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Abstract
Headache is the most common neurological symptom in COVID-19, reported in 6.5 to 34% of patients. Few studies have ana-
lyzed its characteristics, and some of them included cases without laboratory confirmation or reported only critical patients. 
We aimed to analyze the clinical characteristics of COVID-19 associated headache in laboratory-confirmed cases. We con-
ducted a retrospective evaluation of patients with COVID-19 and neurological symptoms. Patients who reported headache 
answered an interview about its clinical characteristics. Twenty-four patients with COVID-19 associated headache com-
pleted the interview. Mean age of patients was 53.8 (standard deviation—17.44), and 14 out of 24 (58.3%) were male. The 
majority (75%) had no previous history of headache. Fever was documented in 19 out of the 24 patients (79.1%). Headache 
was predominantly bifrontal or holocranial, in pressure, during hours, worsening with cough or physical activity. COVID-
19 headache tends to appear in the first days of symptoms, be either frontal or holocranial and last for days. The quality 
of pain in pressure and the worsening with cough or physical activity were reported in most cases. We have not found any 
characteristic that could differentiate COVID-19 associated headache from other causes of headache, possibly because of 
its multifactorial mechanism.
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Introduction

In mid-November 2019, an outbreak of pneumonia of 
unknown cause in the city of Wuhan, Hubei province, China, 
began to attract the attention of Chinese health authorities 
[1]. The virus was identified as a new type of coronavirus 

(CoV), dubbed SARS-CoV-2, and its associated disease 
received the name of COVID-19 [1]. One year later, more 
than forty-nine million cases around the world had already 
been confirmed with SARS-CoV-2, and over one million 
and two hundred fifty thousand people died. In Brazil, more 
than five million and six hundred thousand were infected, 
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and more than one hundred and sixty thousand have died 
because of this disease [2].

COVID-19 was primarily characterized as a respiratory 
disease; however, with the increase in the number of cases, 
reports emerged stating that the disease affected other organs 
and systems, with some studies reporting a prevalence above 
35% of patients with neurological symptoms [3]. The main 
theory is that the SARS coronavirus 2 probably uses the 
olfactory nerves as the primary entry port into the central 
nervous system (CNS), with a high viral load allowing the 
interaction of the viral spike (S) protein with the ACE2 
receptor expressed in the endothelium [4].

Headache is the most common neurological symptom 
in COVID-19, reaching a prevalence between 6.5 and 34% 
[5–7]. It is usually accompanied by fever [8] and may pre-
sent as the only symptom of the infection [9]. Many stud-
ies about COVID-19 associated headache were conducted 
on seriously ill patients, were reported in single cases or 
small case series, included a majority of patients with an 
unconfirmed clinical diagnosis, or had headache as a sec-
ondary outcome measured [3, 10, 11]. In the present study, 
we aimed to evaluate all consecutive patients with a labora-
tory-confirmed diagnosis of COVID-19 with neurological 
symptoms for the prevalence of headache and describe its 
characteristics.

Material and Methods

This was an observational and retrospective study. Patients 
over 18 years of age diagnosed with COVID-19 who had 
neurological symptoms were evaluated for the presence of 
headache and its characteristics.

Clinical charts of patients with a recent diagnosis of 
COVID-19, confirmed by PCR or serology, were evaluated 
by the researchers for the presence of neurological symp-
toms, such as altered level of consciousness, focal neuro-
logical deficits, anosmia, ageusia, epileptic seizures, or 
persistent headache. The study was carried out in the clini-
cal wards and intensive care units (ICUs) of the following 
hospitals: Hospital Universitário Walter Cantído (HUWC), 
Hospital Geral de Fortaleza (HGF), and Hospital São José 
de Doenças Infecciosas (HSJ). Demographic characteristics, 
comorbidities, severity of clinical presentation, laboratory 
test results, and headache characteristics were described. We 
screened all consecutive cases from May 22 to July 20, 2020.

The diagnosis of headache was not restricted to the Inter-
national Classification of Headache Disorders, 3rd version 
(ICHD-3) criteria for specific secondary headaches [12]. 
Every patient that complained about headache during the 
course of the disease was included.

In patients with clinical symptoms, diagnosis of COVID-
19 was confirmed by real-time reverse transcriptase 

polymerase chain reaction (RT-PCR) assay (Allplex™ 
SARS-CoV-2 Assay (N/RdRP/S genes), Seegene Brazil 
and Kit Molecular SARS-CoV-2 (E/RP), Bio-Manguinhos/
Fiocruz, Brazil) from oropharyngeal-nasopharyngeal swab, 
sputum, or lower respiratory tract sample or by the pres-
ence of anti-SARS-CoV-2 IgM antibodies (LIAISON® 
SARS-CoV-2 IgM; LIAISON® SARS-CoV-2 S1/S2 IgG, 
DiaSorin, Saluggia, Italy).

Variables

We assessed demographic variables, including age, sex, 
prior history of hypertension, diabetes, chronic renal disease, 
obesity, smoking habit (current or in the previous 6 months), 
cardiovascular diseases, chronic pulmonary diseases, sleep 
obstructive apnea, cancer, and immunocompromised condi-
tions, including HIV. We reported the use of angiotensin-
converting enzyme inhibitors (ACEi), angiotensin II receptor 
blockers (ATII), systemic steroids, and other medications.

Clinical evaluation consisted of anamnesis and general 
physical and neurological examination. We analyzed the 
presence of prior history of headache and its characteristics. 
Neurological examination was performed following a stand-
ard form. For the assessment of pain intensity, an analog 
visual scale (VAS) was used.

Characteristics of headache associated with COVID-19 
were described, including time of onset; severity; location; 
pain quality; duration; response to analgesics; associated 
symptoms (e.g., nausea, vomiting); and factors of worsen-
ing, such as physical activity or cough.

The laboratory tests done were defined by the attending 
physicians, and their results were collected, which included 
complete blood count, electrolytes, bilirubins, D-dimer, thy-
roid hormones, fasting blood glucose, lactate, and arterial 
blood gases.

Ethical Aspects

This study complies with the ethical principles of the Decla-
ration of Helsinki. Patients who agreed to participate in the 
study signed an informed consent form after a researcher 
explained the aim of the study, its duration, and the implica-
tions of participation.

The study was approved by the research ethics committee 
of HUWC under registration number 4092933.

Statistical Analysis

This was a descriptive study. Categorical variables were 
described as absolute frequencies and percentages, while 
numerical variables were described as averages and stand-
ard deviations. Comparative analyses between patients with 
and without headache were done using Chi-square test for 
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categorical variables. Two-tailed p values of < 0.05 were 
considered statistically significant. Statistical analyses were 
performed with IBM-SPSS version 18.0 (IBM, Armonk, 
NY, USA).

Results

During the study period, May 22 to July 20, 2020, we have 
identified 108 patients with laboratory-confirmed COVID-
19 infection and neurological symptoms. The interview was 
completed with 101 patients, who composed our final sam-
ple. Headache was reported by 28 patients (27.7%) being 
the second most prevalent neurological symptom (Table 1). 
Twenty-four patients accurately responded all headache 
related questions.

Patients with COVID-19–associated headache were 
mostly male (14 out of 24—58.3%) with a mean age of 
53.8 (17.44) (Table 2). Presence of any of the evaluated 
comorbidities was reported in 18 out of 24 patients (75%). 
Hypertension (41.6%) and diabetes (16.6%) were the most 
common comorbidities. Three patients had a previous neuro-
logical condition, namely, one had a previous stroke, another 
one had epilepsy, and another had chronic vestibular vertigo. 
Need for supplementary oxygen was reported by half of all 
patients (12 of 24). Only one patient needed mechanical 
ventilation.

Patients with headache were more likely to have fever 
than those without (19 of 24 vs 24 of 56, p = 0.0028). Fever 
in any moment during the disease period was documented 
in 19 of the 24 patients (79.1%), which occurred mainly in 
a different moment from the headache. Fever concomitant 
with headache was identified in only two patients (8.3%).

Among patients who presented headaches during 
COVID-19 infection, most of them (50%) occurred in the 
first day of symptoms. One of the 24 patients presented 
headache on the tenth day, which was the maximum interval 

for the onset of headache in our sample (1–10 days). Head-
ache persisted after other symptoms of viral infection had 
subsided in 3 patients (12.5%).

The vast majority of patients (75%) had no previous his-
tory of headache, and only 6 (25%) already had a previous 
history of headache, of these 4 (66.7%) reported having a 
change in headache pattern. The quantification of pain of 
COVID-19–related headache, using the VAS, had an average 
score of 6 (1.83). Most patients (75%) had VAS scores of 
6 or less, classifying pain as mild to moderate in intensity. 
When asked if the pain was disabling, being strong enough 
to impact the performance of basic activities of daily living 
(BADLs), most patients (70.8%) said it was not disabling.

The majority of patients (95.8%) took pain relief medi-
cations, including analgesics (dipyrone or acetaminophen) 
and NSAIDs (naproxen and ibuprofen), and most of them 
reported improvement in pain intensity after medication. The 
period of the day when pain was more prevalent was also 
asked, with 11 (45.8%) patients reporting the highest preva-
lence in the morning, 7 (29.1%) in the afternoon, and two 
(8.3%) at night, while four (16.6%) patients did not report a 
period of the day of more prevalence.

Headache duration was more than 1 h to less than 24 h 
in 15 patients (62.5%), more than 24 h in 8 (33.3%), and a 
couple of minutes in one patient (4.2%). Regarding laterali-
zation, 22 patients (91.7%) had bilateral headache, 2 (8.3%) 
reported a fixed unilateral headache, 1 (4.1%) reported pain 
on the left side, and one (4.1%) on the right side of the head 
(Table 3).

Headache location was predominantly frontal in 12 
patients (50%), holocranial in 8 (33.3%), retroorbital in 2 

Table 1  Distribution of neurological symptoms in 101 patients with 
COVID-19 and neurological symptoms N (%)

Focal neurological deficit 41 (40.5%)
Headache 28 (27.7%)
Altered level of consciousness 19 (18.8%)
Hipo/anosmia 17 (16.8%)
Hipo/ageusia 17 (16.8%)
Seizures 13 (12.9%)
Myalgia 12 (11.9%)
Myoclonus 4 (3.9%)
Back pain 4 (3.9%)
Peripheral neuropathy 2 (1.9%)
Ataxia 1 (0.9%)
Others 5 (4.9%)

Table 2  Demographic variables, comorbidities, and laboratory con-
firmation methods in 24 patients with COVID-19–associated head-
ache

Age, mean (SD) 53.8 (17.44)
Sex (males) N (%) 14 (58.3%)
Comorbidities 18 (75%)
Arterial hypertension 9 (37.5%)
Diabetes mellitus 4 (16.6%)
Obesity 3 (12.5%)
Chronic renal injury 2 (8.3%)
Chronic pulmonary disease 2 (8.3%)
Cancer 2 (8.3%)
Obstructive sleep apnea syndrome 1 (4.1%)
Tabagism 4 (16.6%)
Etilism 3 (12.5%)
Use of oxygen 12 (50%)
Mechanical ventilation 1 (4.1%)
Laboratory-confirmed diagnosis 24(100%)
RT-PCR 7 (29.1%)
Serology (IgM) 17 (73.9%)
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(8.3%), temporal in one (4.2%), and occipital in one patient 
(4.2%). Pain quality was characterized it as pressure in 12 
patients (50%), tightening in 9 (37.5%), and throbbing in 3 
patients (12.5%).

Most patients (58.3%) had associated symptoms, includ-
ing irritability in 4 (16.6%); nausea, vertigo, pericranial 
allodynia, and impaired concentration in 2 patients each 
(8.3%); and vomiting, photophobia, and adynamia in 1 
patient (4.1%). The majority of patients (70.8%) reported 
worsening of headache with routine physical activity or 
cough (Table 3).

Headache was mild to moderate in most cases, frontal 
or holocranial with pressure or tightening quality and with-
out nausea, vomiting, phonophobia, or photophobia. These 
characteristics could lead to a phenotypic classification as 
tension-type headache according to ICHD-3 classification in 

the majority of patients, but the presence of fever and sys-
temic signs of infection in most patients and a concomitant 
viral infection in all cases lead to an actual classification as 
“headache attributed to systemic viral infection.”

Anosmia was present in 33% of the patients and was the 
initial symptom in four of these patients.

Discussion

We have analyzed all consecutive patients with COVID-19 
infections and neurological symptoms for the presence of 
headache and described its characteristics. All of our patients 
had laboratory-confirmed recent COVID-19 infection (either 
by PCR or IgM, IgA serology), which was different from 
most previous studies where the majority of patients had 
a clinical diagnosis without laboratory confirmation [11]. 
Among 108 patients with confirmed COVID-19 and neuro-
logical symptoms, 28 had headache (27.7%) being the sec-
ond most common neurological symptom after focal neu-
rological deficit (40.5%), which is contrary from previous 
literature findings where headache was the most common 
neurological symptom (6.5–34%) [3, 5, 13]. An explanation 
for the high prevalence of focal neurological deficits may 
be the fact that among health centers in the study, there is a 
local reference center for cerebrovascular diseases with the 
largest stroke unit in the country, resulting in a considerable 
number of patients with stroke and concomitant COVID-19 
infection being included.

Fever was present in most patients with headache (79.1%), 
and it was more common in patients with headache than in 
those without. Headache can be associated with acute fever, 
although in most cases of COVID19 in our series (89.4%) 
fever and headache were not concomitant, and some patients 
also had headache that lasted longer than fever and all other 
symptoms of acute viral illness, including cough, suggesting 
that headache was not a direct consequence of acute fever, as 
might be the case in other acute febrile diseases, but might 
be related to systemic infection, among other factors. The 
mechanisms causing headache in systemic disease include 
direct effects of the microorganisms themselves and effect 
of cytokines and other inflammatory mediators. Several cells 
are likely to be involved (activated microglia and monocytic 
macrophages, activated astrocytes, and blood–brain barrier 
and endothelial cells), along with several immunoinflamma-
tory mediators (cytokines, glutamate, COX-2/PGE2 system, 
NO–iNOS system, and reactive oxygen species system) [12].

Most patients (50%) had headache in the first day of 
symptoms, a fact that could raise awareness for patients 
presenting with new onset headache with or without other 
symptoms as a possible initial symptom of COVID-19 infec-
tion. Headache has been described as the sole presenting 
symptom of COVID in literature [9]. In our study, patients 

Table 3  Headache characteristics in 24 patients with COVID-19–
associated headache

VAS visual assessment scale, BADLs basic activities of daily living

Duration
  More than 1 day 8 (33.3%)
  1–24 h 15 (62.5%)
  Less than 1 h 1 (4.2%)

Lateralization
  Bilateral 22 (91.7%)
  Unilateral 2 (8.2%)

Location
  Frontal 12 (50%)
  Holocranial 8 (33.3%)
  Retroorbital 2 (8.3%)
  Temporal 1 (4.2%)
  Occipital 1 (4.2%)

Pain quality
  Pressure 12 (50%)
  Tightening 9 (37.5%)
  Throbbing 3 (12.5%)
  Associated symptoms 14 (58.3%)
  Irritability 4 (16.6%)
  Vertigo 2 (8.3%)
  Pericranial allodynia 2 (8.3%)
  Nausea 2 (8.3%)
  Impaired concentration 2 (8.3%)
  Vomiting 1 (4.1%)
  Photophobia 1 (4.1%)
  Adynamia 1 (4.1%)
  Worsening with activity/cough 17 (70.8%)

Headache intensity
  VAS score of 6 or less (mild/moderate) 18 (75%)
  Impact in BADLs 7 (29.2%)
  Previous history of headache 6 (25%)
  Change of headache pattern 4/6 (66.6%)
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presented headache from the first up to the tenth day of 
symptoms, even after resolution of fever, which could sug-
gest multiple mechanisms for headache depending on the 
moment it appears in the course of the disease.

Most patients in our study with COVID-19 associated 
headache did not have a previous history of headache, but 
66% of those who had reported a change in headache pattern 
as found in literature [9, 13]. During the ongoing COVID-19 
pandemic, a new onset headache or a change in a previous 
pattern of headache should raise the suspicion of a new onset 
COVID-19 infection.

Headache lasted for an average of 6 days and a maxi-
mum of 10 days, consistent with literature on the subject 
with reports of headache lasting up to 14 days [9]. We have 
found headache to be predominantly bifrontal or holocranial, 
mostly with a pressure quality and duration of hours, con-
sistent with other studies [9, 14, 15]. As for pain intensity, it 
was mild to moderate in most patients, and it did not impact 
basic activities of daily living (BALDs), differently from 
other reports and series, in which pain was mostly moderate 
to severe, impacting BALDs [9, 14, 15]. We have also found 
greater prevalence of pain in the morning and worsening of 
pain with cough or physical activity in most patients.

Although it is not completely clear how SARS-CoV 
2 affects the nervous system, models and theories try to 
explain how this occurs. The main theory is that the SARS 
coronavirus 2 probably uses the olfactory nerves as a prim-
ery input port on the CNS through interaction of the viral S 
protein with the ACE2 receptor expressed on endothelium 
[4]. SARS-CoV 2 binds to the ACE2 receptor in the host 
cell, releasing virion particles. The virus RNA gets attached 
to the host’s ribosomes producing polyproteins that will be 
processed by proteolytic enzymes and result in new virions, 
which promotes the spread of infection [16]. After viral rep-
lication and cell damage, there is a dysregulation of ACE2 
receptors (downregulation), with modulation of the host’s 
immune system to a highly inflammatory state. SARS-CoV 
2, when binding to the ACE2 receptor, causes accumulation 
of angiotensin II (Ang II), which has several potentially del-
eterious effects, among them a proinflammatory effect [17].

The response to inflammation in the brain appears to 
be centered around microglia. In a resting state, ramified 
microglia (M0) are constantly scanning the neuropil through 
their highly motile processes. After encountering an insult 
signal microglia change to an ameboid activated state and 
release cytokines. Short or moderate signals lead to a neuro-
protective M2 phenotype, whereas intensive acute (such as 
a neurotropic viral infection) or chronic activation renders 
a proinflammatory M1 phenotype producing reactive oxy-
gen species; nitric oxide; proteases; and proinflammatory 
cytokines such as IL-1β, IL-6, and tumor necrosis factor-α 
(TNF-α), all of which may endanger neuronal populations 
[18]. Microglia also activates astrocytes that can modulate 

the recruitment and activation of additional microglial and 
other immunocompetent cells to the injury site closing the 
circle of a reactive positive feedback potentiating brain 
inflammation [19].

The viral load of Sars-Cov-2 detected from patient res-
piratory tracts has been positively linked to lung disease 
severity and to plasma angiotensin II levels [20]. Detection 
of viral RNA in plasma and blood viral load have also been 
correlated to systemic disease severity [21]. Coronavirus 
replication in pulmonary alveoli might result in breakdown 
of alveolar vessels and virus leakage into the blood flow, 
through which the virus is disseminated across the whole 
body [22] and can enter different organs, including the CNS, 
through interaction with ACE2 receptors. A higher viral load 
could also potentiate direct CNS invasion from the upper 
airways through olfactory nerves expressing ACE2 recep-
tors, but we have found no evidence connecting increased 
viral loads to presence or severity of neurological symptoms.

In the human brain, ACE2 expression is in vascular 
distribution and in neurons of the motor cortex, lentiform 
nucleus, thalamus, rafe nuclei, solitary tract, and ambiguous 
nucleus [23]. Deregulation of Ang II/ACE2/angiotensin 1–7 
has been reported in stroke, cognitive decline, Alzheimer’s 
disease, and Parkinson’s disease in addition to headache 
[17, 23]. The production of Ang II locally in the neurons of 
rat, human dorsal root ganglia (DRG), and its co‐localiza-
tion with substance P and calcitonin gene‐related peptide 
(CGRP) may indicate a participation of Ang II in the regula-
tion of nociception [24].

There is no consensus on how SARS-CoV 2 affects the 
nervous system, and the mechanisms involved in COVID-19 
headache are also unclear. The first possibility is based on 
the direct invasion at trigeminal nerve endings in the nasal 
cavity by SARS-CoV 2 [13]. Experimental and clinical ani-
mal studies report the potential spread via retrograde axonal 
transport from peripheral nerves such as the olfactory nerve 
[25]. Nevertheless, our study found that only 33% of patients 
with headache had anosmia at some point in the course of 
the disease, which is less than previous reports [26]. This 
fact contradicts the theory of the invasion via the olfactory 
nerves being associated with COVID-19 headache. The pos-
sibility of a similar invasion through trigeminal, instead of 
olfactory nerve endings, still remains. However, the presence 
of the ACE2 receptor would be a crucial component for viral 
binding, and although its presence has been demonstrated in 
several locations in the brain, ACE2 expression in trigeminal 
terminations has not yet been demonstrated [17].

A second possible mechanism for COVID-19 headache 
could be a large release of cytokines and inflammatory 
mediators such as interleukin 1 beta, nitric oxide, nuclear 
factor kappa B, and prostaglandin E2 activating the periph-
eral trigeminal endings [17]. A so-called cytokine storm can 
occur in COVID-19 patients involving the massive release 
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of inflammatory mediators including cytokines, glutamate, 
 PGE2, NO, and reactive oxygen species which affect the 
hypothalamus triggering fever, along with activation of 
microglia, macrophages, astrocytes, and endothelial cells, 
disrupting the blood brain barrier [27]. This same release of 
cytokines can lead to widespread pulmonary involvement 
and multiorgan failure in some patients [28].

Neurogenic inflammation refers to inflammation that 
results from activation of sensory nerve fibers [29]. At the 
peripheral ending of these fibers, substance P, calcitonin 
gene-related peptide (CGRP), and neurokinin A (NKA) are 
released which leads to activation of endothelial cells, mast 
cells, macrophages, T cells, and dendritic cells. These cells 
release numerous other substances, such as prostaglandins, 
tumor necrosis factor alpha (TNFα), interleukins, glutamate, 
nerve-growth factor (NGF), and vasoactive intestinal pep-
tide (VIP) also causing plasma protein extravasation and 
blood–brain barrier dysfunction [30], which helps to main-
tain an inflammatory state in nervous tissues. The process 
of neurogenic inflammation can be self-amplifying, where 
glutamate, the major excitatory neurotransmitter, plays a 
key role in sensitization of sensory nerve fibers and also 
long-term potentiation through CNS pain centers’ sensiti-
zation [30]. This process has been well documented mostly 
in migraine [31], where it serves as a therapeutic target for 
monoclonal antibodies directed to CGRP or CGRP recep-
tors, but also in other primary headaches [32]. It may also 
play a role in COVID-19–associated headache.

A third possibility is vascular pathogenesis caused by 
endothelial dysfunction (richly expressing ACE2) as well 
as diffuse endothelial inflammation, which might have 
an important role in trigeminal activation leading then to 
headache [17, 23]. Data shows that SARS-CoV 2 triggers a 
cytokine cascade exacerbating ischemic brain damage in a 
similar way as influenza virus. These similarities might sug-
gest that cerebrovascular endothelial dysfunction mediated 
by cytokine release may be one possible mechanism leading 
to cerebrovascular disease and headache [27, 33]. Endothe-
lial dysfunction associated with a pro-thrombotic state could 
be one of the reasons of the increased incidence of stroke in 
COVID-19 patients with severe illness of 0.5 to 3% [34, 35].

In patients with severe and persistent headache asso-
ciated with COVID19 who underwent cerebrospinal 
fluid (CSF) analysis in a recently published case series, 
11/13 (84.6%) had intracranial hypertension (CSF open-
ing pressure > 200  mmH2O) in the absence of meningitis/
encephalitis, while 6/13 (46.1%) had CSF opening pres-
sure > 250  mmH2O and 2 had papilledema, suggesting a role 
for intracranial hypertension in some cases of COVID19 
associated headache [36]. As our study was observational, 
we did not require the collection of CSF, which makes it 
impossible to investigate a possible role of CSF hyperten-
sion, as well as viral meningitis or encephalitis, in headache 

mechanisms. In one retrospective cohort study including 79 
hospitalized patients, COVID-19 encephalopathy did not 
cause great changes in CSF in terms of cell count and pro-
tein amount, but an increase in neuronal injury biomarker 
neuron-specific enolase (NSE) [34], suggesting a minor, if 
any, role for viral meningitis in neurologic symptoms.

In the majority of our patients, phenotypic characteris-
tics were similar to those of primary tension-type headache 
(Table 3), but the presence of fever in most patients and a 
confirmed viral infection (COVID19) leads to a more accu-
rate classification under “headache attributed to systemic 
viral infection” [12]. The most accurate clinical character-
istic to allow this differentiation was the presence of fever. 
Headache characteristics in COVID-19 may change over 
the course of the disease [9, 13, 37], possibly denoting a 
multifactorial role in the genesis of this symptom, including 
hypoxia-related headache and even headache secondary to 
personal protective equipment (PPE) use [11].

We have not found any particular characteristic that 
could help differentiate COVID-19–associated headache 
from headache secondary to other viral infections or non-
infectious diseases, as was the case with some authors before 
us [15, 36]. Nonetheless, we believe to have contributed to a 
more thorough description of its characteristics, which might 
allow together with other studies to increase awareness of 
physicians to headache as a common and sometimes initial 
symptom of COVID-19 infection.

This study has some limitations. This was a retrospec-
tive study based on review of clinical charts. Only charts 
of patients which reported neurological symptoms were 
reviewed, and, among these, only patients with headache 
were submitted to a specific interview. Thus, we were not 
able to determine overall headache prevalence in COVID-
19 patients or to compare data from patients with headache 
to those with COVID-19 and no neurological symptoms. 
There was a selection bias, as one of the health centers 
involved in the study is a reference center for stroke. Some 
patients were unable to fully inform about their symptoms 
due to severe systemic disease, encephalopathy, or aphasia, 
among other factors. The main strengths of the study were 
the fact that all patients had a laboratory-confirmed acute 
COVID-19 infection and that they were all submitted to a 
comprehensive, uniform interview for the characterization 
of headache.

Conclusion

Headache is a highly prevalent symptom in COVID-19. Its 
mechanisms are not completely understood, and its clinical 
characteristics are varied. Most cases are associated with 
fever and systemic inflammation. Characterization of head-
ache is a challenge due to the fact that it is probably caused 
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by multifactorial etiology and changes with the course of 
the disease.

Headache tends to begin in the first days of symptoms, be 
frontal or holocranial and last for days. A pressure quality 
and worsening with cough or physical activity is reported 
in most cases. It is associated with anosmia in a minority 
of patients. We have not found any characteristic that could 
differentiate COVID-19–associated headache from other 
causes of headache, possibly because of its multifactorial 
mechanism.

Further studies with larger samples, of a prospective 
nature with multiple points of clinical data collection and 
analysis of systemic and CSF inflammatory markers, could 
help clarify the mechanisms of headache in COVID-19 
patients and its association with other neurological symp-
toms and severity of systemic disease.
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