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Abstract
Background Headache is a frequent symptom of the novel coronavirus 19 disease (COVID-19). To date, there are limited
information on how COVID-19 affects migraine and its treatment.
Case description A47-year-old patient, suffering from chronicmigraine andmedication-overuse headache, in September 2020 started
erenumab at 70 mg once monthly. Two months later, monthly migraine days decreased from 20 to 5. On the third month, the patient
developed mild COVID-19 symptoms, experiencing extreme fatigue, hyposmia, and attention deficit, resulting positive for SARS-
Cov-2 RNA. A significant increase in migraine attacks frequency was reported. Brain MRI and EEG were normal. Erenumab was
increased to 140 mg/month, and attacks decreased to 3 monthly migraine days and remained stable. All the headaches experienced by
our patient during the infection fulfilled the criteria of the migraine attacks, without tensive-like features.
Conclusion We report the first case showing the effects of SARS-CoV-2 infection in a patient with chronic migraine and
medication-overuse headache treated with erenumab. Our case description suggests that inflammatory processes induced by
SARS-CoV-2 infection may increase the frequency of migraine attacks, probably through an activation of the trigeminovascular
system. Whether treatment with CGRP receptor antagonist may influence COVID is still debated. Additional studies regarding
anti-CGRP monoclonal antibodies in COVID-19 patients are warranted.
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Introduction

Since the beginning of the pandemic, headache was reported
as one of the most prevalent symptoms in patients with novel
coronavirus disease 19 (COVID-19). An observational study
of 1420 patients with mild or moderate disease showed that
headache was the most common symptom, affecting more
than 70.3% of subjects [1]. Clinical characteristics of head-
ache in COVID-19 vary greatly. Generally, headache is bilat-
eral, mainly frontal, and with pressing quality. The majority of
patients fulfills the International Classification of Headache
Disorders, 3rd edition (ICDH-3) criteria for “Headache attrib-
uted to systemic viral infection” [2]; however approximately

25% and 50% of patients also fulfill criteria for migraine and
tension-type headache, respectively [3].

At present, the effect of COVID-19 in patients with mi-
graine has been scarcely investigated. A cross-sectional study
on severe acute respiratory coronavirus 2 (SARS-CoV-2)-
positive patients showed that individuals with a previous di-
agnosis of migraine tend to present with earlier, longer, and
more intense headaches [4]. Additional data regarding the
impact of COVID-19 on migraine are needed.

The purpose of this case report is to describe the impact of
SARS-CoV-2 infection on the clinical characteristics of head-
ache in a 47-year-old male patient with chronic migraine and
medication-overuse headache who developed COVID-19
while on prophylactic treatment with the anti-CGRP mono-
clonal antibody erenumab.

Case report

The patient first presented in our outpatient department at age 41.
Recurrent headache attackswere reported since the age of 8, with

* Alberto Grassini
alberto.grassini@unito.it

1 Department of Neuroscience “Rita Levi Montalcini”, Headache
Center, Neurology I, University of Torino, Via Cherasco 15,
10126 Torino, Italy

https://doi.org/10.1007/s10072-021-05329-5

/ Published online: 21 May 2021

Neurological Sciences (2021) 42:3079–3081

http://crossmark.crossref.org/dialog/?doi=10.1007/s10072-021-05329-5&domain=pdf
http://orcid.org/0000-0001-5011-2113
mailto:alberto.grassini@unito.it


progressive worsening in frequency and intensity in the last
years. The attacks were characterized by unilateral pulsating pain
of moderate-severe intensity, localized in the orbital region with
fronto-temporal irradiation, often associated with photo/
phonophobia, accompanied by nausea without vomiting, lasting
up to 24–72 h, frequently triggered by psychological stress and
physical activity. The patient reported no aura or trigemino-
autonomic symptoms. No familiarity for migraine was reported,
andmedical history was unremarkable. In the last 2 years, report-
ed monthly migraine days (MMD) were 20, and monthly acute
migraine-specific medication days (MSMD) were 15. The pa-
tient fulfilled the ICHD-3 criteria for chronic migraine and
medication-overuse headache [3].

Because of the constant increase of assumption of symp-
tomatic drugs, in 2019, the patient was hospitalized for a week
in order to perform a detoxification therapy, but the frequency
of migraine attacks remained high (MMD 16). Previous pro-
phylactic drugs (topiramate, timolol, atenolol, amitriptyline,
and fluoxetine) were reported to be useless; therefore, in
September 2020, a therapy with the anti-CGRP receptor
monoclonal antibody erenumab, at dosage of 70 mg per
month, was prescribed. At baseline, Migraine Disability
Assessment Test (MIDAS) and Headache Impact Test
(HIT6) scores were 69 and 67, respectively. In the following
2 months, the patient referred a significant decrease of both
frequency and intensity of migraine attacks, with only 5 mi-
graine days in the second month and a significant reduction in
acute antimigraine drug assumption.

In the first days of November 2020, the patient developed
hyposmia and intense fatigue. A nasopharyngeal swab test
was performed, resulting positive for SARS-CoV-2 RNA.
Fever or upper airway inflammatory symptoms were never
reported. The swab got negative on November 24. During this
period, the patient referred a significant worsening ofmigraine
(MMD 15 in November) as well as episodes’ intensity. In
addition, the patient experienced mild neurocognitive

symptoms, like attention and memory impairment. MIDAS
and HIT-6 scores were 8 and 64, respectively. Headache at-
tacks were reported to be more severe in intensity, but remain-
ing clinical features were unchanged. The patient reported the
assumption of several acute antimigraine drugs without sig-
nificant relief of headache attacks. Mini Mental Examination
score was 28/30, revealing only a mild attention deficit.
Physical and neurological examinations, blood tests, electro-
encephalogram, and MRI scan of the brain resulted normal.

Erenumabwas increased to 140mg/month at the beginning
of December, and monthly migraine attacks decreased to 7
and then to 3 in the following months (Fig. 1). At the end of
January, the patient referred a subjective reduction of fatigue
and attention impairment, and all neuropsychological tests
were normal. No significant side effects related to erenumab
therapy were reported, both before and after SARS-CoV-2
infection.

Discussion

To the best of our knowledge, we report the first case showing
the effects of SARS-CoV-2 infection in a patient with chronic
migraine and medication-overuse headache treated with
erenumab, an anti-CGRP receptor monoclonal antibody. A
previous case report described the effects of COVID-19 on a
58-year-old woman suffering from both chronic migraine and
multiple sclerosis treated with fremanezumab and fingolimod
[5]. The patient showed a significant worsening of headache
attacks during infection. However, she also developed pneu-
monia and reported several clinical symptoms suggestive of
meningoencephalitis due to SARS-CoV-2.

The exact mechanisms explaining increase of migraine at-
tacks during SARS-CoV-2 infection in our patient are still to
be e l uc id a t ed . Po t en t i a l e xp l ana t i on s i n c l ude

Fig. 1 The time course of
Monthly Migraine Days since the
beginning of erenumab therapy,
during the SARS-CoV-2 infec-
tion and after increase in drug
dosage
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meningoencephalitis due to direct brain invasion by the viral
agent, metabolic encephalopathy, and the cytokine release
syndrome (CRS) [6]. The first two hypotheses seem unlikely
since our patient developed a mild COVID-19 and neurologic
investigations were normal. On the contrary, increased cyto-
kine concentrations (the “cytokine storm”) are the most plau-
sible explanation of migraine worsening. In patients with se-
vere SARS-CoV-2 infection, increased plasma concentrations
of several pro-inflammatory molecules, as interferon gamma,
interleukin-2, interleukin-6, tumor necrosis factor alpha, inter-
leukin-8, and interleukin-10, were described [7]. Several stud-
ies in experimental animals as well as genetic and biochemical
studies in humans suggested a role for pro-inflammatory cy-
tokines in migraine pathophysiology [8, 9].

Our patient reported also mild neurocognitive symptoms
lasting approximately 2 months and resolving without specific
treatment. Several post-infectious complications of COVID-
19 affecting cognitive function (the so-called brain fog) have
been described [10]. Mechanisms that may contribute to
COVID19-associated neurocognitive symptoms are, at pres-
ent, unclear. Additional studies are needed in order to better
elucidate prevalence of neurocognitive symptoms, spectrum
of clinical involvement, natural history, and therapeutic strat-
egies in these patients.

In conclusion, our case report showed that SARS-CoV-2
infection in a patient treating chronic migraine and
medication-overuse headache with erenumab induced a sig-
nificant increase in the frequency of migraine attacks. Increase
in drug dosage significantly reduced this phenomenon.
Additional studies in migraine patients treated with anti-
CGRP antibodies during COVID-19 are needed.

Data availability AG has full access to all the data in the study and takes
responsibility for the integrity of the data.
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