GL)
directly from patients at the start of the treatment,
using a semistructured standardised questionnaire.
The questionnaire was designed to capture: head-
ache characteristics including attack frequency,
severity and duration at baseline and at follow-up
when treatment outcome was evaluated, name of
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the treatment, maximum dose reached, treatment duration,
treatment outcome, side effects and reasons for discontinuation
(when applicable). Data were entered into a spreadsheet using
Statistical Package for the Social Sciences (SPSS) V.21 (IBM SPSS
Statistics). To assure quality of the data, the data collected in the
questionnaires were compared against the ones of the spread-
sheet by another member of the headache team. For oral treat-
ment trials, face-to-face or telephone follow-up assessments
were scheduled at 3 months to establish treatment efficacy and
tolerability, and subsequently at six and twelve months, to estab-
lished consistency of response. For injectable treatment trials,
telephone follow-up was arranged at 6 weeks after the treatment
was performed or the patient was discharged from the ward,
to established efficacy and tolerability; subsequent 3-month,
6-month and 12-month follow-ups were organised to establish
consistency of response.

Treatment regimens

The oral medications assessed in this study included treatments
for which there were initial published evidence of efficacy,
namely lamotrigine, carbamazepine, oxcarbazepine, topira-
mate, gabapentin and pregabalin®® ' '* and treatments with no
reported evidence of efficacy namely duloxetine, lacosamide
and mexiletine. The rationale for testing these medications in
SUNCT and SUNA came from evidence of efficacy in other
neuropathic and neuralgiform disorders.””™"” Standardised
drug titration protocols were used for all patients to ensure
homogeneity of data. The transitional preventive treatments
evaluated in this study were greater occipital nerve blocks
(GONB) and intravenous lidocaine. The GONB protocol used
in this study consisted of an injection of a mixture of methyl-
prednisolone 80 mg and 2mL of 2% lidocaine in the suboc-
cipital area.'® The intravenous lidocaine protocol used in this
study is described elsewhere."

Data collection and treatment outcomes
In the absence of standardised diaries designed to capture the
multiple (sometimes hundreds) short-lasting daily SUNHA
attacks, patients’ estimate of change in attacks frequency,
severity and duration from baseline to after exposure to a
certain treatment, was used to evaluate treatments efficacy. In
patients with countable attacks, a daily attack diary, normally
used to capture frequency of attacks in cluster headache (CH)
was used to guarantee a certain degree of objectiveness.
Headache improvement was defined as reduction in daily
attack frequency and/or intensity and/or duration. Treat-
ment improvement was classified as: mild (<50% improve-
ment), good (50%-90% improvement) and excellent
(91%-100% improvement). Responders were defined as those
patients who obtained a good or excellent improvement from
a given treatment compared with baseline. Treatment failure
was defined as lack of headache improvement or treatment
discontinuation due to tolerability issues. Treatments outcomes
were also compared between SUNCT and SUNA patients,
looking for significant differences. Most treatments were tried
in monotherapy, though sometimes combination of two treat-
ments was required when the first medication had produced
a partial but meaningful response. We ensured that when a
treatment was added in polytherapy, the baseline drug dosage
was kept steady to ensure meaningful assessment of the second
added medication. Some patients had tried some of the medi-
cations we evaluated in this study before attending our clinic.

Unless the details of the treatment were clearly documented,
the drug/s were re-explored following our titration paradigm.

Patients provided written consent. This study is derived
from Dr Lambru’s PhD thesis in the University College London
repository.?’

Statistical analysis

All data were analysed using SPSS V.21 (IBM SPSS Statistics).
x* test and Fisher’s exact test were used to compare categorical
variables. Paired sample t-test was used to compare numerical
variables. All reported p values are two sided and a signifi-
cance level less than 5% was considered significant. A Bonfer-
roni adjustment was applied to p values to control the type I
error inflation as a result of multiple testing.

Meta-analysis

Single arm meta-analysis of the medical treatment of SUNCT
and SUNA was also conducted. Eligible studies were identi-
fied from a database search of Embase and Medline from their
inception to January 2020 using PubMed and Ovid. The terms
“SUNCT”, “SUNA”, “Short-lasting neuralgiform headache
attacks” were used as search keywords. Additionally, we hand-
searched the reference lists of retrieved articles and reviews
on the subject. Titles and abstracts of reports identified in
the search were screened, and full text was reviewed when
there was insufficient information in the abstract to deter-
mine eligibility. Eligible studies were required to have: a case
series, audit, cohort, case—control, or randomised controlled
trial design; include at least five participants diagnosed with
SUNCT and/or SUNA; investigate medical preventive or
transitional treatments in SUNCT/SUNA; and be published
in English. The following data were extracted from each
included study: first author, year of publication, country of
origin, number of participants number of SUNCT and SUNA,
method of data collection, treatments efficacy outcomes,
medication trial duration, different dose protocols and pres-
ence of missing data. We attempted to use 50% improvement
in headache frequency and/or intensity and/or duration as
definition of responders. In cases where this was not avail-
able, the respective reports’ definition of clinically meaningful
response was used to define responders. The final reported
timepoint for the efficacy outcome was used. In cases where
there were duplicate publications of the same study popula-
tion, we included only the most recent publication.

Data analyses were based on aggregated data. We extracted
data from figures and tables and converted data when neces-
sary. We calculated responder proportions with 95% CI using
a fixed-effects inverse variance model with a double arcsine
transformation.”’ Heterogeneity was quantified by use of the I*
statistic.”> We conducted separate analyses for SUNCT, SUNA
and the two entities lumped together. All analyses were made
using R V.3.6.0 (The R Foundation for Statistical Computing)
with the open-source package meta V.4.11-0. We summarised
the characteristics of all included studies and carried out a
risk of bias assessment according to the Risk Of Bias in Non-
randomized Studies-of Intervention (ROBINS-I) tool.*

RESULTS

The study cohort comprised 161 SUNCT and SUNA patients.
The baseline demographic and clinical characteristics of the
cohort are summarised in table 1.
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Table 1

Demographic and clinical features of the short-lasting unilateral neuralgiform headache attacks with conjunctival injection and tearing

(SUNCT) and short-lasting unilateral neuralgiform headache attacks with cranial autonomic symptoms (SUNA) cohorts

SUNCT (N=85) SUNA (N=76) Total (N=161)
Gender Male 40 (47.1%) 23 (30.3%) 63 (39.1%)
Female 45 (52.9%) 53 (69.7%) 98 (60.9%)
Mean age of onset in years 41.7 (range: 13-76) 43.7 (range: 16-72) 42.6 (range: 13-76)
Mean headache duration in years 9.7 (range: 1-45) 7.1 (range: 1-32) 8.5 (range: 1-45)
Headache course Episodic 10 (11.8%) 7(9.2%) 17 (10.6%)
Chronic 75 (88.2%) 69 (90.8%) 144 (89.4%)
Laterality Right 41 (48.2%) 39 (51.3%) 80 (49.7%)
Left 31 (36.5%) 28 (36.8%) 59 (36.6%)
Side-variable 13 (15.3%) 8 (10.5%) 21 (13.0%)
Bilateral 0 (0%) 1(1.3%) 1 (0.6%)
Mean daily attack frequency 43.8 43.6 43.7
(range: 1-250) (range: 2-250) (range: 1-250)
Mean attack severity (VRS) 9 9 9
(range: 6-10) (range: 6-10) (range: 6-10)
Mean attack duration (Seconds) 179.5 155.4 168.5
(range: 5-1200) (range: 1-900) (range: 1-1200)
Attack triggerability T+S 53 (62.4%) 40 (52.6%) 93 (57.8%)
S only 27 (31.8%) 31 (40.8%) 58 (36.0%)
Tonly 5 (5.9%) 4(5.3%) 9 (5.6%)
Missing data - 1(1.3%) 1(0.6%)

T only, triggered attacks only; S only, spontaneous attacks only; S, spontaneous attacks; T, triggered attacks; VRS, verbal rating scale (0=no pain, 10=worstpain).

Oral preventive treatments with previous evidence in SUNCT
and SUNA

Table 2 outlines the number of patients, the mean doses, thera-
peutic outcomes for each medication tried, as well as the propor-
tion of patients who discontinued the medications because of
side effects.

Lamotrigine

Seventy-six per cent of patients (n=97/128) (SUNCT: 73%;
SUNA 72%, p=0.935) reported some degree of headache
improvement with lamotrigine. Of these, 56% (n=71/128) were
considered responders (SUNCT: 54%; SUNA: 58%, p=0.620).
Lamotrigine was tolerated by 82% of patients. Six SUNCT and
three SUNA patients needed to exceed the British National
Formulary (BNF) recommended doses of 400 mg daily to obtain
a beneficial effect.

Oxcarbazepine and carbamazepine

Oxcarbazepine led to an improvement in 71% of patients
(n=45/63) (SUNCT: 69%j; SUNA: 74%, p=0.689), of whom
46% were considered responders (n=29/63) (SUNCT: 45%;
SUNA=47%, p=0.859). One SUNCT one SUNA patient
needed to exceed the BNF recommended dose of 2400 mg daily
to obtain a beneficial effect.

Fifty per cent of patients (n=42/84) reported improvement
with carbamazepine (SUNCT: 37%; SUNA: 63%, p=0.024,
threshold for significance after Bonferroni correction is 0.006).
Of these, 26% were considered responders (SUNCT: 16%;
SUNA: 37%, p=0.042, threshold for significance after Bonfer-
roni correction is 0.006). One SUNA and no SUNCT patient
needed to exceed the BNF recommended dose of 1600 mg daily
to obtain meaningful improvement. A similar proportion of
patients discontinue oxcarbazepine (17%) and carbamazepine
(20%) because of side effects.

Topiramate

Topiramate led to improvement in 47% of patients (n=36/76)
(SUNCT: 54%; SUNA: 36%, p=0.120), of whom 25%
(n=19/76) were considered responders (SUNCT: 33%; SUNA:
11%, p=0.028, threshold for significance after Bonferroni
correction is 0.006). Three SUNCT and no SUNA patients
needed to exceed the BNF recommended dose of 400 mg daily
to obtain improvement. Twenty-four patients (32%) discon-
tinued the treatment because of side effects.

Gabapentin and pregabalin

Gabapentin led to improvement in 33% of patients (n=26/80)
(SUNCT: 329; SUNA: 33%, p=0.902), of whom 10% (n=8/80)
were responders (SUNCT: 10%; SUNA: 10%, p=1.00). Simi-
larly, pregabalin led to headache improvement in 30% of patients
(n=19/64) (SUNCT: 31%; SUNA: 29%, p=0.863), of whom
11% of patients (n=7/64) were considered responders (SUNCT:
11%; SUNA: 11%, p=0.960). One SUNCT one SUNA patient
needed to exceed the BNF recommended doses for gabapentin
of 3600 mg daily to obtain a beneficial effect. Side effects led to
treatment discontinuation of gabapentin and pregabalin in 14%
and 219% of patients, respectively.

Oral preventive treatments with no previous evidence in
SUNCT and SUNA

Duloxetine, mexiletine and lacosamide were tried in difficult-to-
treat patients refractory to the drugs described above.

Duloxetine

Duloxetine led to improvement in 49% of patients (n=18/37)
(SUNCT: 60%; SUNA: 35%, p=0.134), of whom 30%
(n=11/37) were considered responders (SUNCT: 45%, SUNA:
12%, p=0.027, threshold for significance after Bonferroni
correction is 0.006). One SUNCT patient reported a worsening
of the headache while on duloxetine. Tolerability issues led to
drug discontinuation in 29% (n=8/28) of patients.
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Table 2 Doses, duration of trials, therapeutic outcome and discontinuation of oral preventive treatments in short-lasting unilateral neuralgiform
headache attacks with conjunctival injection and tearing (SUNCT) and short-lasting unilateral neuralgiform headache attacks with cranial autonomic

symptoms (SUNA)
Mild Good Excellent Treatment
Mean dose mg Improvement Improvement improvement Non-responders  discontinuation
(range) (<50%) N (%) (50-90%) N (%)  (91-100%)N (%) N (%) N (%)
Lamotrigine SUNCT 285.2 16 30 8 17 1"
(Total: 134) (n=74) (50-700) (21.6%) (40.5%) (10.8%) (23.0%) (14.9%)
m.d. 12 (16.2%) 3 (4.1%) 6 (8.3%)
SUNA 348.7 10 22 1 14 1
(n=60) (150-600) (16.7%) (36.7%) (18.3%) (23.3%) (18.3%)
m.d. 4(6.7%) 3 (5.0%) 5 (7.8%)
Carbamazepine SUNCT 683.3 9 6 1 27 9
(Total: 87) (n=44) (100-1600) (20.5%) (13.6%) (2.3%) (61.4%) (20.5%)
m.d. 10 (22.7%) 1(2.3%) 1(2.2%)
SUNA 750.0 1 12 3 15 8
(n=43) (200-2000) (26.8%) (29.3%) (7.3%) (36.6%) (20.0%)
m.d. 5(11.6%) 2 (4.7%) 3(7.0%)
Gabapentin SUNCT 2065.0 1 4 1 34 4
(Total: 80) (n=50) (300-4500) (22.0%) (8.0%) (2.0%) (68.0%) (8.2%)
m.d. 9 (18.0%) 0 (0%) 4 (8.0%)
SUNA 1940.7 7 3 0 20 6
(n=30) (200-4800) (23.3%) (10.0%) (0%) (66.7%) (19.4%)
m.d. 5 (16.7%) 0(0.0%) 2 (6.7%)
Topiramate SUNCT 267.4 10 15 1 22 17
(total: 79) (n=48) (50-800) (20.8%) (31.3%) (2.1%) (45.8%) (35.4%)
m.d. 1(2.1%) 0(0%) 0(0%)
SUNA 285 7 3 0 20 7
(n=31) (100-400) (22.6%) (9.7%) (0%) (64.5%) (22.6%)
m.d. 3(9.7%) 3(9.7%) 2 (6.5%)
Pregabalin SUNCT 414.4 7 4 0 25 6
(Total: 66) (n=37) (25-600) (18.9%) (10.8%) (0%) (67.6%) (16.2%)
m.d. 4(10.8%) 1(2.7%) 4(10.8%)
SUNA 355.4 5 3 0 20 6
(n=29) (75-600) (17.2%) (10.3%) (0%) (69.0%) (20.7%)
m.d. 5(17.2%) 1(3.6%) 4 (13.8%)
Oxcarbazepine SUNCT 1230 7 12 1 9 5
(Total: 63) (n=29) (600-3600) (24.1%) (41.4%) (3.4%) (31.0%) (17.2%)
m.d. 1(3.4%) 0(0.0%) 0(0.0%)
SUNA 1591.7 9 13 3 9 10
(n=34) (600-3600) (26.5%) (38.2%) (8.8%) (26.5%) (29.4%)
m.d. 3(8.8%) 0(0.0%) 2 (5.9%)
Duloxetine SUNCT 78.5 3 7 2 8 5
(total: 37) (n=20) (30-120) (15.0%) (35.0%) (10.0%) (40.0%) (25.0%)
m.d. 0 (0%) 0(0.0%) 4(20.0%)
SUNA 90.0 4 1 1 " 3
(n=17) (30-120) (23.5%) (5.9%) (5.9%) (64.7%) (17.6%)
m.d. 1(5.9%) 0(0.0%) 5 (29.4%)
Mexiletine SUNCT 800 3 3 0 2 2
(total: 15) (n=8) (400-1200) (37.5%) (37.5%) (0%) (25%) (25%)
m.d. 1(12.5%) 0 (0%) 0 (0%)
SUNA 916.7 1 2 0 4 4
(n=7) (400-1200) (14.3%) (28.6%) (0%) (57.1%) (57.1%)
m.d. 0(0%) 0(0%) 0(0%)
Lacosamide SUNCT 75.0 0 1 0 2 2
(total: 9) (n=4) (100-400) (0%) (33.3%) (0%) (66.7%) (50.0%)
m.d. 0 (0%) 1 (25.0%) 0 (0%)
SUNA 120.0 0 0 1 2 0
(n=5) (200-400) (0%) (0%) (33.3%) (66.7%) (0%)
m.d. 1(20.0%) 2 (40.0%) 2 (40.0%)

m.d.=missing data; N=number.

Mean doses comparison between medications tried in SUNCT and SUNA patients: lamotrigine: p=0.141, carbamazepine p=0.251, gabapentin p=0.368, topiramate p=0.370,
pregabalin p=0.131, oxcarbazepine p=0.193, duloxetine p=0.065, mexiletine p=0.258, lacosamide p=0.311.
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Responder and discontinuation rates secondary to adverse effects for oral medical treatments in SUNCT and SUNA. SUNCT: Short-lasting

Unilateral Neuralgiform headache attacks with Conjunctival injections and Tearing; SUNA: Short-lasting Unilateral Neuralgiform headache attacks with
autonomic symptoms. * Mexiletine and lacosamide data were not included due to small sample size.

Mexiletine

Mexiletine led to a headache improvement in 60% (n=9/15) of
patients. Seventy-five per cent of SUNCT and 43% of SUNA
patients reported a headache improvement (p=0.205), of whom
33% were considered responders with no significant differences
between SUNCT and SUNA (p=0.714). Seven SUNCT and five
SUNA patients needed to exceed the BNF recommended dose of
500 mg daily, though only six out of seven SUNCT and three out
of five SUNA benefited from the increased doses. Side effects led
to drug discontinuation in six patients (40%).

Lacosamide
Two out of six patients who tried lacosamide and for whom we
had reliable outcome data reported a headache improvement
(33%). Both patients were considered responders. One SUNCT
and one SUNA patient needed to exceed the BNF recommended
dose of 300 mg daily to obtain a beneficial effect. Two patients
could not tolerate the medication and two patients did not
respond.

Figure 1 shows a comparison of the response rates and discon-
tinuation rates due to adverse effects between the various oral
medications tried in our cohort.

Parenteral treatments used as transitional therapies
Intravenous lidocaine

Table 3 summarises the outcome and duration of improvement of
intravenous lidocaine. Ninety per cent of patients were consid-
ered responders to intravenous lidocaine (n=52/58) (SUNCT:
91%, n=32; SUNA: 87%, n=20, p=0.898). Most responders
(29/52) experienced the maximum benefit with an average
infusion speed of 120mg/hour. In about half of responders,
the attacks recurred immediately after the end of the infusion
period, whereas in the remaining responders, the mean duration
of the improvement was 22.1 days (range: 3-90 days). Three
patients discontinued the infusion because of side effects, such as
cognitive slowing and paranoid thoughts.

Greater occipital nerve block

Table 3 summarises the outcome and duration of response of a
single GONB tested in our cohort. Of 78 patients, 66 received
a unilateral GONB, whereas 12 patients received bilateral injec-
tions in view of their unilateral side-alternating attacks. Head-
ache improvement after the injection was reported by 37%
(n=29/78) of patients lasting for a mean of 38.4+34.7 days

Table 3 Summary of treatment responses using intravenous
lidocaine and greater occipital nerve blocks (GONB) as transitional
treatment in short-lasting unilateral neuralgiform headache attacks
with conjunctival injection and tearing (SUNCT) and short-lasting
unilateral neuralgiform headache attacks with cranial autonomic
symptoms (SUNA)

Intravenous lidocaine SUNCT (N=35) SUNA (N=23) Total (N=58)
Mild benefit (<50%) 2 1 3

N (%) (5.7%) (4.4%) (5.2%)
Good benefit (50%-90%) 1 6 17

N (%) (31.4%) (26.1%) (29.3%)
Excellent benefit (91%—-100%) 21 14 35

N (%) (60.0%) (60.9%) (60.3%)
Non-responders 1 2 3

N (%) (2.9%) (8.7%) (5.2%)
Mean duration of benefit in days  21.5+26.4 23.1+30.8 22.1+27.3
(+SD) (range) (3-90) (4-90) (3-90)
GONB SUNCT (N=47) SUNA (N=31) Total (N=78)
Mild benefit (<50%) 4 4 8

N (%) (8.5%) (12.9%) (10.3%)
Good Benefit (50%—-90%) 7 6 13

N (%) (14.9%) (19.4%) (16.7%)
Excellent benefit (91%—100%) 4 4 8

N (%) (8.5%) (12.9%) (10.3%)
Non-responders 31 18 49

N (%) (66.0%) (58.1%) (62.8%)
Mean duration of benefit in days  42.2 (+27.9) 40.3 (+45.3) 41.3 (+36.3)
(£SD) (range) (1-90) (7-150) (1-150)

GONB, greater occipital nerve blockade; N, number.
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Table 4 Pooled weighted responder proportion for all treatments reported in at least one other study with five or more participants

Pooled weighted responder proportion Heterogeneity

Treatment Entity Responders Total (95%Cl) ?
Preventative treatments
Lamotrigine SUNHA 118 216 0.56 (0.49 to 0.63) 49%
SUNCT 80 137 0.59 (0.50 to 0.68) 47%
SUNA 38 76 0.50 (0.38 t0 0.62) 64%
Carbamazepine SUNHA 43 158 0.26 (0.19 to 0.34) 0%
SUNCT 23 87 0.26 (0.17 to 0.36) 80%
SUNA 19 63 0.30 (0.19 to 0.42) 25%
Gabapentin SUNHA 35 143 0.22 (0.15 to 0.30) 93%
SUNCT 24 87 0.26 (0.17 t0 0.36) 94%
SUNA 10 48 0.19(0.02 t0 0.32) 81%
Topiramate SUNHA 34 121 0.27 (0.19 to 0.36) 28%
SUNCT 29 75 0.39 (0.28 to 0.50) 35%
SUNA 4 40 0.09 (0.01 to 0.21) 0%
Pregabalin SUNHA 9 89 0.10 (0.04 t0 0.17) 0%
SUNCT 5 44 0.10(0.02 t0 0.22) 0%
SUNA 4 45 0.09 (0.02 t0 0.19) 0%
Oxcarbazepine SUNHA 30 76 0.38 (0.27 to 0.50) 87%
SUNCT 14 36 0.38 (0.22 to 0.56) 51%
SUNA 16 40 0.37 (0.22 to 0.54) 86%
Transitional treatments
Parenteral lidocaine SUNHA 89 96 0.94 (0.88 to 0.98) 9%
SUNCT 58 62 0.95 (0.87 to 1.00) 0%
SUNA 31 35 0.91 (0.77 to 1.00) 0%
Greater occipital nerve blockade SUNHA 30 94 0.31(0.22 to 0.41) 79%
SUNCT 17 59 0.28 (0.17 t0 0.41) 66%
SUNA 13 35 0.36 (0.19 to 0.54) 58%

SUNA, short-lasting unilateral neuralgiform headache attacks with autonomic symptoms; SUNCT, short-lasting unilateral neuralgiform attacks with conjunctival injection and

tearing; SUNHA, short-lasting unilateral neuralgiform headache attacks.

(range 1-150 days). Four patients reported a clinical improve-
ment lasting between 1 and 7 days (14%), 15 patients between
10 and 30 days (52%), 9 patients between 37 and 90 days (31%)
and 1 patient (4%) for 5Smonths. Twenty-seven per cent of
patients were considered responders, reporting a mean duration
of response of 41.3+36.3 days with no significant differences
between SUNCT and SUNA (p=0.390). Of the non-responders,
18% (n=9/49) reported a worsening of headache after the
GONB for a mean of 12.7+8.1 days. The procedure was well
tolerated by all other patients and no other adverse events were
reported.

Single arm meta-analysis: pooled results

Out of 96 articles, 5 studies with a total of 154 patients, in
addition to the present study, met eligibility criteria and were
included in the meta-analysis.* '* '*2* 2 All pooled weighted
proportions of responders are provided in table 4. Lamotrigine
showed the highest percentage of responders among all the treat-
ments for both SUNCT (0.64; 95% CI 0.50 to 0.77) and SUNA
(0.46; 95%CI 0.24 to 0.68) (figure 2). No statistically signif-
icant differences in responder proportions between SUNCT
and SUNA were observed, apart from topiramate, which was
more effective in SUNCT than SUNA patients (figure 3). The
[*-statistics suggests moderately large heterogeneity, which is
likely explained by differences in study designs. Characteristics
of the included studies and risk-of-bias assessments are provided
in online supplemental table 1 (online supplemental material).

DISCUSSION
Our data coming from the largest series of patients so far analysed
confirmed that among oral preventive medicines lamotrigine is
the treatment of choice for SUNCT and SUNA.' Unlike the
findings of a small study where lamotrigine was reported to be
effective in episodic but not in chronic SUNCT/SUNA patients,
our data confirm the clinical usefulness of this medication also
in the chronic subtype.* The proportion of responders in our
study was similar to the one of an audit of 29 SUNCT patients
where lamotrigine was found to be efficacious in 62% of them.!!
However, unlike the poor outcome observed in their SUNA
patients, our data confirmed that lamotrigine is very effective
also in SUNA with similar proportion of responders to SUNCT.
Oxcarbazepine emerged as a more effective drug compared
with carbamazepine. Indeed, our evidence supports the view
that oxcarbazepine should be considered as the second option
in patients not responding to, or tolerating lamotrigine, or as
an add-on treatment to lamotrigine, when lamotrigine alone
does not provide sufficient control of symptoms. Our outcomes
are in contrast to a previous audit where carbamazepine was
more effective than oxcarbazepine, the latter showing a very
low percentage of responders, possibly due to the small sample
size."! Though oxcarbazepine is a structural derivative of carba-
mazepine, its mechanisms of action have been found to be partly
different from carbamazepine mainly by blocking sodium chan-
nels at a lower dose compared with carbamazepine and by modu-
lating different types of calcium channels, possibly explaining
their different efficacies.”®

6 Lambru G, et al. / Neurol Neurosurg Psychiatry 2020;0:1-9. doi: 10.1136/jnnp-2020-323999

"1ybuAdos Ag paroarold

'S92INIBS Arelqi 1ON 1 TZog ‘2 Arenuer uo jwod fwg duuly:dny woly papeojumoq "0zZ0gZ lagquiadad #Z Uo 666£ZE-0202-duul/oeTT 0T Se paysiignd 1siiy :AielyoAsd BinsoinaN |oinaN ¢


https://dx.doi.org/10.1136/jnnp-2020-323999
https://dx.doi.org/10.1136/jnnp-2020-323999
http://jnnp.bmj.com/

Cranial neuropathies

Responder

Study Responders Total proportion 95% Cl Weight
SUNCT |
Cacao 2016 8 13 L 0.62 [0.32;0.86] 6.2%
D'Andrea 2001 5 5 _ 1.00 [0.48;1.00] 2.5%
Lambru 2020 38 74 — 0.51 [0.39;0.63] 34.4%
Weng 2017 18 29 — 0.62 [0.42;0.79] 13.6%
Williams 2008 1 16 —_— 0.69 [0.41;0.89] 7.6%
Subtotal 137 - 0.59 [0.50; 0.68] 64.4%

I

|
SUNA :
Lambru 2020 33 60 —— 0.55 [0.42;0.68] 27.9%
Weng 2017 5 16 —=—+ 0.31 [0.11;0.59] 7.6%
Subtotal 76 —— 0.50 [0.38; 0.62] 35.6%

|

|
Total 213 - 0.56 [0.49; 0.63] 100.0%

2= 49%, p = 0.07 I I
02 04

I I |
06 08 1

Figure 2 Forest plot of percentage of responders to lamotrigine in SUNCT and SUNA. SUNCT short-lasting unilateral neuralgiform attacks with
conjunctival injection and tearing (SUNCT) and SUNA short-lasting unilateral neuralgiform headache attacks with autonomic symptoms (SUNA); Cl =

confidence interval.

Topiramate was shown to be more effective in SUNCT
compared with SUNA patients in a recent audit. The percentage
of responders in a small group of SUNCT was 40% when
the outcomes were controlled with placebo.'’ Our outcomes
showed a lower percentage of responders, with only one fourth
of SUNCT and even a lower percentage of SUNA patients who
benefited greatly from topiramate. It is possible that its poor
tolerability profile has contributed to this outcome.

Gabapentin was found to be effective in a 38% of SUNCT
and 39% of SUNA patients, without any significant differ-
ences between them.'' These results were not confirmed in
our study, where only approximately 10% of patients benefited
significantly from this drug. Similar outcomes were observed in

Preventative treatments

@® SUNCT
(i —e—i
Lamotrigine b . ® SUNA
f —e—
Oxcarbazepine { H PNE—
. —C—
Carbamazepine - I ° :
: ——
Topiramate ° i
. —e—
Gabapentin ° i
. ——
Pregabalin ° i
Transitional treatments
Parenteral | —0—
lidocaine _——
—_—
GONB A S i .
0.0 0.2 0.4 0.6 0.8 1.0

Responder proportion

Figure 3 Pooled weighted responder proportions with 95% Cls for all
drugs analysed. SUNA, short-lasting unilateral neuralgiform headache
attacks with cranial autonomic symptoms; GONB: greater occipital nerve
block; SUNCT, short-lasting unilateral neuralgiform headache attacks with
conjunctival injection and tearing.

patients treated with pregabalin, suggesting that perhaps both
drugs might be helpful mainly in combination with another
drug, rather than in monotherapy.’

The proportion of responders to duloxetine was higher than
the proportion of responders to topiramate and carbamazepine,
supporting the view that this medication may play an important
role in management of SUNHA in patients who fail lamotrigine
or oxcarbazepine. Mexiletine and lacosamide displayed a poor
tolerability profile, with high discontinuation rates. Nonethe-
less, given that both medications were tried in a refractory group
of patients, these drugs might still be considered as an option
before more invasive approaches are offered.”’ >’

High doses of medications were often required to obtain a
meaningful treatment outcome in our patients. This may reflect
a referral bias, given that our centre receives among the most
complex and difficult-to-treat patients in the UK. It has also been
shown that chronic SUNCT/SUNA may respond less well to
medications compared with the episodic forms.* Furthermore,
the chronic subtypes of these conditions often do not respond
sufficiently well to medical treatments, requiring surgical
approaches.”’?’ These and our findings suggest that the chronic
subtypes of SUNCT and SUNA maybe a particularly difficult-
to-treat groups of headache disorders; hence, high doses may
be required before considering a medication ineffective. The
side effect profile of these drugs was often dose related. Some
patients only had side effects at the higher doses, while others
developed side effects at lower doses and they worsened gradu-
ally with dose titration. Some patients had significant side effects
at low doses while others tolerated high doses without any side
effects at all.

Considering both the efficacy and side effect profile of the
treatments tested in this study, we propose a three-tier algorithm
of oral preventive treatments for SUNCT and SUNA for clinical
practice purposes (table 5).

Our data on intravenous lidocaine are in line with the results
of previous series, showing excellent, although short-lived,
response in the vast majority of SUNCT and SUNA patients."
Other authors administered lidocaine either as an intravenous
infusion, or as a subcutaneous injection for 6-8 days. Thirteen
of their 14 patients had excellent results, with most patients
becoming headache free, suggesting that either route of admin-
istration could be successfully employed.* These data suggest
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Table 5 Three-tier algorithm of oral preventive treatments for short-
lasting unilateral neuralgiform headache attacks with conjunctival
injection and tearing and short-lasting unilateral neuralgiform
headache attacks with cranial autonomic symptoms

Medications (maximum dose)

Lamotrigine (up to 700 mg/day)
Oxcarbazepine (up to 2400 mg/day)
Duloxetine (up to 120 mg/day)
Carbamazepine (up to 1600 mg/day)
Topiramate (up to 800 mg/day)
Gabapentin (up to 4800 mg/day)
Pregabalin (up to 600 mg/day)
Lacosamide (up to 400 mg/day)
Mexiletine (up to 1200 mg/day)

First-line treatment
Second-line treatments

Third-line treatments

VYVVYVVYYVYYVYY

that intravenous lidocaine should be the treatment of choice in
SUNCT and SUNA status.*”

GONB holds robust evidence of efficacy in CH and some
preliminary evidence of efficacy in the other TACs.*'™* Prelim-
inary audit data of a GONB in SUNCT and SUNA showed a
meaningful response in about half of the patients.'’ Our find-
ings were less impressive, showing a significant response in
less than one-third of patients. A plausible explanation for the
outcome discrepancies between CH and SUNHA may reside in
the different response that these conditions have to corticoste-
roids, very effective in the former and generally ineffective in
the latter."! ** Our and previous studies highlight the substan-
tial difference in treatment outcomes between SUNHA and the
other TACs."'* The findings on GONB seem to further support
the notion that SUNHA differs considerably in the treatment
response from the other TACs.

No significant differences emerged in our study from the
comparison of oral and parenteral treatments between SUNCT
and SUNA. The similar treatment outcomes between the two
conditions was also observed in the pooled analysis, where lamo-
trigine and oxcarbazepine were confirmed to be the most effec-
tive oral treatments and intravenous lidocaine the most effective
transitional treatment. The meta-analysis of the pooled data
demonstrated superiority of topiramate in SUNCT compared
with SUNA. This may be explained by the different level of
refractoriness of SUNCT and SUNA patients at the time of the
topiramate trial. Seventy-four per cent (n=23/31) of SUNA
patients compared with 48% (n=23/48) of SUNCT patients
tried topiramate after having failed at least four treatments
among lamotrigine, oxcarbazepine, carbamazepine, gabapentin
and pregabalin. This indicates that a greater number of SUNA
patients were more difficult-to-treat compared with SUNCT by
the time they were exposed to topiramate, probably explaining
this isolated difference.

Mechanisms of action of drugs effective in SUNCT and SUNA
and pathophysiological implications

Among the multiple mechanisms of action, all the effective drugs
in our analysis have in common the inhibition of voltage-gated
sodium channels. The efficacy of sodium channels blockers
in SUNHA indicates that at least in some patients, a sodium
channel dysregulation could constitute a relevant pathophysio-
logical mechanism worth exploring further. Initial evidence in
TN has already shown the relevance of imbalanced sodium chan-
nels activity with downregulation of Nav1.7 and upregulation
of Nav1.3.% In view of the striking similarities of drug response
between SUNHA and TN, studies exploring the role of impaired

ion channels may reveal a further common denominator in the
pathogenesis of these conditions.

This study has some limitations, including the lack of a
placebo arm. It is possible that the outcome of certain drugs has
been exaggerated, partially reflecting a placebo effect. To try
and minimise this, we used 50% cut-off improvement as a clini-
cally robust outcome measure, to define responders. This, along
with the persistent improvement in patients with a protracted
preceding chronic phase, may have reduced the likelihood that
reported responses are due to placebo. Caveats in setting up
placebo-controlled trials in these conditions include difficulty
in enrolling patients due to the rarity and severity of SUHNA,
which will lead to underpowered studies. Moreover, conducting
placebo-controlled trials in such excruciating conditions poses
ethical issues related to the use of a placebo compound and the
long duration of the placebo phase due to gradual drug titration.

CONCLUSION

SUNCT and SUNA seem to display similar responses to phar-
macological treatments. The higher proportion of SUNCT
responders to topiramate is likely to have resulted from the
different level of refractoriness between SUNCT and SUNA
patients at the time of trial. Lamotrigine should be considered
the drug of choice for the management of SUNCT and SUNA.
Oxcarbazepine, duloxetine and topiramate can be useful options
for patients who fail to respond to lamotrigine or as add-on
options. Intravenous lidocaine is an extremely effective treat-
ment for patients with frequent, severe attacks, but it may not
be available in every hospital. Conversely, GONB may only be
effective in a small proportion of patients. The efficacy of sodium
channels blockers raises the possibility that one of the biological
hallmarks of SUNHA may be sodium channel dysfunction.
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Supplementary material

Supplementary Table 1. Summary of characteristics and potential biases of studies selected

for meta-analysis

CACAO etal. 2016

Methods Retrospective study.

Participants All patients seen at the clinic meeting ICHD-3beta criteria for
SUNCT: 15 patients identified.

Interventions All the treatments administered to SUNCT patients at the headache
clinic: surgical treatment of two symptomatic cases; lamotrigine in
monotherapy from 75 to 150 mg/day; failure to lamotrigine resulted
in administering one or more of the following: topiramate,
carbamazepine, oxcarbazepine, gabapentin, verapamil,
eslicarbazepine, indomethacin and/or corticosteroids.

Outcomes Responders: no strict definition of responders provided in paper.

Risk of bias

Domain Risk Reason

Pre-intervention ‘low’ No known confounding factors reported.

confounding

Pre-intervention selection ‘low’ All SUNCT patients seen at the clinic in a

bias defined time window included.

Bias in classification of ‘low’ Interventions likely not misclassified as they

intervention were identified from patient records.

Bias due to deviation from | N/A No comparator group.

intended interventions

Bias due to missing data ‘moderate’ No missing data for lamotrigine responders.

Missing data for all other interventions.

Bias in measurement of ‘moderate’ Outcome assessors were aware of intervention

outcome and retrospective review of outcome could have

influenced the measure.

Bias in selection of the ‘serious’ Only the lamotrigine outcome was reported,

reported result likely influenced by the fact that this is the

preferred treatment.

D’ANDREA et al. 2001

intervention

Methods Case series.
Participants Five patients diagnosed with SUNCT.
Interventions Lamotrigine given as monotherapy. Starting with 25 mg titrated up
to a dose of 125-200 mg daily.
Outcomes Qualitative and quantitative (percentage reduction) description of
change in attack frequency.
Risk of bias
Category Risk Reason
Pre-intervention ‘no information’ | Too limited information provided in paper to
confounding determine possible confounders.
Pre-intervention selection ‘moderate’ Five consecutive patients seem to have been
bias treated with lamotrigine, though this is not clearly
described. Uncertain if other patients are not
reported.
Bias in classification of ‘low’ Interventions likely not misclassified as they

were administered prospectively.
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Bias due to deviation from | N/A No comparator group.

intended interventions

Bias due to missing data ‘low’ Outcome data available for all patients.

Bias in measurement of ‘moderate’ A percentage change in headache frequency is

outcome provided, but there is no description of how this
change was ascertained.

Bias in selection of the ‘moderate’ Sparse reporting of outcomes.

reported result

ETEMADIFAR et al. 2008

Methods Prospective ‘before-after’ trial.

Participants Eight patients diagnosed with SUNCT according to ICHD-2.
Recruited form University Hospital headache clinic in Isfahan, Iran.

Interventions Gabapentin 600 to 900 mg/day.

QOutcomes Frequency, intensity and duration of headache attacks. Side-effects.

Risk of bias

Category Risk Reason

Pre-intervention ‘moderate’ Failure to a series of treatments used as inclusion

confounding criterion, and prophylactic headache treatment

used as exclusion criterion.

Pre-intervention selection ‘moderate’ Unclear how patients were selected from the

bias population.

Bias in classification of ‘low’ Interventions likely not misclassified as they

intervention were administered prospectively.

Bias due to deviation from | N/A No comparator group.

intended interventions

Bias due to missing data ‘low’ Outcome data available for all patients.

Bias in measurement of ‘low’ Outcome prospectively captured in headache

outcome diary.

Bias in selection of the ‘low’ All prespecified outcomes reported.

reported result

WENG et al. 2017

Methods

Retrospective audit of patients attending three different clinical sites:
National Hospital for Neurology and Neurosurgery (NHNN),
London, UK, between 2002 and 2007; the Headache Center,
University of California, San Francisco (UCSF), San Francisco, CA,
USA, from 2007 to 2013; King’s College Hospital, London, UK
from 2013 to 2015.

Participants

65 SUNCT and 37 SUNA patients diagnosed according to ICHD2 or
ICHD-3beta

Interventions

All treatments used for SUNCT and SUNA at the headache clinic
including: sumatriptan, oxygen, indomethacin, lidocaine,
dihydroergotamine, corticosteroids, greater occipital nerve
blockades, lamotrigine, topiramate, gabapentin, carbamazepine,
oxcarbazepine, pregabalin, verapamil, valproate, betablockers and
tricyclic antidepressants.

Outcomes

Clinical effect defined as patients subjective report of their effect,
and record in journal documentation.

Risk of bias

Category

Risk Reason

Pre-intervention
confounding

‘low’ No known confounding factors reported.
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Pre-intervention selection ‘moderate’ Appears to be all SUNCT and SUNA patients

bias seen at the clinic in a defined time window
included, but this is not stated explicitly.

Bias in classification of ‘low’ Interventions likely not misclassified as they

intervention were identified from patient records.

Bias due to deviation from | N/A No comparator group.

intended interventions

Bias due to missing data ‘low’ Clinical effect of all used interventions reported.
No mention of missing data in paper.

Bias in measurement of ‘moderate’ Outcome assessors were aware of intervention

outcome and retrospective review of outcome could have
influenced the measure. Patients subjective report
of clinical effect was used.

Bias in selection of the ‘low’ Outcomes of all interventions reported.

reported result

WILLIAMS and BROADLEY. 2008

Methods Prospective study.

Participants 24 cases of SUNCT and/or SUNA diagnosed according to ITHS
criteria.

Interventions Lamotrigine in a dose of 25 to 600 mg/day as prophylactic
medication. Hospitalization and lignocaine infusion if symptoms
were affecting daily activities to a very severe degree.

Outcomes Response to medication defined by percentage reduction in headache
frequency and/or severity.

Risk of bias

Category Risk Reason

Pre-intervention ‘low’ No known confounding factors reported.

confounding

Pre-intervention selection ‘low’ All SUNCT patients seen at the clinic in a

bias defined time window included.

Bias in classification of ‘low’ Interventions likely not misclassified as they

intervention were administered prospectively.

Bias due to deviation from | N/A No comparator group.

intended interventions

Bias due to missing data ‘low’ No missing data.

Bias in measurement of ‘moderate’ Outcome assessors were aware of intervention

outcome and retrospective review of outcome could have

influenced the measure.

Bias in selection of the ‘moderate’ Prespecified outcomes reported. In addition,

reported result outcomes of several other interventions that were

not prespecified in methods were reported.
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