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Abstract.

Background: Primary headache disorders, including migraine, tension-type headache, and
cluster headache, are among the most prevalent neurological conditions. Early diagnosis remains
challenging due to overlapping clinical features. Neuropeptides are increasingly recognized as key
mediators in headache pathophysiology and potential diagnostic biomarkers. Objective: To
evaluate the clinical significance of neuropeptide levels in the early diagnosis of primary headache
disorders. Methods: A clinical observational study included patients with primary headache
disorders and a control group of healthy individuals. Serum levels of neuropeptides, including
calcitonin gene-related peptide (CGRP), substance P, and vasoactive intestinal peptide (VIP), were
measured. Clinical and laboratory findings were analyzed to assess diagnostic value and
correlations with clinical parameters. Results: Patients with primary headache disorders
demonstrated significantly elevated levels of CGRP and substance P compared to controls (p <
0.01). The highest CGRP levels were observed in migraine patients, while substance P was
elevated across all headache types. VIP levels showed moderate variation. Significant correlations
were found between CGRP levels and headache intensity (r = 0.63, p < 0.001), as well as frequency
of attacks (r = 0.58, p < 0.01). Diagnostic analysis revealed high sensitivity and specificity of
CGRP in distinguishing migraine from other headache types. Conclusion: Neuropeptides,
particularly CGRP, have significant diagnostic value in the early identification of primary headache
disorders. Their use as biomarkers may improve diagnostic accuracy and guide personalized
treatment strategies.

Introduction. Primary headache disorders are among the most common neurological
conditions worldwide and represent a major cause of disability and reduced quality of life [1].
Migraine, tension-type headache, and cluster headache are the most prevalent forms and account
for a substantial proportion of neurological consultations [2].

Despite their high prevalence, early diagnosis of primary headache disorders remains
challenging due to the variability of clinical presentation and overlap of symptoms between
different headache types [3]. Currently, diagnosis is primarily based on clinical criteria, which may
lead to underdiagnosis, misclassification, and delayed initiation of appropriate treatment [4].

In recent years, increasing attention has been focused on the role of neuropeptides in the
pathophysiology of headache disorders [5]. Neuropeptides are biologically active molecules
involved in nociception, neurogenic inflammation, and vascular regulation, all of which play key
roles in headache generation [6].

Among these, calcitonin gene-related peptide (CGRP) has been identified as a central
mediator in migraine pathogenesis [7]. CGRP is released from trigeminal nerve endings and
contributes to vasodilation, sensitization of pain pathways, and amplification of nociceptive
signaling [8]. Elevated CGRP levels have been consistently reported during migraine attacks,
suggesting its potential as a diagnostic biomarker [9].

Substance P is another important neuropeptide involved in pain transmission and
inflammatory processes [10]. It contributes to neurogenic inflammation by increasing vascular
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permeability and activating immune responses, which may play a role in both migraine and other
primary headache disorders [11].

Vasoactive intestinal peptide (VIP) is associated with autonomic regulation and vasodilation
and has been implicated particularly in cluster headache and other trigeminal autonomic
cephalalgias [12]. Changes in VIP levels may reflect alterations in autonomic nervous system
activity during headache episodes [13].

The involvement of multiple neuropeptides suggests that primary headache disorders are
complex neurovascular conditions involving interactions between neuronal, vascular, and
inflammatory mechanisms [14]. These processes may differ between headache types, providing a
potential basis for differential diagnosis.

Several studies have demonstrated that neuropeptide levels may vary not only between
different headache disorders but also between attack and interictal periods [15]. This variability
highlights their potential role not only in diagnosis but also in monitoring disease activity and
treatment response.

However, despite growing evidence, the clinical significance of neuropeptides in early
diagnosis of primary headache disorders remains insufficiently studied [16]. There is a lack of
standardized approaches for incorporating neuropeptide measurements into clinical practice.

Moreover, the relationship between neuropeptide levels and clinical characteristics such as
headache intensity, frequency, and duration requires further investigation [17]. Understanding these
associations may improve the ability to predict disease severity and progression.

The identification of reliable biomarkers for primary headache disorders is of great clinical
importance, as it may enhance diagnostic accuracy, reduce diagnostic delays, and enable more
targeted therapeutic strategies [18].

Therefore, evaluating the clinical significance of neuropeptide levels in patients with primary
headache disorders may provide valuable insights into disease mechanisms and contribute to the
development of objective diagnostic tools [19].

Aim of the study: To evaluate the clinical significance of neuropeptide levels in the early
diagnosis of primary headache disorders.

Materials and Methods

Study design. A prospective observational study was conducted.

Participants:

A total of n = 120 participants were included:

-migraine — n = 40

-tension-type headache — n =40

-cluster headache — n = 20

-control group — n =20

Inclusion criteria

-diagnosis of primary headache disorder

-age 18—65 years

-informed consent

Exclusion criteria

-secondary headache disorders

-chronic systemic diseases

-recent use of neuroactive medications

Clinical assessment. Patients underwent:

-detailed neurological examination
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-assessment of headache intensity (VAS scale)

-evaluation of attack frequency

Laboratory analysis. Blood samples were collected and analyzed for:

-CGRP

-Substance P

-VIP

Levels were measured using enzyme-linked immunosorbent assay (ELISA).

Statistical analysis

-Mean £ SD calculated

-Group comparisons using ANOVA

-Correlation analysis (Pearson)

-Diagnostic accuracy assessed using ROC analysis

Significance level: p<0.05

Results

1. Neuropeptide levels:

CGREP levels were significantly higher in migraine patients (p < 0.001), with mean values:

-migraine: 85.3 £ 12.4 pg/mL,

-TTH: 54.2 + 10.1 pg/mL,

-cluster: 72.6 = 11.8 pg/mL,

-control: 38.5 + 8.7 pg/mL.

Substance P levels were elevated in all headache groups (p < 0.01).

VIP levels showed moderate increases without strong statistical significance.

2. Correlation analysis:

-CGRP < headache intensity: r = 0.63, p < 0.001,

-CGRP « attack frequency: r = 0.58, p <0.01,

-Substance P < pain duration: r = 0.49, p <0.01.

3. Diagnostic value:

ROC analysis showed:

-CGRP sensitivity: 88%,

-specificity: 82%.

CGRP demonstrated the highest diagnostic accuracy for migraine.

Discussion. The present study confirms the important role of neuropeptides in the
pathophysiology and diagnosis of primary headache disorders. CGRP showed the strongest
association with migraine, supporting its role as a key biomarker. Elevated levels of substance P
across all groups indicate its involvement in general pain mechanisms. The correlation between
neuropeptide levels and clinical parameters highlights their potential for assessing disease severity.
These findings suggest that neuropeptide profiling may improve early diagnosis and differentiation
of headache disorders. Limitations include sample size and variability of measurements.

Conclusion. Neuropeptides, particularly CGRP, are valuable biomarkers for early diagnosis of
primary headache disorders. Their clinical use may enhance diagnostic accuracy and support
personalized treatment approaches.
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