
El‑Sonbaty et al. 
Egypt J Neurol Psychiatry Neurosurg          (2021) 57:152  
https://doi.org/10.1186/s41983‑021‑00406‑0

RESEARCH

Migraine in patients with rheumatoid 
arthritis and its relation to disease activity
Hassan Abd‑Elaty El‑Sonbaty1, Carmen Ali Zarad2, Mohamed Rezk Mohamed3 and Ali Ahmed Abou Elmaaty1* 

Abstract 

Background: The comorbidity between rheumatoid arthritis (RA) and migraine is complex and not completely 
understood.

Objective: This study aimed to evaluate migraine frequency in patients with RA and its relation to disease activity.

Methods: A cross‑sectional study was carried out on 210 consecutive RA Egyptian patients fulfilling the 2010 EULAR/
ACR criteria (joint distribution, serology, symptom duration and acute phase reaction).

Results: Prevalence of migraine in RA was 28.2%. Disease activity, fibromyalgia and functional losses were signifi‑
cantly higher in migraine group with RA versus non‑migraine group (P < 0.001). Disease Activity Score (DAS‑28) was 
independently significant predictor as increasing DAS‑28 score was associated with an increased likelihood of exhibit‑
ing migraine (5.5‑times higher odds per one‑unit increase in DAS‑28 score). Prevalence of brain MRI white matter 
hyper‑intensities (WMHs) in RA with migraine was 54.8%. WMHs were significantly higher in migraine patients with 
aura than migraine patients without aura, especially in older patients, longer migraine duration, longer rheumatoid 
duration and elevated ESR (p < 0.047, p < 0.034, P < 0.004, P < 0.015 and P < 0.22, respectively).

Conclusions: Migraine is highly frequent in RA patients, especially migraine with aura. The presence of rheumatoid 
activity, fibromyalgia and secondary Sjogren’s syndrome, elevated ESR and CRP are associated with functional losses 
in RA patients with migraine, especially migraine with aura. MR imaging of brain is a mandatory tool for detection of 
white matter hyper‑intensities in RA patients with migraine, especially migraine with aura.
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Background
Migraine is the second most common disabling neuro-
logical disorder that commonly affects one in ten people 
all over the world with increased prevalence in student, 
women and urban residents. Migraine classified into 
chronic migraine (CM) and episodic migraine (EM) 
depending upon the number of headache days per month 
[1, 2].

Although migraine is widely accepted disorder of cen-
tral and peripheral nervous system with eminent genetic 
background; many previous studies reported comorbidity 

between systemic autoimmune disorder like rheumatoid 
arthritis, systemic lupus erythematosus, and thyroid dys-
function with migraine. Furthermore, presence of rheu-
matoid arthritis (RA) is usually associated with increased 
migraine pain intensity [3–5].

Rheumatoid arthritis is pro-inflammatory immune-
mediated disorder that symmetrically affects multi-
joints, especially the smaller ones.  The end result of RA 
is progressive destruction of cartilage and bones with sig-
nificant pain and wide variety of extra-articular presenta-
tions that can impair quality of life. Although the etiology 
of RA remains ambiguous, many factors like genetic with 
environmental and immunologic elements are implicated 
in pathogenesis [6, 7].
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Rheumatoid arthritis poses to be more common in 
migraine than in non-migraine patient. Furthermore, 
one recent research exhibited that migraine patients were 
more prone to develop rheumatoid arthritis later in life. 
This transitory relationship may suggest a causal link 
between migraine and RA [8, 9].

The link between migraine and RA may be clarified by 
presence of systemic inflammation that might increase 
the effect of neurogenic inflammation that present with 
migraine [10].

There is bidirectional mechanism between migraine 
and RA that can induce dysexcitability in thalamo-cor-
tical pathway with pre-inflammatory condition in multi-
organs and subsequent activation of the neuroendocrine 
hypothalamic and trigemino-vascular systems aiming to 
preserve brain homeostasis [9].

Hypothesis of development of migraine in RA patient 
may be attributed to tumor necrosis factor (TNF)-alpha 
that could produce central inflammation with subsequent 
central nervous system (CNS) demyelination that medi-
ated by TNF type-1 receptor (TNFR1) leading to chronic 
inflammatory process with apoptosis [11].

The aim of this study was to evaluate migraine preva-
lence in patients with RA and its relation to disease 
activity.

Methods
A cross-sectional study was carried out in the period 
from December 2020 to June 2021 on 210 consecutive 
RA Egyptian patients fulfilling the 2010 EULAR/ACR 
criteria [12]. Patients were followed up in the Outpa-
tient clinic of Rheumatology department. The research 
was approved by local Research Ethical Committee. All 
patients enrolled in our study provided informed writ-
ten consent. The clinical and demographic data includ-
ing gender, age, cigarette smoking, rheumatic arthritis 
disease, and duration of disease were obtained. Assess-
ment of disease activity using Disease Activity Score 
in 28 joints with the erythrocyte sedimentation rate 
(DAS28, ESR) and current anti-RA treatment were doc-
umented. Patient functional disability was evaluated by 
Modified Health Assessment Questionnaire (MHAQ) 
[13]. We also recorded comorbidities like secondary 
Sjogren’s syndrome, fibromyalgia and current treatments. 
All patients were assessed by an expert neurologist and 
filled a self-assessment questionnaire for migraine. We 
used third part of self-assessment questionnaire for 
migraine (Arabic version) [14]. This part of question-
naire includes questions related to time of first diagno-
sis, character of migraine pain (compression, pulsatile), 
presence or absence of aura, pain localization (unilateral, 
neck, bilateral), headache duration, associated symptoms 
(phono phobia, photophobia, nausea, vomiting), effect 

of activities on pain intensity and migraine attacks per 
month.

Exclusion criteria were any patient with autoimmune 
rheumatic diseases other than RA, malignancy, known 
renal or hepatic diseases, sepsis, critically ill, pregnancy 
and lactation.

Migraine diagnosis was established according to the 
International Classification of Headache Disorders 
(ICHD)-III beta criteria with stress on headache charac-
teristics, duration, severity (assessed by Numerical Rating 
Scale (NRS), types (episodic or chronic), with or without 
aura and medications used [15].

Migraine was classified into episodic migraine (EM) 
and chronic migraine (CM). EM was established when 
patient having less than 15 headache days per month 
while CM defined as headache on more than or equal 
15  days per month for more than or equal 3  months 
of which more than or equal 8  days’ with criteria of 
migraine without aura which respond to specific medica-
tions for migraine treatment [16].

MHAQ is a self-assessment questionnaire consisting 
of 20 questions located in eight categories of either two 
or three activity of daily living [13]. DAS-28 is one of the 
best measures for assessment of rheumatoid arthritis 
disease activity. Number 28 indicates number of joints 
examined during assessment [14]. The results of the score 
were fed into a mathematical formula to produce the 
total Disease Activity Score and graded into: remission 
(DAS28 < 2.6), low activity (DAS28 ≥ 2.6 to ≤ 3.2), moder-
ate activity (DAS28 > 3.2 to ≤ 5.1) and high activity (> 5.1). 
NRS requires enrolled migraine patients to rate their 
pain. The scale consists of the 11 point classify migraine 
headache into: mild (1–3 score), moderate (4–7 score) 
and severe (8–10 score) [17].

Laboratory investigations
Complete blood count (CBC), erythrocyte sedimentation 
rate (ESR), C-reactive protein (CRP), rheumatoid fac-
tor (RF) and anti-cyclic citrullinated peptide (anti-CCP) 
antibody were assessed.

MR imaging
Conventional MR imaging of brain was done for all 
migraine patients by using 1.5-T MR machine (Siemens, 
Magnetom Aera, Siemens healthcare, Germany). Routine 
MR sequences of the brain were done including axial and 
sagittal T1-weighted image (repetition time 400 ms and 
echo time 14 ms), axial and coronal T2-weighted image 
(repetition time 2500 ms and echo time 88 ms flip) and 
axial FLAIR images (repetition time 9000  ms and echo 
time 127  ms). Diffusion-weighted imaging (DWI) and 
apparent diffusion coefficient (ADC) maps were done.
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MR image analysis
Brain MRI images were evaluated by an experienced radi-
ologist with experience more than 15 years. The radiolo-
gist was blinded to the patient clinical data. Site, side and 
number of white matter hyper-intensities were assessed 
on T2WI and FLAIR images. White matter hyper-
intensities were visualized as small high-signal-intensity 
punctate foci (more than 3 mm) in T2 and FLAIR images 
without hypo-intensity on T1-images and without diffu-
sion restriction in DWI.

Statistical analysis
Data were coded, entered and analyzed using IBM-SPSS 
software (IBM Corp. Released 2017. IBM SPSS Sta-
tistics for Windows, Version 25.0. Armonk, NY: IBM 
Corp.). Categorical variables will be presented as N (%). 
Chi-square test for association (Chi-square test of inde-
pendence) will be used to test for the association between 
categorical variables. Continuous variables will be ini-
tially tested for normality using Shapiro–Wilk test and 
for presence of significant outliers by inspecting the box-
plots. Continuous variables will be presented as means 
and standard deviations if normally distributed with no 
significant outliers; otherwise these variables will be pre-
sented as median and interquartile range, p value < 0.05 
was considered statistically significant.

1. Testing for linearity: Linearity of the continuous vari-
ables with respect to the logit of the dependent vari-
able was assessed via the Box–Tidwell procedure. A 
Bonferroni correction was applied using all nine 
terms in the model resulting in statistical significance 
being accepted when p < 0.0056 (Tabachnick and 
Fidell) [18]. Based on this assessment, all continu-
ous independent variables were found to be linearly 
related to the logit of the dependent variable.

2. Testing for outliers using case diagnostics: There 
was one standardized residual with a value of 2.566 
standard deviations, which was kept in the analysis.

3. Testing for multi-collinearity: There was no multi-
collinearity as assessed by variance inflation factor 
(VIF = 2.004, 1.904, 2.435, and 1.747 for ESR, CRP, 
DAS28, and MHAQ, respectively).

Sample size
Sample size ( n ) was calculated by the following formula 
(Daniel and Cross) [19]:

n =

z2 × P × (1− P)

d2
,

where Z=Z statistic for the level of confidence = 1.645 for 
90% confidence level, P = expected prevalence = 0.274. This 
prevalence was based on a previous review by Mathieu 
et al. [10] who reported a prevalence of migraine of 27.4% 
in patients with rheumatoid arthritis (RA), and d = allow-
able (acceptable) margin of error =  ± 5% since P falls in the 
range of 0.1 to 0.9 (d = 0.05).

A total sample size of 215 RA patients achieves a 90% 
confidence level for expected prevalence of 27.4% and an 
acceptable margin of error of ± 5% [10, 19].

Results
Our results revealed that the prevalence of migraine in RA 
patients was 28.2%.

Table (1) shows a statistically significantly higher ESR, 
CRP, DAS-28 score and MHAQ score in those with 
migraine versus those without migraine. Also higher sta-
tistically significant fibromyalgia in migraine group versus 
non-migraine group, secondary Sjogren’s syndrome pre-
sents in 11.4% in migraine group but not present in non-
migraine group.  

A binomial logistic regression was performed to ascer-
tain the effects of ESR, CRP, DAS-28 score and MHAQ 
score on the likelihood that RA participants have migraine. 
The logistic regression model was statistically signifi-
cant, χ2 (4) = 63.449, p < 0.001, the model explained 36.0% 
(Nagelkerke R2) of the variance in migraine and correctly 
classified 83.2% of cases. Sensitivity was 53.2%, specificity 
was 94.9%, positive predictive value was 80.5% and negative 
predictive value was 83.8%.

Of the four predictor variables, only DAS-28 score was 
statistically significantly independent predictor (as shown 
in Table (2). Increasing DAS-28 score was associated with 
an increased likelihood of exhibiting migraine (5.5-times 
higher odds per one-unit increase in DAS-28 score).

According to the number of white matter hyper-intensi-
ties there were 8 patients had single lesion (23.5%) (Figs. 1, 
2), 6 patients had two lesions (17.6%) (Fig.  3) and 20 
patients had more than two lesions (58.9%) (Figs. 4, 5).

Table (3) shows a statistically significantly higher fre-
quency of aura in those with abnormal MRI versus those 
with normal MRI.

Table (4) shows a statistically significantly higher ESR in 
those with abnormal MRI versus those with normal MRI 
and a statistically significantly older age, duration of RA, 
and duration of migraine in those with abnormal MRI ver-
sus those with normal MRI.

Discussion
The comorbidity between RA and migraine is com-
plex and not completely understood, but many clinical 
researches, epidemiological and laboratory evidences 
support this relationship [9].
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Table 1 Comparisons between RA patients with and without migraine

Bod values indicate P value is significant (less than 0.05)

Qualitative data are N%), test of significance is Chi‑square test or Fisher’s exact test (FET). P value significant < 0.05

Quantitative data are median (25th percentile–75th percentile), test of significance is Mann–Whitney U‑test

RF, rheumatoid factor; Anti‑CCP, anti‑citrullinated peptide; DAS, Disease Activity Score; MHAQ, Modified Health Assessment Questionnaire; NSAID, non‑steroidal anti‑
inflammatory drug; TNF‑α, tumor necrosis factor‑alpha; ESR, erythrocyte sedimentation rate; CRP, C‑reactive protein

Parameter Non-migraine group Migraine group χ2 P value

N (%) 158 (71.8%) 62 (28.2%)

Qualitative data

 Sex 0.298 0.585

  Male 25 (15.8%) 8 (12.9%)

  Female 133 (84.2%) 54 (87.1%)

 Current smoking 18 (11.4%) 9 (14.5%) 0.404 0.525

 Positive RF 109 (69%) 43 (69.4%) 0.003 0.958

 Positive anti‑CCP 124 (78.5%) 54 (87.1%) 2.140 0.144

 Rheumatoid disease activity FET  < 0.001

  Remission (DAS28 < 2.6) 62 (39.2%) 6 (9.7%)

  Low (DAS28 ≥ 2.6 to ≤ 3.2) 64 (40.5%) 17 (27.4%)

  Moderate (DAS28 > 3.2 to ≤ 5.1) 31 (19.6%) 37 (59.7%)

  High (DAS28 > 5.1) 1 (0.6%) 2 (3.2%)

 Functional losses (MHAQ) 21.243  < 0.001

  Mild (MHAQ < 1.3) 99 (62.7%) 21 (33.9%)

  Moderate (MHAQ 1.3 to 1.8) 46 (29.1%) 23 (37.1%)

  Severe (MHAQ > 1.8) 13 (8.2%) 18 (29%)

 Fibromyalgia 1 (0.6%) 14 (22.6%) FET  < 0.001

 Sjogren’s syndrome 0 (0%) 7 (11.4%) FET  < 0.001

 NSAIDs use 13 (8.2%) 5 (8.1%) 0.002 0.968

 Corticosteroid use 22 (13.9%) 9 (14.5%) 0.013 0.910

 Methotrexate use 114 (72.2%) 38 (61.3%) 2.460 0.117

 Sulfasalazine use 12 (7.6%) 5 (8.1%) FET 1.000

 Leflunomide use 7 (4.4%) 3 (4.8%) FET 1.000

 Anti‑TNF‑α use 4 (2.5%) 3 (4.8%) FET 0.405

 Hydroxychloroquine use 77 (50%) 29 (46.8%) 0.185 0.667

Z value P value

Quantitative data

 Age (years) 42 (35–47) 41 (35.8–49) −0.037 0.971

 Rheumatoid disease duration (years) 8 (5–9.25) 8 (5–10) −0.227 0.820

 ESR 55 (49–60) 64.5 (50.8–79) −3.766  < 0.001
 CRP 37 (33–40) 44 (35–55) −4.660  < 0.001
 Disease Activity Score (DAS‑28) 2.8 (2.5–3.2) 3.9 (2.9–4.1) −6.727  < 0.001
 MHAQ 1.0 (1.0–1.40) 1.4 (1.0–2.0) −4.436  < 0.001

Table 2 Predictors of the likelihood of occurrence of migraine in RA

Bod values indicate P value is significant (less than 0.05)

OR, odds ratio; DAS‑28, Disease Activity Score; RA, rheumatoid arthritis

MHAQ, Modified Health Assessment Questionnaire; ESR, erythrocyte sedimentation rate; CRP, C‑reactive protein

Predictor B S.E Wald Df P OR 95% CI for OR

ESR −0.002 0.019 0.012 1 0.912 0.998 0.961–1.036

CRP 0.035 0.027 1.613 1 0.204 1.035 0.981–1.092

DAS‑28 1.707 0.416 16.862 1  < 0.001 5.513 2.441–12.454

MHAQ 0.059 0.592 0.010 1 0.921 1.061 0.333–3.382
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Fig. 1 Axial MRI brain FLAIR image of a 29‑year‑old female patient 
with RA and migraine with aura for 7 years showing single small 
white matter hyper‑intensity in the left centrum semiovale (arrows)

Fig. 2 Axial MRI brain FLAIR images of a 32‑year‑old female patient 
with RA and migraine with aura for 12 years showing single small 
white matter hyper‑intensity in the centrum semiovale (black arrow)

Fig. 3 Axial MRI brain FLAIR images of a 38‑year‑old male patient 
with RA and migraine with aura for 12 years showing two small white 
matter hyper‑intensities in the periventricular white matter of left 
frontal and occipital lobes (black arrows)

Fig. 4 Axial MRI brain FLAIR images of a 44‑year‑old female patient 
with RA and migraine with aura for 22 years showing multiple 
bilateral small white matter hyper‑intensities in centrum semiovale 
(black arrows)
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The comorbidity between migraine and RA has been 
attributed to share of serotonergic system disorder 
[20], significant decrease in platelet serotonin levels in 
RA patients and inversely related to prominent clinical 
rheumatoid activity [21]. The inflammatory cytokines 
production like TNF-α was inhibited by using seroto-
nin reuptake inhibitor medication [22, 23].

In the current study, migraine prevalence was 
28.2%  in Egyptian random sample of 220 RA patients. 
Migraine was more common in females with RA, 
although statistically non-significant. This agrees with 
Mathieu and colleagues, who found that migraine was 
present in 27.4% of their study with female predomi-
nance [10]. Namas and colleagues reported different 
results in their retrospective cohort study where the 
prevalence of migraine in their study was as low as 
5.6%. This discrepancy may be due to the difference in 
study design, psychogenic, socioeconomic and lifestyle 
elements that may affect the development of migraine 
in RA [24].

This study revealed that there is no statistically sig-
nificant difference regarding age, rheumatoid disease 
duration, current smoking, positive rheumatoid factor, 
positive anti-CCP, corticosteroid, methotrexate, sul-
fasalazine and anti-TNF-α uses between non-migraine 
and migraine groups with RA.

With regard to rheumatoid disease activity, our study 
revealed that patients in remission (DAS28 < 2.6) and low 
rheumatoid disease activity (DAS28 ≥ 2.6 to ≤ 3.2) were 
higher in non-migraine group of RA patients while moder-
ate (DAS28 > 3.2 to ≤ 5.1) was higher among migraine group 
with RA with highly statistically significantly different in 
migraine group with RA (P < 0.001). This was in agreement 
with Mathieu and colleagues who found that there was sta-
tistically significant difference between migraine and non-
migraine group with RA with regard to DAS-28 [10]. As 
in patients with higher grades of disease activity (migraine 
group), there are higher levels of synovial and serum TNF-
alpha as TNF-alpha positively correlates with rheumatoid 
arthritis disease activity [24]. TNF-alpha could produce 
central inflammation with subsequent central nervous sys-
tem (CNS) demyelination mediated by TNF type-1 recep-
tor (TNFR1) (a soluble form which mainly acts on the TNF 
type-1 receptor). TNFR1 binding leads to chronic inflam-
matory process with apoptosis, which is suggested to have a 
role in development of migraine in RA patients [25].

In our study, functional losses (MHAQ) was higher 
(moderate + severe = 66.12%) in the migraine group 
when compared with the non-migraine group (moder-
ate + severe = 37.34%) with higher statistically significant 
difference in the migraine group (P < 0.001). This can be 
explained by the higher disease activity and the burden of 
migraine on quality of life and daily activities.

We found that fibromyalgia was statistically significantly 
higher in migraine group versus non-migraine group 
(P < 0.001). This was in agreement with Akdag Uzun and 
colleagues [26] and may be explained by the dopaminer-
gic disorder but it was not in agreement with Mathieu and 
colleagues, who found that no significant association was 
present between migraine and fibromyalgia [10].

In our study, secondary Sjogren’s syndrome was statis-
tically significantly higher in migraine patients (P < 0.001). 
It was in agreement with many studies that found 
migraine was highly statistically significant in Sjogren’s 
syndrome than in the control subjects and was the most 
common neurological complaint among these patients. 
This association could be a part of a common inflamma-
tory process that occur in both conditions [27–29]. How-
ever, other researches denied this association [30].

In this research, we found that ESR, CRP, DAS-28 and 
MHAQ were statistically significant higher in migraine 
group when compared with non-migraine group 
(p < 0.001). However, the only predictors of the likelihood 
of occurrence of migraine in RA was DAS-28 (p < 0.001).

Many studies concluded that white matter hyper-inten-
sities (WMHs) are common imaging findings in MRI 
brain of migraine patients [31]. The prevalence of WMH 
in migraine patients were varied in different studies rang-
ing from high prevalence as in Le Pira and colleagues and 

Fig. 5 Axial MRI brain FLAIR images of a 42‑year‑old female patient 
with RA and migraine with aura for 18 years showing multiple 
bilateral small white matter hyper‑intensities in centrum semiovale 
(black arrows)
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Zhang and colleagues, 43.2 and 32%, respectively [31, 32] 
to low prevalence as in Zeytin and colleagues which was 
11.5% [33]. This discrepancy in prevalence was attributed 
to the differences in the sample size and patient selection.

White matter hyper-intensities as MR imaging feature 
in migraine patients commonly resemble the white mat-
ter lesions observed in inflammatory disorders, such as 
multiple sclerosis and representing a challenge for diag-
nosis. However, presence of central vein sign and more 
than three periventricular lesions is specific for multiple 
sclerosis [34, 35].

In the current study, the prevalence of brain MRI white 
matter hyper-intensities in RA patient with migraine was 
54.8%. This prevalence was higher than that in Le Pira 
and colleagues and Zhang and colleague. These differ-
ences may be explained by the added inflammatory effect 
of both migraine and rheumatoid disorders on brain 
micro-vasculature and ischemic brain injuries [31, 32].

In this study, brain MRI was performed for migraine 
group and exhibited that white matter hyper-inten-
sities (WMHs) were significantly higher in migraine 
patients with aura (41.2%) than migraine patients 

Table 3 Comparisons of categorical data between migraine cases according to MRI findings

Bod values indicate P value is significant (less than 0.05)

Data are N%), test of significance is Chi‑square test or Fisher’s exact test (FET). p value significant < 0.05. Quantitative data are median (25th percentile–75th 
percentile), test of significance is Mann–Whitney U‑test. MRI, magnetic resonance imaging; RF, rheumatoid factor; Anti‑CCP, anti‑citrullinated peptide; DAS, Disease 
Activity Score; MHAQ, Modified Health Assessment Questionnaire; NSAID, non‑steroidal anti‑inflammatory drug; TNF‑α, tumor necrosis factor‑alpha; ESR, erythrocyte 
sedimentation rate; CRP, C‑reactive protein

Qualitative data Normal brain MRI Abnormal brain MRI χ2 P value
N (%) 28 (45.2%) 34 (54.8%)

Sex FET 0.450

 Male 5 (17.9%) 3 (8.8%)

 Female 23 (82.1%) 31 (91.2%)

Current smoking 3 (10.7%) 6 (17.6%) FET 0.494

Positive RF 20 (71.4%) 23 (67.6%) 0.103 0.748

Positive anti‑CCP 23 (82.1%) 31 (91.2%) FET 0.450

Rheumatoid Disease Activity FET 0.393

 Remission (DAS28 < 2.6) 3 (10.7%) 3 (8.8%)

 Low (DAS28 ≥ 2.6 to ≤ 3.2) 10 (35.7%) 7 (20.6%)

 Moderate (DAS28 > 3.2 to ≤ 5.1) 15 (53.6%) 22 (64.7%)

 High (DAS28 > 5.1) 0 (0%) 2 (5.9%)

Functional losses (MHAQ) 0.754 0.686

 Mild (MHAQ < 1.3) 11 (39.3%) 10 (29.4%)

 Moderate (MHAQ 1.3 to 1.8) 10 (35.7%) 13 (38.2%)

 Severe (MHAQ > 1.8) 7 (25%) 11 (32.4%)

Fibromyalgia 6 (21.4%) 8 (23.5%) 0.039 0.844

Sjogren’s syndrome 3 (10.7%) 4 (11.8%) FET 1.000

NSAIDs use 0 (0%) 5 (14.7%) FET 0.058

Corticosteroid use 6 (21.4%) 3 (8.8%) FET 0.277

Methotrexate use 18 (64.3%) 20 (58.8%) 0.193 0.660

Sulfasalazine use 2 (7.1%) 3 (8.8%) FET 1.000

Leflunomide use 1 (3.6%) 2 (5.9%) FET 1.000

Anti‑TNF‑α use 0 (0%) 3 (8.8%) FET 0.245

Hydroxychloroquine use 13 (46.4%) 16 (47.1%) 0.002 0.961

 Migraine type FET 1.000

 Episodic 25 (89.3%) 30 (88.2%)

 Chronic 3 (10.7%) 4 (11.8%)

Migraine with aura 5 (17.9%) 14 (41.2%) 3.929 0.047
Numerical Rating Scale FET 0.445

 Mild 7 (25%) 4 (11.8%)

 Moderate 9 (32.1%) 12 (35.3%)

 Severe 12 (42.9%) 18 (52.9%)
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without aura (17.9%) with statistically significant P 
value (p < 0.047). This was concordant with Rossato 
and colleagues who found that there was higher prev-
alence of WMHs in migraine patient with aura due to 
ischemic brain injury resulted from alteration of cer-
ebral blood flow with subsequent high or low cerebral 
perfusion which is modulated by cortical spreading 
depression occurring in aura patients [36].

In the current study, abnormal brain MRI in the 
form of WMHs were significantly higher in older 
patients with mean age of about 45  years and in 
patients with longer migraine duration and with 
longer rheumatoid duration with statistically signifi-
cant P value (p < 0.034, P < 0.004 and P < 0.015, respec-
tively). These were in agreement with Negm and 
colleagues and Toghae and colleagues who found that 
WMHs in migraine patients were directly propor-
tional to patient’s age and disease duration [37, 38]. 
On the other hand, the current study results did not 
match with the studies of Trauninger and colleagues 
and Gomez-Beldarrain and colleagues, as they con-
cluded that there was no significant relation regard-
ing patient’s age and duration of the disease and they 
concluded that there was a remission of migraine epi-
sodes with aging of the patient [39, 40].

In this study, abnormal brain MRI in the form of 
WMHs was significantly higher in patients with 
elevated ESR with statistically significant P value 
(P < 0.22), otherwise in this study there was no statisti-
cally significant difference regarding CRP, DAS-28 or 
MHAQ in development of WMHs.

Limitations of the study were small patients sample 
size, absence of psychiatric assessment and absence of 
control group study.

Conclusion
Migraine is highly frequent in rheumatoid arthritis 
patients, especially migraine with aura. The presence 
of rheumatoid activity, fibromyalgia and secondary 
Sjogren’s syndrome, elevated ESR and CRP are asso-
ciated with functional losses in rheumatoid arthritis 
patients with migraine, especially migraine with aura. 
MR imaging of brain is a mandatory tool for detection 
of WMHs in RA patients with migraine, especially in 
presence of aura.
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