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Exploring the relationship between SARS-CoV-2 infection and headache:

comprehensive systematic review

Explorando a relagéo entre infeccao por SARS-CoV-2 e cefaleia: revisdo sistematica

abrangente

Guilherme Dutra’, Felipe Martins', Eduardo Trota Chaves', Gabriela Garcia Torino?, Noéli Boscato'

ABSTRACT

BACKGROUND AND OBJECTIVES: Addressing secondary
headaches in SARS-CoV-2 infection is crucial for effective mana-
gement and care optimization. This review aims to synthesize data
on headache characteristics and the impact of pre-existing heada-
che conditions on these symptoms in SARS-CoV-2 infection.
CONTENTS: A systematic search was conducted across multi-
ple databases, including PubMed/Medline, Cochrane Collabo-
ration, Web of Science, Scopus, LILACS, Embase, Open Grey,
and Google Scholar, to identify studies on headache characteris-
tics associated with SARS-CoV-2. The search focused on heada-
che symptoms, characteristics, onset, duration, and response to
treatment during and post-infection. Twenty-three studies met
the inclusion criteria. Approximately 42.1% of individuals with
SARS-CoV-2 reported headaches, resembling tension-type hea-
daches and migraines. These headaches often manifested within
the first three days of infection and could persist for up to four
months. The data suggest that trigeminovascular activation and
pro-inflammatory mediators play a significant role in headache
pathogenesis, with pre-existing headache conditions exacerba-
ting the symptoms. The importance of effective pain manage-
ment strategies must be emphasized.
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CONCLUSION: Headache is a prevalent symptom among
SARS-CoV-2 infected individuals, with significant implications
for patient care. The findings emphasize the importance of re-
cognizing headache characteristics in SARS-CoV-2 management
and suggest that tailored clinical approaches are essential for ef-
fective symptom relief.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: A abordagem das cefaleias
secunddrias na infec¢io pela SARS-CoV-2 ¢ crucial para um ma-
nejo adequado e otimizagio do cuidado. Esta revisao tem como
objetivo sintetizar os dados sobre as caracteristicas da cefaleia ¢ o
impacto das condigoes pré-existentes de cefaleia sobre esses sin-
tomas na infecgio pela SARS-CoV-2.

CONTEUDO: Uma pesquisa sistemdtica foi realizada em vi-
rios bancos de dados, incluindo: Pubmed/Medline, Cochrane
Collaboration, Web of Science, Scopus, LILACS, Embase, Open
Grey e Google Scholar, com o objetivo de identificar estudos
sobre as caracteristicas da cefaleia associadas 3 SARS-CoV-2.
A pesquisa se concentrou nos sintomas, nas caracteristicas,
no inicio, na duracio e na resposta ao tratamento da cefaleia
durante e apés a infecgao. Vinte e trés estudos atenderam aos
critérios de inclusio. Aproximadamente 42,1% dos individuos
com SARS-CoV-2 relataram dores de cabega, semelhantes a
dores de cabeca do tipo tensional e enxaquecas. Essas cefaleias
geralmente se manifestavam nos primeiros trés dias de infecgao
e podiam persistir por até quatro meses. Os dados sugerem que
a ativagdo trigeminovascular e os mediadores pré-inflamatérios
desempenham um papel importante na patogénese da cefaleia,
com condi¢des preexistentes de cefaleia exacerbando os sinto-
mas. A importincia de estratégias eficazes de controle da dor
deve ser enfatizada.

CONCLUSAO: A cefaleia ¢ um sintoma prevalente entre os
individuos infectados pela SARS-CoV-2, com significativas im-
plicacdes no atendimento ao paciente. Os achados deste estudo
enfatizam a importincia do reconhecimento das caracteristicas
da cefaleia no manejo da SARS-CoV-2 e sugerem que aborda-
gens clinicas personalizadas sdo essenciais para o alivio eficaz dos
sintomas.

Descritores: Cefaleia, COVID-19, Dor, Pandemia, SARS-CoV-2.
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INTRODUCTION

Headache is a common type of pain experienced in the head,
face, or neck'?, classified as primary or secondary based on un-
derlying causes (ICHD-3)*“. This condition is a significant pu-
blic health concern, with about 50% of the population reporting
complaints within a year, and over 90% experiencing them at
some point in life!. At the same hand, headache is frequently
reported as a symptom in the Severe Acute Respiratory Syndro-
me Coronavirus 2 (SARS-CoV-2)-infected individuals®7, with
a prevalence ranging from 13% to 74.6%®. Coronavirus Disea-
se 2019 (COVID-19) patients often develop severe respiratory
distress, requiring intensive care and social isolation to prevent
transmission through close contact’. Social isolation, movement
restrictions, fear, lack of information, and loss of social interac-
tions contribute to increased psychological problems, including
anxiety and depression’’. These factors can worsen conditions
such as Temporomandibular Disorders (TMD), bruxism, and
headaches''.

Specific information on headaches and long-term follow-up data
regarding secondary headaches during or after SARS-CoV-2 in-
fection is limited’. The potential effect of SARS-CoV-2 infection
on the headache history of infected individuals remains unclear’.
Investigating headache pathogenesis in this context is crucial gi-
ven the potential long-term sequelae of this infection. This kno-
wledge plays a crucial role in understanding, early diagnosis, and
effective pain management of secondary headaches in SARS-Co-
V-2-infected individuals, providing valuable insights for public
health and contributing to preventive and therapeutic strategies
in the face of potential lasting impacts on the quality of life of
those affected. Therefore, the present study’s objective was to syn-
thesize data on characteristics and symptoms of headache asso-
ciated with SARS-CoV-2 during or post-infection. Additionally,
the review aimed to explore the potential impact of pre-existing
headache history on the characteristics and symptomatology of
headaches during and post-infection of SARS-CoV-2 infection.

CONTENTS

This systematic review was performed according to the guidelines
presented by the Cochrane Handbook for Systematic Reviews of
Interventions'? and the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement™. The study
protocol was registered in Open Science Framework (OSF) plat-

form under registration DOI 10.17605/OSEIO/PU5SME.

Search strategies and selection process

The review question for this study was: “What are the characte-
ristics and symptoms of headache associated with SARS-CoV-2
during or post-infection, and how does a personal history of
headaches prior to infection influence headache symptomatolo-
gy?” In line with the PECOT framework, the study components
were defined as follows: population - individuals infected with
SARS-CoV-2; exposure - headache during or post-SARS-CoV-2
infection; comparison - not applied; outcomes - characteristi-
cs and symptomatology of headaches during and post SARS-

-CoV-2 infection; and study type - observational or experimental
clinical studies.

Two independent reviewers conducted a systematic search in
eight electronic databases and portals, including Pubmed/Medli-
ne, Cochrane Collaboration, Web of Science, Scopus, LILACS,
Embase, and Open Grey. Additionally, a simplified search was
conducted on Google Scholar, examining the first 100 results.
The search was last performed on April 20, 2022. Customized
search strategies were developed for each database, using terms
such as “COVID-19,” “SARS-CoV-2,” “Orofacial Pain,” “Mi-
graine,” and “Facial Pain.” The inclusion criteria encompassed
all observational or experimental clinical studies (including Ran-
domized Controlled Trials - RCTs) and retrospective/prospecti-
ve studies that reported headache characteristics and symptoms
pre-, during, or post-SARS-CoV-2 infection. Studies that were
inaccessible for full-text reading or lacked relevant headache-as-
sociated information were excluded. Case reports and case series
with fewer than 10 individuals were also excluded to avoid stu-
dies with a small number of observations. The detailed search
strategy can be found in table 1.

Data collection

Duplicates were removed using EndNote X7 software (Thom-
son Reuters®, NY, USA). Data extraction was performed
using a standardized spreadsheet (Microsoft Corporation,
Redmond, WA, USA), which included the following infor-
mation: author, year, journal, title, headache symptoms and
characteristics (pre, during, or post-SARS-CoV-2), the onset
of pain (pre, during, or post-infection), pain characteristics
(frequency, intensity, location, duration, and recovery time),
association with a previous history of headache symptoms,
comorbidity associations, treatment, follow-up, and measu-
rement instrument. Attempts were made to contact authors
for missing or unpublished data. Studies were included only
if the missing information was provided.

Risk of bias assessment

The risk of bias for each study was independently assessed by two
reviewers using the Risk of Bias Analysis Instrument developed
by the Joanna Briggs Institute'®. A score was assigned to each stu-
dy based on its quality, calculated by evaluating the responses to
each criterion on a scale of 0 to 10. The studies were categorized
according to the score obtained: (0-3) low quality, (4-6) medium
quality, and (7-10) high quality. All studies approved through
the selection process were included in the review, regardless of
their quality outcome.

RESULTS

The initial search strategy resulted in 7026 papers. After remo-
ving duplicates, 4630 publications were screened. Of these, 46
studies underwent full-text evaluation, and 23 were excluded
due to the lack of headache characteristics (Figure 1). The final
selection for the systematic review included 15 cross-sectional
studies®>'>?%, 2 case-control studies®®, 2 cohort studies**°, and 4

case series®' 4.
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Records identified from:
< | | Pubmed (Medline) (n = 2374)
S || Scopus (n = 1982) Records removed
8 || Embase (n = 1729) |, | before screening:
’Jg Web of Science (n = 668) Duplicate records
3 | | Cochrane (n=173) removed (n = 2.396)
— | | Google Scholar (n = 100)
Open Grey (n = 0)
Records screened (n = 4630) —> gei:c:lré_)jg-lc)excluded
o v
'S | | Reports sought for retrieval || Reports not retrieved
g (n=69) (n=23)
K v
Reports assessed for eligibility L5 Reports excluded:
(n =46) Protocol (n = 3)
Did not fulfilled
- ¢ the inclusion
3 criteria (n = 20)
T | | Studies included in review etc.
=]
g (n=28)

Figure 1. Systematic review flowchart according to PRISMA™

Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et
al. The PRISMA 2020 statement: an updated guideline for reporting systematic
reviews. BMJ 2021;372:n71. doi: 10.1136/bm;j.n71

For more information, visit: http://www.prisma-statement.org/

Risk of bias

The Risk of Bias Analysis Instrument was used to assess the
quality of the included studies. Among the selected studies,
4 were rated as low quality’**%, 11 were rated as medium
quality'622242634 and 8 were rated as high quality>>®*. The
main bias observed in the studies was the failure to identify con-
founding factors, regardless of the study design. Cross-sectional
studies lacked objective and standardized criteria for measuring
the condition of outcome measures, as well as their validity and
reliability. Case series studies had shortcomings in providing de-
mographic data and information about data collection locations/
clinics. Case-control studies had a bias related to the non-identi-
fication of confounding factors. Cohort studies did not have any
loss of follow-up, as all included studies had a complete indivi-
dual follow-up. More details on the risk of bias assessment for
each study can be found in table 2.

Qualitative and descriptive analyses

The comprehensive review of the included studies revealed a
notable prevalence of headache associated with SARS-CoV-2
infection, approximately 42.1% (Figure 2)>©15:16:18:2123.25-30.32-34,
A detailed examination of demographic characteristics indi-
cated that the highest prevalence of headaches was observed
among individuals aged 37 to 67 years old*>®!51719-2!
32. Moreover, a slightly higher proportion of women were re-
ported among the infected, with a prevalence of 51.6% (Tables
1 and 2)356153,

,23,24,26,27,29-

Barut et al.™®
Bilge, Kesmez and Alay'® 17.7
Caronna et al.’

Demiryurek et al.®?

67.9

74.6
52.4

Garcia-Azorin (a) et al.*
Gonzalez-Martinez et al.®
Hussein et al.’®

Kacem et al.™

Karadas et al.?®

Leth et al.®®

Liu et al.?!

Osikomaiya et al.?®

27.9
13.0

55.1

28.9
48.0
20.0
12.8

Poncet-Megemont et al.?®
Rocha-Filho et al.?®
Soares et al.%

Trigo et al.*®® 23.7
Uygun et al.?”
Vacchiano et al.?®

Total Mean

0 20

59.0
64.4
39.1

77.5
43.0
421

40 60 80 100

Figure 2. Percentage of secondary headache prevalence associated with SARS-CoV-2-infected individuals from included studies
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Regarding the headache intensity, data was gathered through sel-
f-reports using various methodologies>". Two studies specifically
used a numerical scale with a score ranging from 0 to 10> to
classify the intensity of secondary headache attributed to SAR-
S-CoV-2 infection, indicating an average value of 5.91 on the
VAS scale for headache intensity'. The quality of headaches va-
ried across the included studies and were commonly described as
oppressive, tensional, pulsating, and throbbing. Less frequently,
descriptions such as stabbing, burning, electrical, and acute were
reported'>18%.

The location of headache pain was a significant finding, with
52.1% of the included studies reporting painful symptoms
in four orofacial areas, being often associated with multiple
areas®®1>1922:23-27:3233 " Bilateral pain®'>*>¥32, followed by fron-
tal®?? and diffuse or holocranial pain®!*?*** were predomi-
nantly reported. The onset of headache symptoms typically
occurred within the first three days of infection, highlighting
headaches as an early manifestation of SARS-CoV-2 infec-
tion®1719253437 (Table 3).

The investigation into headache duration during the acute pha-
se of SARS-CoV-2 infection revealed variability, contrasting
with the typical durations of tension-type headaches (30 minu-

tes to 7 days) and migraines (4 to 72 hours)?’. Notably, 15% of
infected individuals experienced continuous headaches, with a
mean duration of episodes reported at 120 minutes. The lon-
gest duration noted was approximately 9 hours and the average
was 5.6 hours®.

Trigger factors for headaches, akin to those for tension-type
headaches or migraines such as stress and hormonal changes,
were evaluated in the context of SARS-CoV-2 infection. Fever
(29.2%), cough (11.3%), and asthenia (11.3%) were primarily
associated with the onset of headache crises. Activities such as
walking, head movement, and eye movement were identified
as exacerbating factors®. A specific cough headache pattern was
observed in 16% of patients®, whereas a significant 94.3% of
hospitalized cases during the acute phase met the criteria for hea-
dache attributed to systemic viral infection®.

Clinical assessments and laboratory tests underscored common
symptoms among SARS-CoV-2 infected individuals, including
anosmia, ageusia, fever, gastrointestinal complaints, cough,
and myalgia>®1>10181922:25.27323440 Dehydration was associated
with worsened pain or headaches'®*
bia, phonophobia®>®?*3, and lymphopenia®’. However, the
correlation between headache presence and anosmia or ageu-

, along with photopho-

Table 3. Headache-associated characteristics and symptomatology of most common primary headaches (i.e., migraine and tension type-hea-

dache) and secondary headaches associated with SARS-CoV-2 infection

Characteristics
symptomatology

and Migraine

Tension type-headache

Types of Headaches

Secondary headache associated with
SARS-CoV-2 Infection

Bilateral pain®.

39.689%,35615-34

33 — 5916,17,20,22,29,34

Four orofacial areas.

Bilateral pain®152527:32,

Frontal pain'®20:24,

Diffuse or holocranial pain 152234,

Not aggravated by routine physical

Neurobiological basis with both peri-

Prevalence 14%4® 26%

30% - 78%*
Age range 18 — 443 30 -394
Area Unilateral pain.

Mainly frontotemporal®.

Triggers Routine physical activity*.

activity*.
Pathophysiology Activation and sensitization of tri-

Phenotypic features

Duration of headache
symptomatology

Drug treatment

geminovascular pathways, as well
as the brain stem and diencephalic
nuclei®.

Activation of descending pathways
that facilitate the processing of neu-
ronal pain signals in the spinal cord*.
Suppression of inhibitory descending
pathways of pain processing®.
Activation of peripheral sensory fibers
that innervate intracranial blood ves-
sels and dura mater*’.

Pulsating quality.
Moderate or severe pain intensity*.

4 to 72 hours*.

Simple analgesics, nonsteroidal an-
ti-inflammatory drugs, triptans, ge-
pants, lasmiditan®.

pheral and central mechanisms con-
tributing to the pain®.

Sensitization of peripheral myofascial
nociceptors?®.

Sensitization of secondary neurons in
the dorsal horn of the spinal cord or
trigeminal nucleus*.
Sensitization of supraspinal
rons*.

Decreased antinociceptive activity of
supraspinal structures®.

neu-

Pressing or tightening (non-pulsating)
quality.
Mild or moderate intensity*.

30 min to 7 days*.

Simple analgesics and non-steroidal
anti-inflammatory drugs 2.

Cough?®25%2,
Head movements?®.

Direct viral invasion of the trigeminal
nerve by the SARS-COV-2 virus®.
Involvement of endothelial cells
with high expression of angioten-
sin-converter enzyme 2 (ACE2),
and inflammatory process®.
Coagulopathy or hypoxemia®.
Stress®.

Intracranial pressure®.

Oppressive symptomatology?5:25:27:32,
Pulsatile pain especially in individuals
with headaches pre-infection”2.

Mean of 5.6 hours®.

Simple analgesics?°2834,
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sia remains uncertain, with one study not establishing a clear
relationship?. Conversely, individuals with anosmia exhibited
a higher prevalence of infection, lower headache severity, and
more favorable clinical indicators compared to those with both
headaches and anosmia'?, suggesting that specific symptoms
like anosmia could influence the headache experience during
SARS-CoV-2 infection.

The dynamics of headache symptoms post-infection of SARS-
-CoV-2 reveal considerable variability. A notable reduction in
headache symptoms post-infection was reported within four
days®*?2. Persistently, 61% of individuals experienced daily and
constant headache pain six weeks after the acute stage, with this
condition more prevalent among women, those with a history of
headaches, and a limited response to acute pain treatment’. The
prevalence of headaches was observed to increase from 24% at 6
weeks post-infection to 27% at 12 weeks®.

On the other hand, some studies noted a decline in headache
symptoms either at the conclusion of the infection period or
within an average span of 5 days'®®. Over a longer term, a pos-
t-hoc multicenter ambispective study indicated that headaches
persisted in 19% of individuals 3 months post-infection, redu-
cing slightly to 16% at 9 months. Interestingly, the intensity of
headaches during the acute phase was linked to more extended
durations of headache, yet no significant difference was noted
concerning individuals’ prior headache history*, providing in-
sight into the potential impact of pre-existing headache con-
ditions on the development and intensity of headaches during
SARS-CoV-2 infection.

The treatment of headache symptoms associated with SAR-
S-CoV-2 infection encompasses a range of pharmacological
interventions. For tension-type headaches, non-steroidal anti-
-inflammatory drugs (NSAIDs) and simple analgesics are com-
monly used for acute relief, with tricyclic antidepressants sugges-
ted for preventive measures®.

Acute migraine treatment involves the use of triptans, NSAIDs,
simple analgesics, and antiemetics, with gepants and lasmiditan
being recent additions for selected scenarios™*. It is important
to note that the effectiveness of these treatments in the context
of SARS-CoV-2-related headaches has not been specifically
evaluated in clinical trials”. Paracetamol has been identified as
a potential treatment for mild SARS-CoV-2-associated heada-
ches, though a non-negligible proportion (20.2%) of patients,
particularly older individuals with comorbidities and severe
infections, exhibited an ineffective analgesic response!®?%3,
highlighting the complexity of managing headache symptoms in
this specific population.

DISCUSSION

The pathogenesis of headache symptoms in the SARS-CoV-2
infection can be attributed to several potential mechanisms, in-
cluding direct invasion of the trigeminal nerve by the virus, in-
volvement of endothelial cells expressing angiotensin-converter
enzyme 2 (ACE2) leading to trigeminovascular activation, the
influence of pro-inflammatory mediators and viral cytokines,
coagulopathy, and hypoxemia®. Other hypotheses suggest stres-

s-related pain or increased intracranial pressure as contributing
factors®. Despite these insights, the complete pathophysiology of
headaches associated with SARS-CoV-2 infection remains to be
fully elucidated.

Comparatively, headache characteristics and symptomatology
between common primary headaches (i.e., migraine and ten-
sion-type headache) and secondary headaches associated with
SARS-CoV-2 infection reveal significant overlaps and distinc-
tions. According to the International Classification of Headache
Disorders (ICHD-3)?, headaches occurring alongside another
disorder are classified as secondary, which encompasses tho-
se associated with viral infections like SARS-CoV-2 infection,
meeting the criteria for Headache Attributed to Systemic Viral
Infection (9.2.2)*. Additionally, the exacerbation of headache
symptoms was reported by individuals with pre-existing primary
headaches in close temporal association with the viral infection,
indicating a complex interaction between pre-existing headache
conditions and the SARS-CoV-2 infection®.

This section delves into the nuanced findings regarding heada-
che duration and triggers within the context of SARS-CoV-2
infection. The discrepancy in headache durations compared to
conventional tension-type and migraine headaches suggests a
unique influence of the virus on headache pathophysiology. The
association of specific symptoms and physical activities with hea-
dache exacerbation highlights the complex interplay between the
infection’s physiological impacts and headache manifestation.
The exploration of comorbidities reveals a varied influence on
headache occurrence in infected individuals, with some studies
indicating a heightened headache frequency and intensity in the
presence of certain comorbid conditions®?*?22>4142 This varia-
bility underscores the necessity for further research to delineate
the role of pre-existing systemic conditions in the headache ex-
periences of COVID-19 patients.

Moreover, the discussion on anosmia and headache severity
brings to light intriguing aspects of SARS-CoV-2 infection’s
clinical scenario. The differential impacts on individuals with
anosmia, as opposed to those suffering from both headaches and
anosmia, suggest potential pathways for further investigation
into the virus’s effects on sensory perception and headache se-
verity.

The persistence of headache symptoms post-SARS-CoV-2 in-
fection highlights the intricate interplay of contributing factors.
The multisystemic inflammatory response may increase the li-
kelihood of persistent symptoms post-infection. The virus-in-
duced immunological response triggers elevated production of
inflammatory mediators, particularly in severe cases, exacerba-
ting the disease factors>*"*. This observation is congruent with
WHO reports that delineate average recovery times, pointing
to extended recovery periods for severe SARS-CoV-2 infection
conditions’.

From a prognostic perspective, some studies have showed in-
triguing patterns, for instance, individuals enduring headaches
reported shorter durations of infection, with negligible impact
on mortality or hospital stay lengths compared to those without
headaches®*. Meta-analyses further shed light on the potential
of headaches serving as markers of inpatient survival, yet a direct
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correlation between headaches and the worsening prognosis or
severity of infection remained elusive®?4.

The influence of pre-existing headache history on the manifes-
tation of headaches during and post- SARS-CoV-2 infections
draws attention to the nuanced impact of prior headache con-
ditions. Individuals with a history of headaches, particularly mi-
graines, reported a higher frequency of pulsatile pain, alongside
an increase in osmophobia and phonophobia’. The literature
presents mixed findings about the effect of pre-infection heada-
che history on the symptomatology of post-infection headaches.
While one study noted that nearly 40% of infected individuals
experienced an exacerbation in headache symptomatology attri-
butable to their pre-infection headache history?®, another study
found no discernible differences in the duration or intensity of
headache characteristics between individuals with and without a
pre-existing headache condition®.

Notably, a significant proportion of individuals with a history
of headaches prior to SARS-CoV-2 infection showed exacer-
bated symptoms, especially those with migraines, suggesting
a potential predisposition to more severe headache symptoms
post-infection®>>®!1>172>27 Moreover, a retrospective analysis re-
vealed a strong association between individuals with a self-repor-
ted history of headaches before SARS-CoV-2 infection and the
occurrence of headaches linked to other viral respiratory tract
infections™.

The discussion on pharmacological management of SARS-Co-
V-2-related headaches highlights the adaptation of existing hea-
dache treatments to this new context. The lack of clinical trials
specifically targeting the treatment of acute-phase SARS-CoV-2
headaches underscores a significant gap in the current unders-
tanding and treatment protocols”. The observed variability in
drug efficacy, especially the limited effectiveness of paracetamol
in certain populations, points to the need for tailored treatment
approaches that consider individual patient factors such as age,
comorbidities, and severity of infection'$225:34,

The methodological challenges and biases identified across studies
examining headache treatments in the context of SARS-CoV-2
infection reflect broader issues in researching emergent diseases.
High risks of bias in areas such as confounder management and
data analysis complicate the interpretation of findings and limit
the generalizability of results. These challenges are aggravated by
the overlapping symptoms of SARS-CoV-2 with other condi-
tions and the rapid progression of the disease, making it difficult
to isolate the specific effects of the virus on headache symptoms.
Despite these obstacles, the imperative to synthesize existing data
remains. Such synthesis is crucial for enhancing the comprehen-
sion of pain development in SARS-CoV-2 infections and for
informing future research directions. The call for future studies
to extend follow-up periods, standardize methodologies, and

employ consistent data measurements is a critical step toward
achieving a more comprehensive understanding of the headache
characteristics associated with SARS-CoV-2, from pre-infection
to long-term post-infection phases®*4-0,

The present study’s insights are invaluable for advancing clini-
cal practices in managing secondary headaches related to SAR-
S-CoV-2 infections. They aid healthcare professionals in acute
care settings and offer guidance for monitoring long-term symp-
toms post-infection. Most importantly, this research contributes
to a foundational knowledge base that can inform responses to
future pandemics, improving the preparedness and understan-
ding of clinical manifestations similar to those observed in long-
-COVID infections™.

CONCLUSION

The studies included in this review demonstrated a high preva-
lence of headache among individuals infected with SARS-CoV-2,
typically manifesting within the initial days post-infection and
possibly persisting for up to four months. The characteristics of
these headaches closely resemble those associated with tension-
-type headaches and migraines, highlighting the importance of a
nuanced approach to pain management that includes a variety of
analgesics. This underlines the critical need for further research
to fully grasp the impact of viral infections on headache patter-
ns, improving pandemic preparedness and clinical management
strategies.
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REVIEWS

In view of the commitment made by the Brazilian Journal of Pain to Open Science, the magazine only publishes reviews authorized by all parties
involved.

REVIEW 1

SARS-CoV-2, the virus responsible for COVID-19, affects mainly the respiratory system, but it also affects other areas, such as the
cardiovascular and nervous systems. Of the various persistent neuromuscular symptoms reported by patients infected with the CO-
VID-19 virus, headache is one of the most prevalent. The article presents a summary of information related to headache secondary to
the acute and persistent SARS-CoV-2 infection. In the case of COVID-19 patients, complaints of general pain (including headaches)
are more frequent during SARS-CoV?2 infection, however, in some of the cases, the pain remains even after the infection has resolved,
which further increases the need for research into the topic, since chronic pain is considered a global public health problem. The
article is relevant both clinically and for the development of new research. The methodological approach of the systematic review is
sound, providing a coherent analysis of the literature data available on the pathophysiology and characteristics of headache secondary
to SARS-CoV-2 infection. Furthermore, the comparison with primary headaches, such as migraine and tension-type headache, en-
riches the article, being useful specially in the clinical and diagnostic context. The authors also listed data on the triggers capable of
setting off pain, predictors, prevalence, other symptoms associated with headache secondary to COVID-19 and possible treatments
for the condition. This data is essential to guide proper patient management and the development of future protocols. In addition,
the systematic review identified a significant gap in the literature regarding the lack of a standardized management protocol for this
specific type of headache. This highlights the need for further investigation in future clinical trials to better guide treatment. In the
initial version of the manuscript, there was little need for correction. My contributions were occasional, focusing mainly on the me-
thodological description and the clarity of obtained data. These corrections included a more detailed description of the databases used,
the reformulation of the acronym PECOT and the inclusion of information on the triggers of headaches secondary to SARS-CoV-2
as well as the predictors for the development of the condition. APPROVED.

Ana Carolina Kussunoki Orsi

Federal University of Sio Carlos
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Parecer emitido em 25 de fevereiro de 2024.

REVIEW 2

I can only imagine how much time went into this excellent work and I congratulate the authors on their dedication. However, I
suggested that the authors re-evaluate the content of the discussion in its first version in order to make the results found from the
systematic review clearer, which the authors promptly did, improving the end result.

The great amount of data analyzed by the authors and the relevance of the work were evident. In the first version, I realized that the
authors had chosen to present the results together with the discussion. However, due to the large amount of information, the text
seemed confusing to me. The suggestion to rewrite the discussion with an emphasis on the most relevant findings and summarizing
the information was accepted by the authors.
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Finally, I found it difficult to understand how the authors arrived at the conclusions presented in the first version. However, the second version
made the text of the conclusion clearer and more coherent with the objectives and the discussion. ACCEPTED WITH MINOR REVISIONS.

Marcelo Rezende Young Blood

Regional University Hospital of Campos Gerais, Campos Gerais, MG, Brazil
© https:/orcid.org/0000-0002-4742-7402L
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Opinion issued on February 26, 2024.

REVIEW 3

Reviewer was not interested in publishing his evaluation opinion.
Article approved with minor changes.
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