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Background and objectives: Post-acute COVID-19 syndrome or “long COVID” affects patients even after the recovery from Covid infection in various ways. Persistent headache or New Daily Persistent Headache (NDPH) is one of such symptoms. In this review, we will discuss about the case-reports of post covid-19 headache- NDPH phenotype both after and in the course of COVID-19 infection.



Methods: Case reports/studies talked about patients having NDPH around the disease either immediately or late post COVID were included. Data was taken from the source and synthesised on a qualitative basis.



Results: Literature search showed 3,538 articles, out of which 12 were screened as per the eligibility criteria and finally, 4 case reports on NDPH and Covid-19 were chosen for analysis from the database and by human search. All case reports justify the criteria for acceptability in quality for this systematic review.



Conclusion: NDPH in and around Covid 19 infection is something that is currently an ingenious debated topic in the scientific community. More case studies should be written and published on the same subject so that a large systematic review could be conducted.



Trial Registration Information: The review is registered in Prospero with no. Identifier (CRD42022354912).



Systematic Review Registration: https://www.crd.york.ac.uk/, PROSPERO (CRD42022354912).
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1 Introduction

COVID-19 is a viral infection in which headache is known to be an early symptom (1). The majority of individuals with a COVID-19-related headache describe it as diffuse, pressing, and of moderate to severe intensity. Individuals who had a history of COVID-19-related headache bouts were more likely to have comorbid conditions, main headache disorders, or dehydration (2) in a sizable portion of people, ranging from 14%–60% (3, 4).

NDPH is characterized by an abrupt or acute onset of headache followed by a daily, unremitting, and continuous course for more than 3 months (5, 6). Patients knowing the exact time of onset is a requirement for the diagnosis of NDPH onset, according to ICHD-3 (6). Twenty to eighty percent of patients can recall the day on which their headaches first appeared, and almost eighty percent can pinpoint the precise month. Between 0.03% and 0.1% of the population as a whole has NDPH (7, 8). Between 2.24% and 11% of people with chronic daily headaches have NDPH (9, 10). In youth who experience chronic daily headaches, it may reach 36% (11). NDPH is a diverse set of diseases with various pathophysiology. The appearance of NDPH may vary by nation or location for biological or cultural reasons. The same patient may be included or excluded from the diagnosis depending on which criteria were used in the research due to the shifting diagnostic criteria for NDPH (12). Although NDPH affects people of various ages, the majority of case studies featured individuals with a mean age between the twenties and the forties. Although both male and female participants are almost equally affected, past findings claimed that NDPH was more common in women. Bilateral headaches are the most frequent type; however, unilateral headaches, unilateral and bilateral headaches (on separate days), and side-shifting headaches are also unusual.

The initial recommendation for the therapy of a primary headache in adults is to rule out secondary headaches (14). Patients experience these long-term headaches because there are currently no formal standards for their treatment once it is proven that they are linked to long-term COVID (post-COVID pain syndrome). The purpose of this review is to highlight and discuss the condition of NDPH associated with COVID-19 disease through case reports. A systematic review of case reports of patients with NDPH and COVID infection will help in identifying the unusual presentations of the condition to expand the knowledge of healthcare professionals and improve patient care. It will also help in identifying patterns and similarities among cases, potential safety concerns, and early detection, investigation, and treatment strategies related to the disease.



2 Materials and methods


2.1 Eligibility criteria

A systematic review was conducted and registered in PROSPERO (Prospero registration: CRD42022354912). Post COVID-19 NDPH- phenotype related case reports were searched and identified. Studies with any kind of intervention, comparison, and outcome were not selected as the aim was to study only the case reports describing patients of Covid with NDPH.



2.2 Data sources and search criteria

This review followed the patient, intervention, comparison and outcome (PICO) framework (Table 1) and the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines (15). Six data sources have been searched (on December 15th, 2022): Scopus, Web of Science, MEDLINE, Embase, MedRxiv, and Science-direct. The search terms were: “Coronavirus disease”, “Covid-19”, “Covid”, “Corona”, “SARS-Covid”, “SARS-Cov-2”, “Headache”, “New Daily Persistent Headache”, “NDPH”, “Chronic Headache”, “Case study”, “Case-report”. No restrictions were kept for the search in terms of duration. English was the language of preference. Analysing the references from pertinent papers enabled the search for more studies. A search was carried out by researchers NRD and VG.


TABLE 1 Extracted data from the original case reports along with PICO characteristics.
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2.3 Data extraction and study selection

Titles, abstracts, and full texts were analyzed by the two reviewers independently. Both reviewers mutually accepted the selection process without any kind of conflict. Both authors extracted, gathered, and compiled the data with one final report. Extracted details included the year of publication, NDPH total duration, diagnostic tests, pain severity, treatment, and conclusions (Table 1). Only case reports of patients infected with Covid-19 and persistent headaches for some duration characteristic of NDPH according to ICHD-3, even after becoming negative were included.



2.4 Synthesis of results

It ensures that the studies being pooled together address similar patient populations, interventions, comparisons, and outcomes. PICO characteristics, including different age groups (adults aged 26–47 years, middle-aged adults aged 48–64 years, and older adults aged 65 years or over), different treatment interventions, comparison (N/A) and outcomes like diagnosis. The information that was retrieved in this review was qualitatively synthesized. We did not perform a quantitative synthesis (e.g., meta-analysis) due to fewer case studies or reports and due to heterogeneity in multiple factors of the studies included.



2.5 Ethics

This analysis of published case reports is methodical. Neither the original reports nor this work contained any information about the patient's personal lives. Ethics committee permission was not required.



2.6 Risk of bias assessment

For the assessment of the risk of bias, a JBI critical appraisal checklist developed by Moola et al. (20), was used. The case report was considered as good quality and included in this systematic review if it satisfied 5 appraisal items out of 8. Two independent reviewers (DJ and NRD) conducted the risk of bias assessment without any disagreement.




3 Results


3.1 Selection process

A total of 4 case reports from all the databases were found (Figure 1). Out of the total of 3,538 studies, only 12 were evaluated based on title and abstract. Lastly, eight full-text articles were excluded according to eligibility criteria, and four studies were included in the analysis, consisting of seven cases in total. The PRISMA flow diagram for the review is shown in Figure 1.


[image: Figure 1]
FIGURE 1
PRISMA flow diagram for selecting the studies in systematic review.




3.2 Evaluation of risk of bias

The JBI critical appraisal checklist for case reports was used for evaluating the risk of bias among the included studies (Table 2). Assessment criteria are described in the first row of the same table. The maximum number of cases in the case reports were described clearly demographically, chronologically, and concerning clinical features, symptoms, investigations, treatment, and results. All case reports justify the criteria for acceptability in quality for this systematic review. Only one study (18) did not describe the diagnostic tests and the important takeaways.


TABLE 2 Risk of bias assessment criteria for included studies (JBI critical appraisal checklist).
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Cases of NDPH in COVID: Table 1 described the characteristics, symptoms, treatment, investigations, and results of the patients with NDPH and Covid-19. Of the seven cases (16–19), six were female only one was male. The pediatric cases were 10, 15, 16 years of age. All the adult cases were in their 40s. Cases were from Italy (n = 2), US (n = 3), Brazil (n = 1), and Turkey (n = 1). RT-PCR was used to diagnose COVID-19.

Patients had no past medical history. All had high scoring (>7) on the VAS scale except for 3 cases whose score was not reported. Cases described in the study (18), did not undergo any diagnostic imaging/blood investigations or the authors did not report them. NSAIDS and steroids were the treatment of choice in most cases. Most of the patients showed complete or partial improvement except two very young patients in the study.




4 Discussion

This systematic review was conducted on case reports of patients who were infected with COVID and NDPH (ICHD-III) either at the same time or near the infection. Out of the total 12 studies screened, only 4 case reports with 8 patients were selected and analyzed. Two had pre-existing headache disorders but not NDPH. One had a post-traumatic headache. Patients who responded to treatment for NDPH did not present with any special circumstances. COVID-19 is associated with regular headaches that frequently have a pattern similar to tension-type headaches or migraine phenotypes. COVID-19 could cause NDPH that is chronic, daily persistent, with a clear remembrance of the date of onset and doesn't respond to analgesics. Although the possibility of headaches lasting even after the acute stages of the COVID infection is reported, nothing is known regarding the frequency of these headache bouts and their effects. Infections with viruses may serve as a catalyst for the onset of new, daily chronic headaches (NDPH) (21).

Patients who have NDPH following a viral infection like Covid might have a different underlying etiology than those who experience NDPH following other viral infections. Only one case report on NDPH in other viral infection (Epstein Barr Virus) has been reported long time earlier (22). Her headache was not throbbing in nature and was of different nature than the headache related to Covid as seen in cases from this review. There is insufficient data to support the efficacy of any medical, surgical, or non-medical procedure that would be deemed “universally effective” for NDPH patients. By far, this is the only systematic review describing the patients with NDPH as the aftereffects of the COVID-19 viral infection.

There are other narrative reviews on NDPH but no systematic reviews of NDPH and COVID (13, 23–26). NDPH, in itself, is a rare disease, and the post-covid-NDPH phenotype is untouched. A recent review by Cheema et al. also conducted a systematic review of the main NDPH epidemiology, precipitants, phenotype, comorbidities, pathogenesis, therapy, and prognosis (12). An Italian multicentric case series to describe the characteristics of patients with NDPH following COVID infection has been recently conducted. Following COVID-19, new-onset headaches are a diverse disorder with a murky pathophysiology. With a wide range of symptoms (the New Daily Persistent Headache being the most prevalent one) and a varied response to therapy, this form of headache can become chronic and severe (27).

One patient (16) who had anosmia and facial pain along with a persistent headache could have the possibility of injury to the olfactory pathway as the SARS-CoV-2 most likely enters the central nervous system through the olfactory route (6). Viral meningitis could not be ruled out in this patient because the patient denied undergoing a spinal tap. However, the meningeal signs were absent, and this was not in favor of this possibility. This patient had a previous history of headaches, so this persistent headache may be a worsening of her previous headache. Stress is a recognized migraine trigger, and it may have made things worse. Primary headaches might often get worse from viral illnesses (28).

 NDPH was referred to as a post-infectious process (29). When SARS-CoV-2 is involved, cytokine syndrome results as a result of inflammation, which can be linked to the start of NDPH. Regarding this, a study indicated that although patients’ cerebrospinal fluid levels of tumor necrosis factor alpha were elevated, their plasma levels were normal (30). The presence of a specific pathogenic inflammatory response that can be at least partially distinguished from systemic inflammation is thought to be indicated by this. According to ICDH-3 diagnostic criteria, two individuals with NDPH were described in a different case report (17). Both patients responded well to steroid therapy, which indicates undergoing CNS inflammation as NDPH develops even if systemic inflammation is absent.

Another study (18) described only children under the age of 18. Children are less likely than adults to experience serious effects of COVID-19, even though infection and sickness are widespread among adults. The sickness primarily manifests in children as fever and cough. Fatigue, myalgia, rhinorrhoea, anosmia, and headache are other frequent complaints (31). Studies indicate that symptoms including fever and cough, which affect 10%–20% of pediatric COVID-19 cases, are more likely to be experienced by children and adolescents than headaches (32). These patients may have experienced prolonged COVID symptoms or more widespread headaches brought on by infections, but these fit the diagnosis of NDPH as defined by the International Classification of Headache Disorders. They are therefore likely cases of the NDPH phenotype, particularly when taken into account, reflecting the research demonstrated that there is a connection between any viral disease and NDPH. These cases underscore how important it is to comprehend how COVID-19 infection in children affects their neurological development.

Esra Ozkan et al. (19) presented a case of a 44-year-old woman with a severe post-COVID headache who immediately and successfully responded to CGRP mAb treatment. They gave the diagnosis of status migrainous associated with fatigue, insomnia, and memory impairments. Trigeminovascular system activation may be the cause of migraine-like symptoms in patients with no prior history of the condition, such as photophobia, phonophobia, and response to triptans (33). Instead of systemic consequences, the virus's direct infiltration was most likely what started this activation. The presence of SARS-CoV-2 proteins in the trigeminal nerve and ganglion provides evidence in favor of this theory (34). There is receptor activity modifying protein 1 (RAMP1) and protein mimics of spike protein with CGRP receptor (35). Due to the antibodies' similarity to CGRP and its receptors, this mimicry may create a long-lasting reaction in the body, which would explain the post-COVID headaches. A number of pathologic processes which causes headache, such as the dilatation of cerebral and dural blood vessels, the release of inflammatory mediators from mast cells, and the transmission of nociceptive information from intracranial blood vessels to the nervous system, are hypothesized to be influenced by CGRP. Additionally, this may explain why COVID-19 especially experiences a chronic headache as opposed to other viral systemic infections and the increased frequency of headaches. At least in some post-COVID persistent headache syndromes, a sudden cessation of the patient's chronic, severe headache after treatment with CGRP mAb may indicate activation of this pathway, providing circumstantial evidence for this pathophysiological mechanism.

Another viral infection, like the Epstein-Barr virus, has been linked to the symptoms of the NDPH, which has also been documented (30). However, more research and information are required to confirm this alleged resemblance between NDPH and long-term COVID headaches.



5 Conclusion

NDPH is one of the emerging relevant neurological sequelae of COVID-19 disease. Although the pathophysiological mechanism of NDPH is largely unknown, although a headache does not indicate how COVID-19 will progress, it must always be considered as a potential chronic side effect of the infection. This review has been conducted to analyze and discuss the case reports on the genesis of NDPH post-COVID-19 infection or at the time of infection. This is one of the most disturbing neurological entities occurring along with COVID, as patients described the high-level severity of the pain-causing poor quality of life. More case studies should be written and published on the same subject so that a large systematic review could be conducted. Only case reports were included in this review, as NDPH is a rare condition and epidemiological studies and systematic reviews on it are limited (36). Selection bias, heterogeneity in terms of clinical presentation, patient characteristics, treatment approaches, and outcome reported, limited generalizability, reporting bias, and publication bias are the general limitations of systematic reviews of case reports.
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IV methylprednisolone
1 mg/day and
prednisolone 25 mg
daily orally- 7 days

For asthenia and
hypoesthesia,

09 mg/kg IV
alteplase.

For headaches:
NSAIDS

Combination of
ibupfofen, caffeine,
aspirin and
acetaminophen
along with lifestyle
modifications like
adequate slecp and
hydration, limit
caffeine and
screen time.

Verapamil,
physiotherapy,
acupuncture and
‘massage therapy
with no
improvement
followed by a
Prednisolone
course.

Coenzyme, Q10,
riboflavin,
magnesium,
petasin, isopetasin
and bunterbur,
lifestyle
modifications.

Methylprednisolone,
acetazolamide,
subcutaneous
Galcanezumab,
Calcitonin Gene-
Related Peptide
receptor monoclonal
antibody (CGRP
mAB)

Comparison

N/A

N/A

NIA

N/A

N/A

N/A

NIA

Results

Headache
improved in
intensity,
frequency and
duration over the
80 days

Good improvement in
10 days with no side
effects.

Partial
improvement

VAS: 4/10

VAS: 7/10

No improvement

No improvement

Improved at 5-
month follow-up
call but reported
intermittent
tension-type
headaches at 14
months follow-up

Improvement in both

intensity and frequency
within 2 days of CGRP
mAB,

Outcome

A probable
diagnosis of
NDPH was made

Diagnosis of NDPH
was made.

Diagnosis of TIA
and probable
NDPH was made

A probable diagnosis of NDPH was made for all patients.

A severe persistent,
long lasting post-Covid
headache case
successfully treated
‘with CGRP mAB

RT-PCR, Reverse Transcription- Polymerase Chain Reaction; SARS-CoV-19, Severe Acute Respiratory Syndrome-covid-19; VAS, Visual Analog Scale; CT, Computed
Tomography: MRA, Magnetic Resonance Angiography: MRV, Magnetic Resonance Venogtaphy: WEC, White Blood Gouni; CR. C-Resctive Protern ESR. Enyhrocyt
DS,
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et lihante Misc: MEL Fanete nicrmies iasing: BET. Rerel Birchsn Tast

drugs; NDPH, New Daily Persistent Headache; TIA,





OPS/images/fpain-05-1376506-g001.jpg
identification of studies. through other sources
(n=3535) (n=3)

Studies after duplicates removed
(n=35:

38)

Studies screened
(n:

-12)

Studies excluded based on title and
abstract

(n=3526)

full-text studies excluded:

Studles retrieved for 8 full-te cl
Systematic, narrative reviews (n=4)

tailed analysis
(n=4)

The original study (n=3)

Studies included qualitative
analysis
(n=4)

Additional records identified
through other sources
(n=0)

Studies included
quantitative analysis

(n=0)






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Post-COVID-19 headache- NDPH phenotype: a systematic review of case reports

		1 Introduction



		2 Materials and methods



		2.1 Eligibility criteria



		2.2 Data sources and search criteria



		2.3 Data extraction and study selection



		2.4 Synthesis of results



		2.5 Ethics



		2.6 Risk of bias assessment











		3 Results



		3.1 Selection process



		3.2 Evaluation of risk of bias











		4 Discussion



		5 Conclusion



		Data availability statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
' frontiers ‘ Frontiers in Pain Research

Post-COVID-19 headache- NDPH
phenotype: a systematic review
of case reports





OPS/images/fpain-05-1376506-t002.jpg
Study ID

Pedro Augusto
Sampaio Rocha
Filho and Lara
Voss, 2020

1. Were the
patient's
demographic
characteristics
clearly described?

2. Was the
patient’s history
clearly
described and
presented as a
timeline?

3. Was the current
clinical condition
of the patient on
presentation
clearly described?

4. Were
diagnostic tests
or assessment
methods and the
results clearly
described?

5. Was the
intervention(s)
or treatment
procedure(s)
clearly
described?

7. Were adverse
events (harms) or
unanticipated
events identified
and described?

6. Was the post-
intervention
clinical condition
clearly
described?

8. Does the
case report
provide
takeaway
lessons?

Overall
appraisal:
Include
Exclude Seek
further info

Include

Fedelo Dino
etal, 2021

Include

Adrienne
C. Simmons
etal, 2022

Include

Esra Ozkan et al,
2022

Include









OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
2 frontiers | Frontiers in Pain Research





