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ABSTRACT

Objective: Migraine is a common primary headache disorder that negatively affects quality of life. Its etiology
is not fully understood, but inflammation and hypercoagulation are involved in its pathogenesis. Several recent
studies have identified the fibrinogen-to-albumin ratio (FAR) as an important biomarker of inflammation and
procoagulant states. This study aimed to determine the value of FAR in the diagnosis of migraine attacks.

Methods: This study included 50 patients diagnosed with migraine attacks and a control group of 50 healthy
individuals. Demographic data of both groups were recorded. Clinical features such as disease duration, attack
frequency, attack type (with or without aura), and accompanying symptoms were recorded in migraine patients.
Migraine attack severity was determined using the Visual Analog Scale (VAS). Blood fibrinogen, albumin,
and FAR values were analyzed in the migraine group during the attack and compared with the control group.

Results: The mean age of the migraine group was 36.26 + 9.87 years (41 female), and that of the control group was
35.22 + 11.11 years (28 female). No significant difference was found in fibrinogen (p=0.098) or albumin (p=0.492)
values in migraine patients. No significant difference was found in FAR (p=0.161). No significant relationship
was found between FAR and disease duration (p=0.984) or attack frequency (p=0.978). In the receiver operating
characteristic (ROC) analysis, FAR was not a significant predictor of migraine attack diagnosis (AUC=0.435, p=0.263).

Conclusion: In this cohort, FAR was not a useful biomarker for diagnosing migraine attacks. However, given the limited

sample size, larger studies are needed before its diagnostic value can be definitively excluded.
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INTRODUCTION

Migraine is a primary headache disorder seen in
approximately 15% of the population and causes
significant disability (1,2). Migraine attacks last
4-72 hours and consist of clinical phases termed the
prodromal period, aura, intense headache period, and
postdromal period (3,4). These phases indicate that
migraine involves a wide network encompassing
cortical, subcortical, and brainstem areas of the brain
(5). The pathophysiology of migraine is not yet fully
understood. Peripheral or central activation of the
trigeminovascular system is responsible for attacks, and
a cortical spreading depression wave is responsible for
auras (6,7). Trigeminovascular system activation causes
vasodilation and inflammation in the meningeal vessels,
resulting in headache (8-10). Another important
mechanism in migraine attacks is the cortical spreading
depression wave that occurs in association with

17

hypercoagulation. Platelet aggregation during cortical
spreading depression leads to microemboli in cerebral
vessels, contributing to the formation of migraine auras
(11). Fibrinogen is a protein synthesized in the liver
whose main function is to promote coagulation; it is
converted into fibrin during coagulation (12). Fibrinogen
is a serum protein that promotes atherosclerosis and
increases blood viscosity, both by itself and through its
breakdown products (13)

Albumin, unlike fibrinogen, is a serum protein that limits
hypercoagulation by increasing fibrinolysis, and it is a
negative acute-phase reactant in inflammatory conditions
(14,15). Studies have shown that FAR increases in many
diseases with hypercoagulation or inflammation in
their pathophysiology, such as cerebrovascular disease,
coronary artery disease, pulmonary embolism, and
multiple sclerosis (16—19). The aim of this study was
to compare fibrinogen, albumin, and Fibrinogen-to-
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Albumin Ratio (FAR) between patients with and without
migraine attacks and to evaluate FAR in the diagnosis of
migraine attacks.

METHODS

Study design and setting

This retrospective study was conducted at the Neurology
Clinic of Gaziantep City Hospital,October 2023 and
November 2024. Fifty patients with migraine attacks
diagnosed according to the International Classification
of Headache Disorders, 3rd edition (ICHD-3) criteria,
and a control group of 50 individuals were included
in this study. Demographic data, clinical features,
and laboratory values of the patients and the control
group were retrieved from our hospital’s database and
evaluated by neurology specialists. Migraine disease
duration, attack frequency in the last three months, attack
type (with or without aura), accompanying symptoms
(nausea, photophobia, phonophobia, allodynia,
dizziness, osmophobia, neck pain), and attack severity
were recorded in the migraine group.

Eligibility criteria

Volunteer patients over 18 years of age who presented
to the neurology outpatient clinic with a migraine
attack according to the ICHD-3 diagnostic criteria
were included in the study. Patients with a diagnosis
of migraine accompanied by cardiovascular disease,
diabetes mellitus, renal failure, acute infection,
psychiatric disorders, pregnancy, hypertension, or
malignancy were excluded from the study.

Measurements

Migraine attack severity was determined using the
Visual Analog Scale (VAS), on which 10 points
indicates the worst pain and 0 indicates no pain. Blood
albumin, fibrinogen, and FAR values of the patients and
control group were recorded. Fibrinogen, albumin, and
FAR values were compared between migraine patients
and healthy controls, as well as between migraine
subgroups defined by accompanying symptoms and
clinical features.

STATISTICAL ANALYSIS

Data were analyzed with the R program. Conformity
of the data to a normal distribution was examined with
the Shapiro-Wilk and Kolmogorov-Smirnov tests. The
Mann-Whitney U test was used to analyze data that
did not conform to a normal distribution in two-group
comparisons, and the independent-samples t-test was
used for data that conformed to a normal distribution.
Cut-off values were determined by ROC analysis to
distinguish the groups. Quantitative data are presented
as mean * standard deviation and median (minimum-—
maximum). A p value less than 0.05 was considered
statistically significant.

RESULTS

A Study Population and Demographics

The study comprised 50 migraine patients and 50
controls. In the migraine group, 41 patients were female
and 9 were male, with a mean age of 36.26 & 9.87 years.

18

Fibrinogen-to-Albumin Ratio in Migraine Attacks

The control group comprised 28 women and 22 men,
with a mean age of 35.22 = 11.11 years. The mean
disease duration in the migraine group was 7.45 = 5.91
years, and the mean attack frequency in the last three
months was 4.92 + 3.36 per month. The mean headache
severity was 8.5 = 1.33 on the VAS. Fourteen patients
had migraine with aura; of these, 13 had visual aura and
1 had sensory aura. In the migraine group, headache was
accompanied by nausea in 84%, photophobia in 98%,
phonophobia in 92%, allodynia in 66%, osmophobia
in 70%, vertigo in 56%, and neck pain in 78%, and
headache severity increased with movement in 96%.

Table 1. Demographic and clinical characteristics of the
migraine group

Mean + SD Median
Age 36.26 £ 9.87 35 (18-64)
Disease duration 745+59] 7 (0.5-25)
(years)
Attack frequency (per 4.92 336 4(1-20)
month)
VAS score 8.5+1.33 8 (5-10)
Clinical Events, n

Gender

Female 41 82

Male 9 18
Aura

Yes 14 28

No 36 72
Visual aura

Yes 13 26

No 37 74
Sensory aura

Yes 1 2

No 49 98
Nausea

Yes 42 84

No 8 16
Photophobia

Yes 49 98

No 1 2
Phonophobia

Yes 46 92

No 4 8
Allodynia

Yes 33 66

No 17 34
Osmophobia

Yes 35 70

No 15 30
Neck pain

Yes 39 78

No 11 22
Vertigo

Yes 28 56

No 22 44
Increased with
movement

Yes 48 96

No 2 4
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Table 2. Demographic characteristics of the control

group
Mean £ SD | Median (min—max)
Age 3522+ 11.11 34 (21-78)
Gender, n
Female 28 56
Male 22 44

The demographic characteristics of the two groups and
the clinical characteristics of the migraine group are
shown in Table 1 and Table 2.

Fibrinogen and Albumin

The mean serum fibrinogen level was 333.17 £ 69.99
mg/dL in the control group and 306.94 + 85.72 mg/dL in
the migraine group; no statistically significant difference
was found between the two groups (p=0.098). The mean
serum albumin level was 4.42 £ 0.36 g/dL in the control
group and 4.47 + 0.33 g/dL in the migraine group, with
no statistically significant difference (p=0.492). The
mean FAR was 75.91 £+ 18.52 in the control group and
70.34 £20.72 in the migraine group, with no statistically
significant difference (p=0.161). No significant
relationship was found between disease duration and
fibrinogen (p=0.949), albumin (p=0.348), or FAR
(p=0.984), or between attack frequency and fibrinogen
(p=0.806), albumin (p=0.266), or FAR (p=0.978)
(Table 3). Among accompanying symptoms, FAR was
significantly higher in the subgroup with vertigo than in
other patients (p=0.039) (Table 4). In the ROC analysis,
FAR was not a significant predictor of migraine attacks
(AUC=0.435, p=0.263) (Figure 1).

DISCUSSION

To our knowledge, this is the first study to evaluate
FAR in patients with migraine attacks. Migraine
attacks are among the conditions that reduce a person’s
functionality, so early diagnosis and treatment are
important (20). Migraine is diagnosed in clinical practice
by an experienced neurologist through evaluation of
the patient’s history and clinical presentation. Patients
are diagnosed according to the ICHD-3 criteria, and
investigations such as computed tomography, magnetic
resonance imaging, and electroencephalography (EEG)
are used to exclude differential diagnoses (21,22).

There is as yet no parameter that can identify a migraine
attack. Fibrinogen is a liver-derived protein that
stimulates endothelium-derived growth factors, causing
deterioration of endothelial cell structure, inflammation,
and atherosclerosis in the vessels (23). It also increases
platelet aggregation, leading to thrombus formation
(24). Endothelial dysfunction and hypercoagulation are
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Figure 1. Fibrinogen-to-albumin ratio in receiver
operating characteristic analysis in the migraine group.

associated with migraine pathophysiology, and cerebral
ischemia may even occur during some migraine attacks
owing to this prothrombotic state (25-27). Serum
fibrinogen levels increase in systemic inflammatory and
prothrombotic conditions (28).

There are a limited number of studies on fibrinogen
levels in migraine. In a study by Tietjen et al., 283
migraine patients and 134 controls were compared, and
fibrinogen levels were higher in migraineurs (29). In a
large study by Kurth et al. of 39,876 individuals, the
relationship between migraine and cardiovascular risk
biomarkers was examined, and lower fibrinogen levels
were shown in patients with migraine (30). In another
large-scale study by Guo et al., 59,674 migraine patients
and 316,078 controls were compared, and fibrinogen
levels were low in patients with migraine with aura (31).
These studies suggest that fibrinogen levels may vary in
migraine patients. In our study, no significant difference
in fibrinogen levels was found in migraine attack patients
compared with the control group.

Albumin is a serum protein that decreases in the blood
during inflammation (32). Yazar et al. examined serum
albumin levels in migraine patients and controls and
found lower albumin levels in the migraine group (33).
Jacobsen et al. investigated urinary albumin excretion in
migraine patients and found no significant increase (34).
Similarly, Giilsen et al. found no significant difference in
serum albumin levels in the migraine group (35). In line
with these reports, we found no significant difference
in serum albumin levels between migraine patients
and controls. This may be because albumin is a protein
whose consumption increases in inflammation but which
has a long circulating half-life (36).

FAR is a novel and important biomarker in many
diseases with hypercoagulation or inflammation in

Table 3. Fibrinogen, albumin, and FAR values of the study groups
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Migraine group | Control group Total Test stat. p
Fibrinogen (mg/dL) 306.94 =85.72 | 333.17+69.99 | 320.19 & 78.88 —1.670 [0.098
Albumin (g/dL) 4.47 +0.33 442 +£0.36 4.45+0.34 0.690 0.492
Fibrinogen-to-Albumin Ratio (FAR) | 70.34 +£20.72 75.91 £18.52 73.15+£19.74 -1.412 [0.161
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Table 4. FAR values according to clinical characteristics in the migraine group

Mean + SD Median (min—max) [ Test stat. p

Aura —1.164
No 68.17 +£21.61 62.7 (32.4-103.4)
Yes 75.76 + 17.86 76.75 (47.8-106)

Visual aura —1.375
No 67.91 +21.36 62.15(32.4-103.4)
Yes 77.05+17.91 78 (47.8-106)

Nausea —1.777
No 58.69 + 18.32 59.15 (34.4-86.5)
Yes 72.61 +20.59 75.4 (32.4-106)

Photophobia —0.231
No 68.03 + 12.54 63.25 (59.1-86.5)
Yes 70.54 +21.38 74.5 (32.4-106)

Allodynia 258.500
No 69.54 +23.1 65.35 (32.4-106)
Yes 70.72 + 19.83 75.5 (34.4-100)

Osmophobia —0.681
No 67.29 +22.78 69.1 (34.4-106)
Yes 71.68 + 19.96 73.95(32.4-103.4)

Neck pain —1.627
No 61.54 + 18.98 59.1 (35.8-103.4)
Yes 72.88 +20.73 76.75 (32.4-106)

Vertigo 191.500 0.039
No 63.38 £ 18.5 62.7 (32.4-94.3)
Yes 75.55+21.07 79.1 (42.7-106)

Increased with movement 58.000
No 77.5+297 77.5 (75.4-79.6)
Yes 70.03 +£21.11 69.1 (32.4-106)

their pathogenesis. FAR has been found to be elevated
in conditions such as pulmonary embolism, ischemic
cerebrovascular disease, and multiple sclerosis, and has
been evaluated as a predictor for diagnosis (17-19). To
our knowledge, there is no prior study of FAR in migraine
patients. In our study, no significant difference in FAR
was found between migraine patients and controls. An
area under the curve (AUC) of 0.435, being below 0.5,
indicates that FAR discriminated migraine attacks from
controls no better than (numerically slightly worse than)
hance, further supporting the absence of diagnostic
utility in this cohort. Some studies have shown that
vestibular dysfunction is associated with prothrombotic
states, and blood fibrinogen levels have been found to
be higher in patients with acute peripheral vertigo (37—
39). Although there is no study of FAR in vertiginous
diseases, the significantly higher FAR value in the
subgroup with vertigo accompanying headache in our
study is consistent with these reports.

Several limitations should be considered when
interpreting these findings. First, the sample size (50
patients and 50 controls) provides limited statistical
power to detect small differences in FAR, particularly
given the known biological variability of fibrinogen
and albumin; the negative findings may therefore
partly reflect limited power, and larger studies are

20

required before FAR can be excluded as a biomarker.
Second, blood samples were obtained during the attack,
but the precise timing relative to attack onset was
not recorded; because inflammatory and coagulation
markers may vary across attack phases, this represents
a potential confounder. Third, FAR was measured only
during attacks and compared with healthy controls,
without an interictal migraine group, so it cannot be
determined whether FAR changes are attack-dependent
or reflect chronic disease characteristics. Fourth, the
migraine group was clinically heterogeneous with
respect to aura status, attack frequency, and severity,
and the small subgroup sizes limit interpretation of the
subgroup analyses; the higher FAR observed in the
vertigo subgroup, in particular, should be regarded as
exploratory and hypothesis-generating.

CONCLUSION

In this cohort, FAR did not provide diagnostic value for
migraine attacks. However, given the limited sample size
and single time-point sampling during attacks, larger
and appropriately timed studies are needed before the
diagnostic utility of FAR in migraine can be definitively
excluded.
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