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Abstract

Background: Visual snow syndrome is a phenomenon for which no effective treatment is known. It is highly comorbid
with migraine, therefore we performed a retrospective chart review of patients with visual snow syndrome treated with
a monoclonal antibody against calcitonin gene related peptide or its receptor.

Findings: We enrolled |5 patients with visual snow syndrome who received at least once a monoclonal antibody against
calcitonin gene related peptide or its receptor. None of the patients reported relief of visual snow syndrome whereas
those patients with comorbid migraine reported a very good efficacy of the antibody against the migraine headache but
not against the migraine aura.

Conclusion: The data suggest that visual snow syndrome is not mediated by calcitonin gene related peptide in a
relevant way and that the calcitonin gene related peptide receptor is not involved in the network underlying the visual

snow syndrome.

Keywords
Visual snow syndrome, migraine, aura, CGRP antibody

Date received: 17 March 2022; revised: 12 April 2022; accepted: 21 April 2022

Introduction

Visual snow is a phenomenon which was probably first
reported in cocaine abusers (1) and since then has been
described by Liu et al. (2) as a migraine-related symp-
tom and found to be associated with several visual,
non-visual perceptual and non-perceptual symptoms
forming visual snow syndrome (3). The prevalence
has been estimated to be 2.2% of the general popula-
tion with a female preponderance of 1.6 to 1 (ratio) (4).
There is general consensus that visual snow
syndrome is very difficult to treat and controlled
trials are missing (5).

As this syndrome was linked to migraine (2,3) it
appeared in the appendix of the International
Classification of Headache Disorder, 3rd edition
(ICHD-3). Research criteria are presented in order to
stimulate research on the clinical and pathophysiolog-
ical nature of this syndrome (6). In particular, migraine
with aura was highly comorbid (3,7). However, a sig-
nificant comorbidity with common migraine without
aura has also been questioned (4).

Since migraine is a frequent comorbid disorder to
visual snow syndrome and since calcitonin gene related

peptide (CGRP) plays a crucial role in the pathophys-
iology of migraine, we were interested whether the new
monoclonal antibodies used in the treatment of
migraine are also efficacious in the treatment of
visual snow syndrome (VSS).

Methods

We performed a retrospective chart review in four ter-
tiary headache centres in Germany and Switzerland.
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All patients with visual snow syndrome according to
the criteria of the ICHD-3 were screened as to whether
they received a monoclonal antibody against CGRP or
the CGRP receptor (i.e., erenumab, galcanezumab, fre-
manezumab). Diagnosis was based on the ICHD-3
criteria including ophthalmological examination to
exclude secondary types of visual snow syndrome.
Patients with alcohol or substance abuse were not
included. The indication for prescribing such an anti-
body was either an off-label individual treatment trial
or for treating comorbid migraine according to the
respective prescription guidelines with at least four
migraine days per month not responding to any
approved migraine preventive drug. All patients receiv-
ing at least one injection of an antibody were enrolled
into the analysis. Other treatments against visual snow
syndrome were stopped.

We registered demographic data of the patients,
clinical data of the visual snow syndrome and, if appli-
cable, the clinical data of a comorbid migraine disor-
der. Data were collected at every visit (normally every
three months), the data from the last visit under CGRP
antibodies was used for this analysis. Efficacy of the
monoclonal CGRP antibodies against visual snow syn-
drome was rated according to the clinical information
in free wording. Efficacy of the antibodies against
migraine was rated by the number of headache days
during the treatment period of four weeks or of one
month, respectively. Migraine responders were patients
with at least 50% reduction of headache days during
the last available treatment month compared to base-
line. Similarly, efficacy against migraine aura was rated
by the frequency of auras during the treatment period.
Since the number of patients was low, we did not per-
form any formal statistical analysis.

Results

In total we enrolled 15 patients who received at least
once a monoclonal antibody against CGRP or its
receptor. The relevant data including symptoms of
visual snow syndrome are presented in Table 1. There
were 12 females and 3 males, the mean age at the time
of analysis was 35 +/— 13 years. The age at migraine
onset and the age at visual snow syndrome onset was
15 +/— 8 and 25 +/— 11, respectively. Except for prob-
ably patient 10, all patients had later onset of visual
snow syndrome. Patients 4, 6, 7, and 8 received CGRP
antibodies off-label only for treating visual snow
syndrome.

All patients except one reported no effect by the
monoclonal antibody on visual snow syndrome at all
(i.e., no change in frequency and no change in severity
or symptomatology). One patient (patient 13) who had
a particular late onset of visual snow syndrome,

reported a reduction of continuous visual snow syn-
drome by three days per month without symptoms;
however, this was not rated as a meaningful treatment
by the patient. Another patient (patient 15) reported an
aggravation of visual snow syndrome during migraine
attacks, which was less prominent under treatment with
monoclonal antibodies. The continuous visual snow
syndrome, however, did not disappear. All medications
listed in Table 1 did not show an effect on visual snow
syndrome symptoms. All patients had comorbid
migraine. Ten patients had migraine with typical
aura, all of them with visual aura and one patient
(patient 7) with sensory aura in addition. Visual snow
syndrome started about 10 years after the first occur-
rence of migraine.

Regarding migraine treatment, we analysed all
patients with at least four migraine days per month
(n=11). We observed a decrease of monthly migraine
days from 16 +/— 8 to 10 +/— 8 over a mean obser-
vation period of seven months; the 50% responder rate
was 64%. Regarding the number of migraine aura epi-
sodes, most patients reported no change while under
monoclonal antibody treatment. Patient 8 mainly had
visual migraine auras without headache and reported
no change of the number of aura episodes per month
by monoclonal antibody treatment. Two patients
reported a small but not meaningful change of aura
frequency, and only one patient reported a reduction
of aura frequency of about 50%. In summary, in our
case series the efficacy of the monoclonal antibodies
was clearly shown for migraine headache, but not for
migraine aura.

Eight patients had comorbid depression (patients 1,
4, 5,9, 12-15). Two patients had comorbid anxiety
disorder (patients 5 and 9), and one patient each had
borderline disorder (patient 3) and bulimia nervosa
(patient 15).

Discussion

Our data indicate that there is no efficacy of monoclo-
nal antibodies in visual snow syndrome despite sub-
stantial efficacy on the number of migraine days. This
suggests that blocking the molecule CGRP or its recep-
tor does not impact the mechanism leading to the per-
ception of visual snow syndrome. The only patient with
a mild response to monoclonal antibody treatment was
uncommonly old for this syndrome and might there-
fore have had a concurrent additional, e.g. CGRP-
dependent, mechanism, although she fulfilled the
ICHD-3 criteria for visual snow syndrome based on
the information retrospectively available.

This suggests that CGRP does not play a major role
in the pathophysiology of visual snow syndrome.
Although the pathophysiology of visual snow
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syndrome is not fully understood, the epidemiological
data point to a link with migraine. Therefore, visual
snow syndrome was listed as a migraine complication
in the research appendix of ICHD-3. Recently, it has
been proposed that the visual snow syndrome is a net-
work disorder of higher cortical functions (8), and that
the link with migraine is more likely at the level of
“being migraine patient” than having migraine attacks.
Consistently, as CGRP treatment does not change the
fact that someone has migraine, we conclude that
CGREP is not involved in dysfunction of the network
that is affected in visual snow syndrome.

For migraine pathophysiology, the role of CGRP
has been shown for migraine headache. A link between
CGRP and migraine aura has not been convincingly
shown yet. In our case series, we could confirm the
epidemiological link between visual snow syndrome
and both, migraine headache and typical migraine
aura. This could be confirmed in our case series with
11 out of 15 patients having migraine with typical aura,
although there might be a selection bias due to the label
of anti-CGRP monoclonal antibodies for migraine
treatment. Our data also add to the findings that typ-
ical migraine preventive drugs are not helpful in visual
snow syndrome (9).

We can confirm some features of visual snow syn-
drome which have been presented in large cross-
sectional studies, such as the age at onset, a high

comorbidity with migraine and in particular with
migraine with aura (3). The 100% comorbidity with
migraine seen in our case series is probably due to
the fact that we enrolled our patients from tertiary
headache centres and that monoclonal antibodies are
only approved for migraine treatment.

Our study further supports previous data suggesting
that migraine aura and visual snow syndrome might
share pathophysiological mechanisms despite being
distinct conditions (10). Although there was a high
comorbidity, four patients with visual snow syndrome
did not have migraine aura. Interestingly, although
being effective for migraine headache, the monoclonal
antibodies had no effect on visual snow syndrome, and
almost no effect on the number of migraine aura epi-
sodes. This raises the question whether monoclonal
antibodies are efficacious in migraine auras indepen-
dently from their efficacy against the migraine head-
ache or if this is specific for migraine aura in patients
with VSS. Currently, monoclonal antibodies are able to
reduce headache frequency in both, migraine without
aura and migraine with aura (11), but evidence on the
effectiveness of migraine aura alone is lacking.

A limitation of this case series is its retrospective
nature and that all patients had onset of VSS later in
life. Prospective studies would be necessary to confirm
our findings.

Key findings

receptor.

migraine with aura.

e The visual snow syndrome is not influenced by monoclonal antibodies against CGRP or the CGRP

e Our data suggest that the frequency of migraine aura in patients with visual snow syndrome does not
respond to CGRP or CGRP receptor antibody treatment.
e We confirm the high comorbidity rate of visual snow syndrome with migraine and in particular with
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