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Chapter 6
Secondary Headache Disorders Attributed 
to COVID-19 Complications

Hamit Genç and Derya Uludüz

6.1 � Introduction

The clinical presentation of COVID-19 is heterogeneous with a wide range of 
symptoms and diseases observed and can continue even months after the onset [1]. 
Neurological manifestation of COVID-19 can be scrutinized in three categories: 
central nervous system (CNS) (headache, dizziness, encephalopathy, seizure, cere-
brovascular disease), peripheral nervous system (PNS) (anosmia, ageusia, visual 
impairment, neuropathic pain, Guillain-Barré syndrome, and its variants), and skel-
etal muscle damage [2]. Neurological complications during the viral invasion may 
occur due to hypoxia, systemic inflammatory process, postviral immune-mediated 
complications, and vascular complications [3].

Headache is deemed the most common and sometimes the first neurological pre-
sentation of the disease [1, 4]. It is estimated that there is a fivefold increase in 
headaches in the regions affected by the COVID-19 pandemic [5]. Headache fre-
quencies are variable and were observed at 25.2% in a meta-analysis of 104,751 
infected patients [6]. Headache in early stages can be attributed to excessive secre-
tion of pro-inflammatory mediators and cytokines such as interleukin 1 (IL-1), IL-6, 
and tumor necrosis factor-alpha (TNF-α) [7]. The release of these pro-inflammatory 
mediators and cytokines may activate perivascular trigeminal nerve terminations 
during COVID-19 infection [8]. Headache may also occur due to overstimulation of 
the trigeminovascular system with inflammation in the endothelial cells of the ves-
sel wall due to the direct invasion of peripheral trigeminal nerve terminations in the 
nasal cavity. Overactivation of those angiotensin-converting enzyme 2 (ACE2) 
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receptors, nitric oxide (NO), and calcitonin gene-related peptide (CGRP) release 
resulting from hypoxia, cortical spreading depression, and disruption of the blood-
brain barrier (BBB) are other possible pathophysiological mechanisms [9].

Headache, anosmia, and ageusia generally appear in the early stages of the 
symptomatic phase (within 1–2  days on average) and are more common in less 
severe cases [10]. Anosmia-ageusia with headache in the acute phase is the primary 
indicator of COVID-19; it is observed at a rate of 74.5% in COVID-19-positive 
patients [11]. This relationship of anosmia and ageusia with headache and their 
emergence in similar periods suggests that there may be common underlying patho-
physiological mechanisms. It has been hypothesized that SARS-CoV-2 has neuro-
trophic properties and can flood peripheral nerve endings and penetrate the central 
nervous system by transsynaptic paths. The anatomical structure of the trigeminal 
nerve branches is thought to provide a path between the nasal epithelium and the 
central nervous system. This may explain the anosmia complaints seen in COVID-19 
[12]. Another issue suggestive of the neurotropism of COVID-19 is the frequency of 
phonophobia in headache patients [10]. Researchers reported phonophobia in up to 
67% of COVID-19-positive patients with headache, particularly in patients with 
hyposmia/anosmia and hypogeusia/ageusia [10, 11, 13].

6.2 � Primary Headache Subtypes Observed 
in COVID-19 Patients

Headache was the most widespread symptom, along with anosmia in a meta-
analysis of 1420 mild-to-moderate COVID-19 patients. The prevalence of pain was 
higher in women, young people, and those with a previous history of headache [14]. 
Headache attributed to COVID-19 was observed less frequently in men and older 
patients [13, 15]. Genetic, hormonal, and psychosocial dissimilarities can explain 
potential causes for disparity between the sexes range [16].

The type of headache observed in the acute period in patients with COVID-19 is 
generally tension-type headache (TTH) (17.1–64%) [10, 11, 13]. Migraine 
(14–36.3%) [10, 11, 13, 17], primary cough headache (5.4%) [10], headache 
secondary to systemic viral infection [17], cluster headache [18], and trigeminal 
and occipital neuralgia [1] are other types of headaches in COVID-19. Migraine-
like and TTH-like pain have also been reported in some studies (Table 6.1) [10, 19]. 
Pain is generally mild-to-moderate severity (47–75.2%) [10, 11, 13], bilaterally 
located (88.9–94%) [10, 13], and pulsatile (50.9–58.7) [10, 11, 13]. The mean onset 
time of headache is 1.7 days; pain continues for an average of 2–4 days [13], but 
15% of patients had persistent headache lasting at least 15 days. In patients whose 
headache is not steady, attacks proceed for an average of 120 minutes [10]. 44.3–64% 
of patients have a previous history of headaches [10, 11, 20]. The pain intensity was 
severe in 23.4–53% of patients [10, 11, 13] and very intense in 2.3% [11], and pain 
influenced 52.8% of daily activities [21].
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Table 6.1  Headache types can be observed due to COVID-19 disease

Primary headaches

*Tension-type headache [10, 11, 13]
*Migraine [10, 11, 13, 17]
*Probable tension-type headache [10, 19]
*Probable migraine [10, 19]
*Cluster headache [18]
*Trigeminal neuralgia [1]
*Occipital neuralgia [1]
*Primary cough headache [10, 15]
*New daily persistent headache (NPDH) [19]
*External-pressure headache [23]
Possible secondary headaches attributed to COVID-19 complications

*Headache-related COVID-19 (headache attributed to systemic viral infection) [17, 23]
*Headache attributed to increased cerebrospinal fluid (CSF) pressure [23]
*Headache attributed to low CSF pressure [23]
*Headache attributed to intracranial hypertension secondary to metabolic, toxic, or hormonal 
causes [20, 23, 25]
*Headache attributed to hypoxia and/or hypercapnia [23, 34]
 �� #Headache attributed to psychiatric disorder [23]
 �� #Headache attributed to depressive disorder [37, 38]
 �� #Headache attributed to panic disorder [38]
 �� #Headache attributed to generalized anxiety disorder [38]
 �� #Headache attributed to posttraumatic stress disorder [50]
*Headache attributed to substance withdrawal [23, 53]
*Headache attributed to hypertensive encephalopathy [23, 56]
*Headache attributed to viral meningitis or encephalitis [23, 58]
*Headache attributed to acute rhinosinusitis [60, 61]
*Headache attributed to reversible cerebral vasoconstriction syndrome [63]
*Acute headache attributed to non-traumatic subarachnoid hemorrhage [65]
*Headache attributed to cerebral venous thrombosis [67, 68]
*Headache attributed to pituitary apoplexy [69, 70]
 �� #Headache attributed to other metabolic or systemic disorder [20, 25]
*Headache attributed to secondary angiitis of the central nervous system [73]
*Headache or facial pain attributed to disorder of the cranium, neck, eyes, ears, nose, sinuses, 
teeth, mouth, or other facial or cervical structure [74]
*Headache attributed to the occasional use of non-headache medication [75]
*Painful optic neuritis [76]
Newly defined

Headache attributed to personal protection equipment (PPE) [28]
*Please see ICHD-3 criteria
#Please see appendix of ICHD-3 criteria
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6.3 � Other Primary Headache Subtypes

6.3.1 � Primary Cough Headache

The authors have classified headaches due to COVID-19 in two stages of the dis-
ease. In phase I (the influenza-like phase), it is seen as acute headache attributed 
to systemic viral infection, primary cough headache, tension-type headache, 
and headache attributed to heterophoria. In phase II (the cytokine storm phase), 
headache attributed to hypoxia and new-onset headache occur (Table 6.1) [15]. 
Cough headaches are too common in men and people over 40. Cough triggers head-
aches in COVID-19 patients who have previously had migraine or tension-type 
headaches. Secondary outcomes of cytokine release syndrome (CRS) in COVID-19 
may be responsible for the underlying pathophysiologies and boost other inflamma-
tory markers, such as D-dimer and CGRP, which play a position in headache [20]. 
CGRP is a neuropeptide with an essential position in migraine pathophysiology and 
has a suspicious connection to transient receptor potential (TRP) channels [22]. 
Possible viral activation of TRP channels is implicated in anosmia, cough, and gas-
trointestinal disturbances in patients with COVID-19. This activation then results in 
the release of CGRP in some patients. Releasing of CGRP is thought to facilitate the 
T cell response toward a more pro-inflammatory state characterized by Th17 and 
IL-17 [20]. In patients with cough-triggered headache, possible intracranial lesions 
such as middle cranial fossa or posterior fossa tumors, midbrain cyst, reversible 
cerebral vasoconstriction syndrome, subdural hematoma, cerebral aneurysms, 
Arnold Chiari malformation type 1, spontaneous intracranial hypotension, carotid 
or vertebrobasilar diseases, basilar impression, and platybasia must be ruled out 
[23]. However, it led to diagnostic limitations as COVID-19 protocols for imaging 
have increased the magnetic resonance imaging (MRI) threshold in the studies [24]. 
Although there is not enough data, the headache types of some patients may be 
“headache attributed to increased cerebrospinal fluid (CSF) pressure” or “Headache 
attributed to low CSF pressure,” according to the International Classification of 
Headache Disorders, 3rd edition (ICHD-3) criteria (Table 6.1) [23]. Considering the 
hypoxic, toxic, and metabolic disorders that COVID-19 may cause in patients, 
headache in these patients should be evaluated in terms of “headache attributed to 
intracranial hypertension secondary to metabolic, toxic, or hormonal cause” 
(Table 6.1) [20, 23, 25].

6.3.2 � New Daily Persistent Headache (NPDH)

NDPH is a primary headache belonging to the chronic daily headache (CDH) 
group, characterized as a marked and clearly remembered beginning, becoming 
continuous, and lasting pain within 24 hours and permanent for over 3 months [23]. 
Various triggers associated with NDPH have been reported, such as most commonly 
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recent infection episodes or stressful life events [26]. Persistent headache that devel-
ops during or after acute infection and persists after the resolution of the disease 
remains relatively common, suggesting that infection triggers the development of 
NDPH [27]. 12.6–39.1% of COVID-19 patients have new-onset headaches [7–9], 
and 10% have headaches lasting longer than 3 months [21]. Persistent headaches at 
rates of 60.7% after an acute episode of COVID-19 have been reported, and some 
of these also met the NPDH diagnostic criteria (Table 6.1) [19].

6.3.3 � External-Pressure Headache/Personal Protection 
Equipment (PPE) Headache

Ong et  al. described a new type of PPE-related headache in staff working in 
COVID-19 services (Table 6.1). This survey-based study found de novo PPE-related 
headaches in 81% of the participants. It was also stated that preexisting headaches, 
especially migraines, were exacerbated in some patients [28]. It was confined that 
this was due to prolonged mask usage that touches the scalp or using a double mask. 
Some masks may cause breathing difficulties, especially during periods of exertion 
[29]. Furthermore, factors such as mechanical squeeze triggered by PPE, hypox-
emia, and hypercarbia are other factors responsible for the pathogenesis of head-
ache [28]. Considering the mechanical pressure and compression caused by PPE, 
occasionally headaches in these patients are classified as “external-pressure head-
ache” according to ICHD-3 criteria (Table 6.1) [23]. However, patients were not 
evaluated for this concern in studies. For PPEs, it has been suggested that it can 
initiate neural activity by stimulating trigeminal and occipital nerve terminations 
through compression and peripheral sensation [28]. In a study, the higher frequency 
of allodynia in patients with worsening migraine seems to support this [29]. When 
we consider the role of trigeminovascular system activation in the pathophysiology 
of migraine, we can think that PPEs may lead to migraine activation [30]. Besides, 
it has been reported that the use of disinfectants in patients with osmophobia is one 
of the reasons for deteriorating migraine attacks [29].

6.4 � Secondary Headache Subtypes Observed 
in COVID-19 Patients

6.4.1 � Systemic Viral Infection and Headache

While 78.5–85.2% of the patients reported pain different from the pain they had 
experienced before [10, 11, 13, 21], 12.6–25.7% developed de novo pain [10, 13]. 
It is emphasized that headache is 1.7–2.2 times more common in COVID-19 patients 
than other non-COVID-19 viral infections (other respiratory viral infections) [6]. 
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Thus, some studies have investigated the characteristics of headache attributed to 
COVID-19. The most striking features of headache are these: usually on bilateral 
frontal and temporal localization; sudden and gradual onset; lasting longer than 
72 h; an intermittent, mild, and vague type of pain; mainly during night period; 
resistant to analgesics; exacerbated by exercise and coughing; relieved by sleep; and 
high recurrence rate limited to the active phase of COVID-19 [9, 24]. Another study 
evaluated the distinctive variants of headache attributed to COVID-19, bilateral 
localization, duration over 72 h, male gender, analgesic resistance, gastrointestinal 
symptoms, and presence of anosmia/ageusia; factors that increase the hazard of 
headache due to COVID-19 infection were emphasized [31]. No relationship 
between headache and Valsalva maneuvers was found except for exercise and 
coughing [17]. Pain may be accompanied by nausea and vomiting, photophobia, 
phonophobia, osmophobia, and allodynia, but trigeminal autonomic symptoms are 
infrequent [10, 11, 13, 17]. This different pain phenotype attributed to COVID-19 
may correspond to the diagnosis of acute or chronic headache attributed to sys-
temic viral infection, according to the ICHD-3 criteria (Table 6.1) [17, 23]. The 
precise mechanisms of headache attributed to systemic infection have not yet been 
thoroughly studied. Nevertheless, it may occur due to fever and exogenous or 
endogenous pyrogens, direct effects of microorganisms, and activation of various 
immunoinflammatory mediators [32].

6.4.2 � Hypoxia/Hypercapnia and Headache

In severe cases of COVID-19, patients have severe dyspnea and hypoxemia and 
require an intensive care unit. Cardiovascular diseases, hypertension, diabetes mel-
litus, chronic lung disorder, systemic malignancies, and chronic renal failure are 
comorbid conditions monitored [33]. Headache secondary to hypoxemia develop-
ing in alveolar tissues may occur during COVID-19 infection (headache attributed 
to hypoxia and/or hypercapnia) (Table 6.1) [23, 34]. Hypoxia to ischemia and 
ischemia may also lead to headache by increasing free radicals [34, 35]. However, 
headache characteristics of patients have not been adequately questioned in studies. 
This may be because most studies have focused on COVID-19 symptoms in gen-
eral, and the frequency of headaches has been underestimated because of respira-
tory symptoms that cause patients to be hospitalized most frequently [10].

6.4.3 � Psychiatric Disorders and Headache

The lack of treatment, uncertainty in the process, fear of death, social isolation, and 
economic problems, especially in the initial phases of the COVID-19 pandemic, 
have led to an increased incidence of psychiatric disorders such as panic, anxiety, 
and depression [36]. Perlis et al. found that the prevalence of these symptoms among 
COVID-19 patients was 52.4%, and the existence of headache was more highly 

H. Genç and D. Uludüz



67

associated with moderate or severe depressive symptoms [37]. In another study, 
researchers reported that the probability of anxiety disorder and depression increased 
2.2–4 times in patients with headache, especially in individuals with migraine and 
chronic TTH, compared to healthy controls [38]. Individuals with migraine may 
experience intense anxiety and are more likely to commit suicide [39]. Although it 
has not been studied in detail, headache types in these patients may fit classifica-
tions as “headache attributed to depressive disorder,” “headache attributed to panic 
disorder,” and “headache attributed to generalized anxiety disorder” according to 
the ICHD-3 criteria (Table 6.1) [23]. It is unclear whether the psychiatric symptoms 
are due to the psychosocial problems caused by the pandemic or to the direct effects 
of the virus on the central nervous system [40]. Mental stress, intense anxiety, and 
lifestyle modifications are likely causes of headaches [41]. In addition, the ongoing 
neuroinflammation and cytokine release in COVID-19 can affect the metabolism of 
neurotransmitters such as serotonin, dopamine, and glutamate through synthesis, 
release, and reuptake [42]. As a result, any neurotransmitter deterioration may lead 
to psychiatric symptoms. Disease severity, hospitalization, previous mental disor-
ders, female gender, infected individuals in the family, post-infection physical pain, 
and raised inflammatory markers play a vital role in developing depression and 
anxiety in COVID-19 patients [43, 44].

Another common psychiatric disorder in recovering COVID-19 patients is post-
traumatic stress disorder (PTSD) [44]. PTSD is characterized by severe anxiety, 
flashbacks, nightmares, and emotional numbness following a typically traumatic 
event, such as death, grave violence, sexual or physical attack, or a fight. Fear of 
pain is hypothesized to contribute significantly to the development of chronic pain. 
Augmented anxiety, fear, and stress increase perceived pain intensity and decrease 
pain tolerance [45]. PTSD seems more in those with severe respiratory distress than 
those without respiratory symptoms [46]. This shows that hypoxemia may also have 
an effect in addition to the aforementioned pathophysiological mechanisms that can 
cause psychiatric symptoms [47]. The incidence of PTSD among COVID-19 
patients ranged from 20% to 30% [48]. A study is demonstrated that young age, 
gender, obesity, severe respiratory symptoms, and comorbid psychiatric condition 
lead to hospitalization and intensive care unit care as risk factors [49]. Persistent 
symptoms such as headache, anosmia, fatigue, shortness of breath, sleep problems, 
chest ache, cough, and mental health problems that can be observed after COVID-19 
substantially impact the quality of life caused by PTSD [50]. Therefore, patients 
who develop a headache after COVID-19 should also be evaluated in terms of 
“headache attributed to posttraumatic stress disorder” according to ICHD-3 criteria 
(Table 6.1) [23].

6.4.4 � Substance Withdrawal and Headache

Illicit substances, particularly opioids, seriously impair lung function by reducing 
immune function [51]. COVID-19 patients with comorbid substance abuse disorder 
had a higher rate of hospitalization and death than patients without a history of 
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substance abuse [52]. Isolation practices and restrictions, especially in the pandem-
ic’s early stages, led to an inability to obtain addictive substances in this group of 
patients and the subsequent emergence of alarming withdrawal symptoms in these 
patients [53]. COVID-19-positive patients with headache and a history of substance 
use should be evaluated in terms of “headache attributed to substance withdrawal” 
according to the ICHD-3 criteria (Table 6.1). However, there is insufficient informa-
tion in the literature.

6.4.5 � Encephalopathy and Headache

Encephalopathy is a change in one or more brain functions such as altered con-
sciousness, confusion, seizures, and acute focal disorders caused by systemic dis-
ease and is typically reversible. A study detected headache and encephalopathy in 
40% of COVID-19 patients, but the particulars and diagnostic criteria are not dis-
closed [4]. Saniasiaya and Kulasegarah suggested that headache may occur due to 
mechanisms such as inflammation in neural nerves, hypoxia, hypercoagulopathy, 
and re-exposure of the brain to the pathogen [54]. Although encephalopathy is 
reversible, it can be prolonged in severe COVID-19 patients and is a risk factor for 
poor outcomes. In patients with encephalopathy, there is no evidence of brain 
inflammation shown on imaging or CSF.  Patients who developed unexplained 
encephalopathic features showed leptomeningeal enhancement on brain MRI 
(62%), perfusion abnormalities on MRI (100%), and ischemic cerebrovascular 
attack (23%) [55].

Posterior reversible leukoencephalopathy (PRES) is a potential neurological 
complication associated with COVID-19 characterized by headache, altered con-
sciousness, visual impairment, and seizures (according to ICHD-3 criteria, “head-
ache attributed to hypertensive encephalopathy”) (Table 6.1). The cytokine storm of 
COVID-19 can cause endothelial dysfunction leading to increased permeability of 
the BBB and sensitization to blood pressure changes [56]. Renal failure may be 
another explanation because renal failure is a familiar complication associated with 
critically ill patients with COVID-19 [57]. Compared with other etiologies, there 
are higher bleeding rates in neuroimaging cases of PRES due to COVID-19 [56].

6.4.6 � Viral Meningitis/Encephalitis and Headache

Intracranial infections in COVID-19 patients are reported very seldom. Clinically, it 
may present as encephalitis, meningoencephalitis, or meningitis. According to 
ICHD-3 criteria, “headache attributed to viral meningitis or encephalitis” should be 
suspected when symptoms of fever, neck stiffness, light sensitivity, and nausea and/
or vomiting are observed in COVID-19 patients (Table  6.1). Meningitis and/or 
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encephalitis diagnosis can be confirmed through histology studies or findings of 
inflammatory cells in the CSF. The genetic material of SARS-CoV-2 was found in the 
CSF of a patient with clinical meningoencephalitis [58]. This suggests that COVID-19 
may lead to a direct central nervous system infection. Underlying pathophysiological 
mechanisms are developing cytokine release after SARS-CoV-2 infection and sec-
ondary of this disruption of the BBB and injury to the brain parenchyma [59].

Another recently reported secondary infection is rhino-orbital mucormycosis, a 
deadly angio-invasive disease caused by mold fungi such as Rhizopus, Mucor, 
Rhizomucor, and Cunninghamella and usually affecting immunocompromised 
patients. Diabetes mellitus (DM) and corticosteroids appear to be risk elements, 
because there was DM in 80% of cases. Also, 76.3% of mucormycosis and 
COVID-19 patients used corticosteroids as treatment [60]. One study suggested that 
patients with both head and face pain should be suspected of mucormycosis [61]. 
This type of pain can be examined under the subtitle “headache attributed to acute 
rhinosinusitis” according to ICHD-3 criteria (Table 6.1).

6.4.7 � Subarachnoid Hemorrhage/Reversible Vasoconstriction 
Syndrome and Headache

Reversible vasoconstriction syndrome (RVCS) is one of the rare neurological com-
plications of COVID-19. COVID-19 does not directly cause global or segmental 
vasoconstriction. However, downregulation of ACE2 receptors leads to overactiva-
tion of the classical renin-angiotensin axis, resulting in vasoconstriction and/or 
sympathetic hypertonia of cerebral vessels [62]. RCVS can lead to complications 
such as seizures, ischemic stroke, intracerebral hemorrhage, PRES, and convexity 
subarachnoid hemorrhage (cSAH). Recurrent thunderclap headaches are typical for 
RCVS. In a study, it was emphasized that even in the mild course of COVID-19, 
especially in young patients, recurrent headaches and thunder headaches should be 
a warning that it is a typical symptom of RCVS [63]. This headache is evaluated 
under the subtitle “headache attributed to reversible cerebral vasoconstriction syn-
drome” according to ICHD-3 criteria (Table 6.1).

Intracranial hemorrhage is infrequent in patients with COVID-19 [64]. It was 
observed as the second common finding in neuroimaging studies in patients with 
neurological involvement with COVID-19 [65]. Intracranial hemorrhage is com-
monly associated with risk factors such as arterial hypertension and anticoagulation 
therapy [64]. A higher incidence of aneurysmal SAH is suspected in patients with 
COVID-19 [65]. Acute onset of thunderclap headache is typical for SAH, which is 
classified as an “Acute headache attributed to non-traumatic subarachnoid hemor-
rhage” according to the ICHD-3 criteria (Table 6.1). The pain has been reported to 
be holocephalic and progressive in a few cases [63, 65]. It may present a complica-
tion of RVCS, especially in patients younger than 60 years of age, and is usually 
localized at the level of convexity.
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6.4.8 � Stroke/Cerebral Venous Sinus Thrombosis and Headache

The most common types of acute stroke are ischemic and hemorrhagic. Ischemic 
stroke is probably the most common type of stroke [66]. Cerebral venous sinus 
thrombosis (CVST) is 0.08% in hospitalized patients infected with COVID-19, 
accounting for 4.2% of all cerebrovascular events in the context of COVID-19 
infection. CVST evolves within 1–8 weeks after respiratory or systemic symptoms 
of SARS-CoV-2 infection [67]. Systemic inflammation, cytokine release, direct 
immune-mediated postinfectious mechanism, and endotheliitis may cause arterial 
and venous thrombosis in COVID-19 patients [56]. All CVST cases have been 
reported in individuals with headache (headache attributed to cerebral venous 
thrombosis according to ICHD-3) (Table 6.1) [23, 68]. With the presence of head-
ache, seizures, focal neurological signs, encephalopathy, or mental status change in 
the acute and subacute stage of COVID-19, CVST should be suspected, and intra-
cerebral vascular imaging (e.g., CT or MR venography) should be performed. As 
CVST is one of the few causes of cerebral hemorrhage needing anticoagulation 
therapy, diagnostic confidence is essential to initiate proper treatment.

6.4.9 � Pituitary Apoplexy and Headache

Pituitary apoplexy is a rare disorder resulting from ischemia or bleeding in a pitu-
itary adenoma or, infrequently, a physiologically enlarged pituitary gland. It is 
observed in roughly 2–12% of all patients with pituitary adenoma. Pituitary apo-
plexy usually presents with a sudden onset of severe headache. Rapidly progressive 
visual disturbances, nausea, pituitary hormone lacks, and intracranial hypertension 
symptoms can follow headaches. Pituitary apoplexy has been reported in a few 
cases of COVID-19 [69, 70]. Taneja et al. also described ischemic pituitary apo-
plexy in a 74-year-old female patient who presented with acute and new-onset, very 
painful (the most excruciating pain in her life) headache accompanied by nausea 
and vomiting [70]. The acute-onset, severe headache described in these cases is 
classified as a “headache attributed to pituitary apoplexy” according to the ICHD-3 
criteria (Table 6.1). SARS-CoV-2 can precipitate pituitary infarction and/or hemor-
rhage, combined with overstimulation of the pituitary gland, and influence the coag-
ulation cascade by provoking thrombocytopenia and platelet dysfunction in the 
setting of acute infection [71].

6.4.10 � Metabolic or Systemic Disorders and Headache

Headache in SARS-CoV-2 infection may occur as a result of more general indirect 
mechanisms that are not specific to the disease, including hypoxia, dehydration, 
systemic inflammation, and metabolic disorders [20]. This situation can be 
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evaluated under the subtitle of “headache attributed to other metabolic or systemic 
disorder” according to the ICHD-3 criteria (Table 6.1). Systemic metabolic changes, 
such as fluid and electrolyte imbalance, hormonal dysfunction, and accumulation of 
toxic metabolites, reduce cerebral perfusion. It may cause some nonspecific neuro-
logical presentations of the disease such as headache, confusion, and agitation [25]. 
The autopsy examinations of brain tissue performed in patients who died from acute 
COVID-19 determined that they had serious diseases and that most had systemic 
and metabolic disorders that were not specific to pathology before death [72].

6.4.11 � Other Complications and Headache

CNS angiitis can occur due to some conditions such as inflammatory, infectious, 
malignant, or toxic. Headache is the dominant symptom in the patients, but CNS 
angiitis has no specific features [23]. CNS angiitis secondary to COVID-19 was 
reported in a 28-year-old man who presented with intense headache, dysarthria, and 
deviation of lip rhyme to the left (headache attributed to secondary angiitis of the 
central nervous system according to ICHD-3) (Table 6.1) [23, 73].

In addition, the prevalence of Bell’s palsy in patients infected with SARS-CoV-2 
was found to be 0.08%, and recurrence was 8.6% in those diagnosed with Bell’s 
palsy before infection [77]. In one case, left retro-auricular pain and taste perversion 
with facial paralysis on the left side in a patient infected with SARS-CoV-2 have 
been reported (headache or facial pain attributed to disorder of the cranium, 
neck, eyes, ears, nose, sinuses, teeth, mouth, or other facial or cervical struc-
ture according to ICHD-3 appendix criteria) (Table 6.1) [23, 74].

Another point that is neglected when evaluating headaches secondary to 
COVID-19 complications is that, although rare, headache can be seen as a side 
effect of drugs used in the treatment (headache attributed to the occasional use of 
non-headache medication according to ICHD-3) (Table 6.1). Headache can be 
observed in patients at varying rates as a side effect of drugs such as ivermectin, 
azithromycin, remdesivir, posaconazole, and tocilizumab, which are used to man-
age complications and treat the infection [75].

Finally, cases of optic neuritis have been reported in some COVID-19-positive 
patients. 92.2% of optic neuritis patients have eye pain that worsens with eye move-
ment (painful optic neuritis according to ICHD-3) (Table 6.1). However, there is 
no evidence of human coronaviruses’ etiological role in acute monosymptomatic 
optic neuritis [76].

6.5 � Conclusion

Headache is one of the most common neurological complications of the COVID-19 
disease and may cause different pain phenotypes in patients in acute, subacute, and 
chronic phases. Headache, anosmia, and ageusia usually occur in the early stages of 
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the symptomatic phase of mild-moderate COVID-19. A systemic inflammatory pro-
cess, hypoxia, vascular complications, and postviral immune-mediated complica-
tions can cause headaches in COVID-19-positive patients. The features of headache 
attributed to COVID-19 headache are usually bilateral frontal and temporal local-
ization; showing sudden and gradual onset; lasting longer than 72  h; having an 
intermittent, mild, and vague type of pain; showing evening preference; being resis-
tant to analgesics; exacerbated by exercise and coughing; relieved by sleep; and 
showing high recurrence rate limited to the active phase of COVID-19. Besides this, 
SARS-CoV-2 can also trigger some primary headache subtypes such as TTH and 
migraine. In the studies, while the headaches observed in the early period of the 
COVID-19 infection were well examined, headaches secondary to complications of 
COVID-19 observed in the later period of the disease have not been adequately 
investigated. Reasons for this are the following:

	1.	 Preceding severe symptoms such as pulmonary and cardiac in patients than 
headache complaints

	2.	 Inability of patients with encephalopathy to express headache, if any
	3.	 Being the high threshold for advanced examinations such as neuroimaging and 

CSF analysis to minimize the risk of transmission, especially in the early period 
of the pandemic

Although some secondary headache subtypes can observe together with 
COVID-19 complications, the relationship between some complications of 
COVID-19 and headache is still not proven. Secondary headache disorders attrib-
uted to COVID-19 complications should be suspected in patients of the male gen-
der, older age, acute onset, progressive and severe headache, a thunderclap headache, 
epileptic seizure, impaired consciousness, focal neurological deficit, and history of 
concomitant comorbid disease. In these patients, detailed medical history, neuro-
logical examination, and neuroimaging methods should be designed for the sus-
pected diagnosis. Psychiatric complications of the disease should not be overlooked. 
Psychosocial rehabilitation should be provided by furnishing necessary consulta-
tions with appropriate individuals. In patients with severe COVID-19 infection, 
although the risk of headache secondary to COVID-19 complications is higher, it 
should be kept in mind that even mild-moderate COVID-19 disease may present 
with severe symptoms, and a complete neurological evaluation should be performed 
in all patients.
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