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Headache in patients with systemic lupus
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Abstract

Background: The prevalence of primary headache in patients with systemic lupus erythematosus (SLE) varies
widely and whether it should be attributed to neurological involvement is controversial. We aimed to investigate
the prevalence and characteristics of headache in SLE patients, describe its association with disease-related variables
and brain imaging, and explore its impact on life.

Results: The overall prevalence of headache was 54.4%, and migraine was the most common type among
headache sufferers (48.4%). Headache severity (VAS) and impact (HIT-6) correlated with SLEDAI-2K (P = 0.019 and P
< 0.001, respectively) as well as with each other (P = 0.006). Brain imaging abnormalities were found in 25.8%, with
white-matter hyperintensities (WMH) being the most frequent pathology. Musculoskeletal manifestations, positive
anti-phospholipid (aPL) antibodies, and SLEDAI score ≥ 13.5 were identified as predictors of headache.

Conclusion: Primary headache, especially migraine, is a common feature of patients with SLE, and its presence is
associated with negative impact on quality of life. Musculoskeletal features, aPL positivity, and overall disease
activity appear to predict primary headache in SLE.
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Background
Systemic lupus erythematosus (SLE) is a chronic multi-
system autoimmune disease, which affects the central and
peripheral nervous system in up to 30% of cases [1, 2].
Neuropsychiatric SLE (NPSLE) includes a wide range of
heterogeneous neurologic and psychiatric manifestations
that reflect variable pathogenetic mechanisms [3, 4].
The relationship between SLE and headache was heav-

ily discussed, but the results were controversial [5]. Al-
though some studies have reported increased headache
prevalence in SLE patients [6], others have not found an

increase in the headache frequency compared to the
controls [7].
Various types of primary headaches, especially mi-

graine and tension-type headache (TTH), are commonly
recognized as neurological manifestations of SLE [8].
However, secondary causes of headache should be ex-
cluded, such as cerebral vasculitis, cerebral venous sinus
thrombosis, posterior reversible encephalopathy syn-
drome, subarachnoid hemorrhage, and meningitis [9].
The term ‘lupus headache’ is defined as a severe per-

sistent headache, may be migrainous, that does not re-
spond to narcotic analgesia [10]. This type of headache
has been considered as a component of the disease
spectrum and was categorized as one of 19 neuropsychi-
atric syndromes in the American college of rheumatol-
ogy (ACR) criteria for NPSLE [11]. Although lupus
headache has a strong weight in the SLE disease activity
index (SLEDAI-2K) suggesting the presence of an
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underlying significant pathology, its clinical significance
remains unclear. This issue raises the inquiry; is it a
symptom of morbidity related to acute pain but has no
other significance or is it a sign of significant underlying
pathology [12]?
Primary headaches may provide an evidence for silent

neurological involvement in SLE [13]. Several modalities
have been used for evaluating NPSLE, and brain mag-
netic resonance imaging (MRI) remains the most com-
mon imaging procedure utilized in clinical practice [14].
Furthermore, brain MRI is an important non-invasive
technique that proved superiority in detecting the pres-
ence and evolution of cerebral pathology in SLE patients
with neuropsychiatric manifestations [15].
Therefore, we aimed to investigate the prevalence and

characteristics of headache in SLE patients, describe its
association with disease-related variables and brain im-
aging, and explore its impact on life.

Methods
Study design and patients
A total of 57 SLE patients, aged between 18 and 59
years, participated in this cross-sectional comparative
study. Patients were evaluated consecutively, and finally,
the headache sufferers were compared with the non-
headache sufferers. The study complied with the
Helsinki Declaration and was approved by the institute’s
ethical committee. All participants gave their informed
written consent to be included in the study.
The diagnosis of SLE was established based on the

presence of at least four of ACR 1982 revised criteria for
SLE classification [16, 17]. Patients with neuropsychiatric
events not attributed to SLE such as a previous history
of epilepsy, electrolyte imbalance, or drug side effects
were excluded. Patients with a history of headache prior
to the diagnosis of SLE were also excluded. Moreover,
exclusion criteria included the presence of anti-
phospholipid syndrome or other concomitant systemic
autoimmune diseases.

Assessment of lupus-related variables
Demographic variables were collected, such as age, gen-
der, and drug history. A complete history was obtained,
and a comprehensive clinical examination was performed.
The main clinical features have been described in detail.
SLEDAI-2K was used to assess the disease activity and its
descriptors were documented as present or absent and
each has a weighted score, with the total score ranged be-
tween 0 and 105 [10]. The Systemic Lupus International
Collaborating Clinics/ACR Damage Index (SDI) was used
to assess cumulative organ damage [18].
All the patients underwent laboratory tests required

for assessment of disease activity and cumulative damage
scores. The sera of the patients were screened for levels

of complement components (C3 and C4), and positivity
for antinuclear antibodies (ANA), double stranded deoxy
ribonucleic acid (dsDNA) antibodies, anti-Smith (Sm)
antibodies, anti-ribosomal phosphoprotein (anti-P) anti-
bodies, antibodies to extractable nuclear antigens (anti-
Ro and anti-La), and aPL antibodies.

Assessment of headache and its impact
The presence of headache was screened with an initial
question about having headache during the past year.
Headache sufferers were subjected to a detailed inter-
view including the relevant neurological data and any
data essential for the diagnosis and classification of
headache. We used the ACR nomenclature and case def-
initions for NPSLE [11], where headache is diagnosed
and classified according to the International Classifica-
tion System for defining headache types [19]. This in-
cludes five types of primary headache: migraine, TTH,
cluster headache, headache from intracranial tension
(ICT), and intractable non-specific headache. Entity
“lupus headache” is one of the items in the SLEDAI-2K
[10] and has been defined as a severe, disabling, persist-
ent headache that is not responsive to narcotic
analgesics.
Headache severity was measured using the visual ana-

log scale (VAS) [20]. The results were recorded by mak-
ing a handwritten mark on a line 10cm long that
represented a continuum between “no pain” and “worst
possible pain.”
The six-item Headache Impact Test (HIT-6) was used

to measure the impact of headache on patients’ daily life
[21]. Items include pain, social functioning, role func-
tioning, vitality, cognitive functioning, and psychological
distress. The patient answers using one of the following
five responses: “never,” “rarely,” “sometimes,” “very
often,” or “always.” The pooled responses yield a score
of 36 to 78, and scores > 55 indicate moderate or severe
headache disability.

Brain imaging acquisition
Brain MRI, MR angiography (MRA), and MR venography
(MRV) were performed according to a standard imaging
protocol. The protocol included T2-weighted turbo spin
echo imaging in the axial plane, fluid-attenuated inversion
recovery (FLAIR) sequence in the axial plane, T1weighted
spin echo imaging in the axial and sagittal planes,
diffusion-weighted images, apparent diffusion coefficient
maps, three-dimensional time-of- flight MRA of the circle
of Willis, and three-dimensional phase contrast MRV of
the venous sinuses. This was performed on a General
Electric optima 1.5 T clinical scanner (General Electric
Medical Systems, MR450W) and an experienced radiolo-
gist, blinded to the patients’ clinical data, checked all the
images for any abnormalities.
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Lesions were categorized as white matter hyper inten-
sities (WMH), ischemia, dural venous sinus thrombosis,
small vessel disease and cerebral atrophy, and all visible
abnormalities were recorded. WMH was defined as high
signal intensity on T2-weighted images and FLAIR im-
ages. Ischemia was defined as increased diffusion-
weighted imaging (DWI) signal and reduced apparent
diffusion coefficient (ADC) values in acute stage, high
signal intensity on T2 and FLAIR weighted images in
subacute stage and low signal intensity on T1 weighted
images with high signal intensity on T2-weighted images
in chronic stage. Dural venous sinus thrombosis was de-
fined as filling defect in affected venous sinus on MRV
sequence. Small vessel disease and atrophy was defined
as subcortical and periventricular white matter lesions
on T2-weighted sequences with enlarged cerebrospinal
fluid spaces for a patient of their given age [14, 22, 23].

Statistical analysis
The collected data were tabulated and analyzed using
SPSS version 16 software (Spss, Inc., Chicago, ILL Com-
pany). Qualitative data were presented as number and
percentages, using chi-square (χ2) test and Fisher’s exact
test (FET) for their analysis. Continuous data were tested
for normality using Shapiro-Wilk test, assuming normal-
ity at P > 0.05. They were expressed as mean ± standard
deviation if normally distributed or median, IQR, and
range if not. Data Differences between 2 groups were
tested using Mann-Whitney U test (MWU) for non-
parametric variables. Non-parametric correlations were
assessed by Spearman’s correlation coefficient (rho).
ROC curve was constructed to detect cutoff values of
the studied parameters with optimum sensitivity and
specificity. Finally, logistic regression analysis was run to
detect the significant predictors of headache among SLE
patients. P ≤ 0.05 was considered significant.

Results
Demographics and headache characteristics
A total of 57 patients with SLE were recruited, including
52 females (91.2%) and 5 males (8.8%) with a mean age
of 38.7 ± 9.7 years. Of these 57 patients, 31 (54.4%) had
a primary headache. Among headache sufferers, mi-
graine was the most common type recorded (48.4%),
followed by TTH (35.5%), cluster headache (9.7%), and
finally both ICT headache and non-specific intractable
headache (3.2%). None of the patients met the SLEDAI-
2K criteria for lupus headache and none had more than
one type of headache at the same time either. A Hit-6
score > 55 was found in 45.2% of the headache sufferers
(14/31 patients). Headache characteristics and impact
are described in table 1.

Headache and SLE-related variables
In order to investigate the relationship between head-
ache and disease-related variables, SLE patients were di-
vided into 2 groups: 31 SLE patients with headache
(headache group) and 26 patients without headache
(non-headache group) (Table 2). The two groups were
comparable with respect to age, sex, and disease dur-
ation (P > 0.05). Patients with headache had a higher
prevalence of musculoskeletal features (P = 0.008) and
neuropsychiatric events (P = 0.02). The most common
neuropsychiatric events in our patients were seizure,
psychosis, and lastly cerebrovascular syndrome. Head-
ache was not included as a neuropsychiatric event as
none of our patients had a headache that met the criteria
for a lupus headache. Apart from the significantly pre-
dominant aPL antibodies in the headache group (45.2%
in headache group vs 15.4% in non-headache group, p =
0.016), the immunological data were comparable in both
groups. Furthermore, headache sufferer had a higher
SLEDAI-2K score (p = 0.016) and were more often
treated with corticosteroids (p = 0.03).
Headache severity (VAS) and impact (HIT-6) were

correlated with SLEDAI-2K (P = 0.019 and P < 0.001, re-
spectively) and were also correlated with each other (P =
0.006). Whereas only headache impact correlated with
SDI (P = 0.024) (Table 3).
Variables found to be significantly associated with

headache (musculoskeletal and neuropsychiatric mani-
festations, SLEDAI-2K score, aPL antibodies, and cor-
ticosteroid therapy) were entered the multivariable
binary logistic regression analysis to detect the signifi-
cant predictors (Table 4). The presence of musculoskel-
etal features, aPL antibody positivity, and SLEDAI-2K
score ≥ 13.5 were identified as predictors of primary
headache among SLE patients. This cutoff value (≥ 13.5)
was determined by the receiver operating characteristic
(ROC) curve with a sensitivity = 71%, a specificity =
65.4%, area under the curve (AUC = 0.685) and 95%

Table 1 Headache characteristics of SLE patients

Variable Patients with headache (no = 31)

Type of headache, no (%)

Migraine 15(48.4)

TTH 11(35.5)

Cluster headache 3(9.7)

ICT headache 1(3.2)

Intractable headache 1(3.2)

VAS for headache severity
Median (IQR), [range]

6.0 (4–7), [3–9]

HIT-6 for headache impact
Median (IQR), [Range]

52.0 (46–66), [36–78]

TTH tension-type headache, ICT intra-cranial tension, VAS visual analog scale,
IOR inter-quartile range, HIT-6 the six-item headache impact test
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confidence interval (CI) = 0.55–0.82. Interestingly, no
significant association could be observed with the pres-
ence of neuropsychiatric manifestations.

Imaging characteristics
MRI brain was normal in 23/31 of patients presenting
with headache (74.2%), while abnormalities were de-
tected in the remaining 8 patients (25.8%). MRI abnor-
malities consisted of WMH in 5/31 (16.1%) and
ischemia in 3/31 (9.7%) of all headache sufferers. Of the
five patients who had white matter changes on the MRI,
two patients had TTH, one had migraine, one had ICT,
and one had intractable headache. On the other hand, 3
patients had ischemic lesions, 2 of whom were migraine
patients, and 1 patient had TTH. Of particular note, all
patients with cluster headache (n = 3) had normal MRI
(Fig. 1a, b).
Upon further analysis by comparing patients with nor-

mal and abnormal MRI findings regarding SLE (SLE-
DAI-2K and SDI) and headache (VAS and HIT-6)
related variables, SDI was the only significantly higher
score (p = 0.002) in headache patients with MRI abnor-
malities (data not shown). Moreover, ROC curve analysis
showed that SDI ≥ 2.5 can significantly predict MRI
changes in SLE patients with headache with 75%

Table 2 Demographics, disease-related variables, and current
medications in the headache and non-headache groups

Variable Headache group
(no = 31)

Non-headache
group (no = 26)

P

Age (years), mean ± SD
[Range]

39.9 ± 10.0
[18–59]

37.3 ± 9.3
[18–56]

0.33

Sex (female/male) (29/2) (23/3) 0.65

Disease duration (years)
Median (IQR),[range]

6.0 (4–10)
[0.5–20]

4.0 (3–7.3)
[0.5–13]

0.12

Clinical manifestations, no (%)

Constitutional 9 (29.0%) 5 (19.2%) 0.39

Mucocutaneus 17 (54.8%) 14(53.8%) 0.93

Musculoskeletal 30 (96.8%) 18(69.2%) 0.008*

Serositis 7 (22.6%) 6(23.1%) 0.97

Renal 8 (25.8%) 8(30.8%) 0.68

Vasculitis 9(29.0%) 8(30.8%) 0.88

Hematological 11 (35.5%) 10(38.5%) 0.81

Neuropsychiatric 12 (38.7%) 3(11.5%) 0.02*

Immunological characteristics, no (%)

ANA 26 (83.9%) 24 (92.3%) 0.43

Anti-dsDNA 22 (71.0%) 17 (65.4%) 0.65

Anti-Sm 7 (22.6%) 7 (26.9%) 0.50

Anti-Ro 9 (29.0%) 10 (38.5%0 0.45

Anti-La 6 (19.4 %) 5 (19.2%0 1.0

aPL 14 (45.2%) 4 (15.4%0 0.016*

Anti-P 2 (6.5%) 1(3.8%0 1.0

Hypocomplementemia 12 (38.7%) 9 (34.6%0 0.75

SLEDAI-2K

Median (IQR)
[range]

17.0 (10–25)
[6–38]

12.0 (6.7–17.2)
[4–29]

0.016*

SDI

Median (IQR)
[range]

2.0 (1–3)
[0–8]

2.0 (0.8–2.3)
[0–7]

< 0.55

Current medications, n (%)

Glucocorticoids 23 (74.2%) 12 (46.2%) 0.03*

Antimalarial 22 (71.0%) 20 (76.9%) 0.61

AZA/MMF/MTX/CsA 24 (77.4%) 19 (73.1%) 0.70

Belimumab 3 (9.7%0 3 (11.5%) 1.0

Rituximab 5 (16.1%) 2 (7.7%) 1.0

Anti-platelet 9 (29.0%) 9 (34.6%) 0.65

Anti-coagulant 2 (6.5%) 1(3.8%) 1.0

SD Standard deviation, IQR Inter-quartile range, VAS Visual analog scale, ANA
Anti-nuclear antibodies, dsDNA Double-stranded DNA antibodies, Sm Anti-
Smith antibodies, Anti-Ro and Anti-La Antibodies to extractable nuclear
antigens, aPL Anti-phospholipid antibodies, Anti-P Anti-ribosomal
phosphoprotein, SLEDAI-2K Systemic lupus erythematosus disease activity
index, SDI Systemic Lupus International Collaborating Clinics/American College
of Rheumatology (SLICC/ACR) Damage Index, AZA Azathioprine, MMF
Mycophenolate mofetil, MTX Methotrexate, CsA Cyclosporin A, *P ≤
0.05: significant

Table 3 Correlation of headache severity and impact with
selected disease related variables in the headache group

Variable Severity score (VAS) Impact score (HIT-6)

r P r P

Age 0.156 0.403 0.263 0.15

Disease duration 0.10 0.59 0.195 0.29

SLEDAI-2K 0.418 0.019* 0.705 < 0.001*

SDI 0.284 0.12 0.405 0.024*

VAS – – 0.481 0.006*

HIT-6 0.481 0.006* – –

VAS Visual analog scale, HIT-6 the six-item headache impact test, SLEDAI-2K
Systemic lupus erythematosus disease activity index, SDI Systemic Lupus
International Collaborating Clinics/American College of Rheumatology (SLICC/
ACR) Damage Index, *P ≤ 0.05 significant

Table 4 Binary logistic regression analysis for the predictors of
headache among SLE patients

Variable Multivariate logistic regression

β Adjusted OR 95% CI P

SLEDAI-2K ≥ 13.5 1.47 4.3 1.04–18.2 0.044*

Musculoskeletal manifestation s 2.2 9.1 1.7–34.5 0.017*

Neuropsychiatric manifestations 0.79 2.19 0.43–11.2 0.34

aPL Abs 1.65 5.2 1.2–23.7 0.032*

Corticosteroids 0.72 1.98 0.39–13.8 0.43

OR Odd ratio, CI Confidence interval, SLEDAI-2K Systemic lupus erythematosus
disease activity index, aPL Anti-phospholipid antibodies, *P ≤ 0.05 significant
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sensitivity, 82.6% specificity, 60% PPV, 90.5% NPV; AUC
(95% CI) = 0.864 (0.74–0.99) (Fig. 2).

Discussion
To date, no distinct pathogenetic mechanism for SLE-
related headache has been demonstrated and relating
headache directly with SLE is a challenge in the absence
of diagnostic evidence. Furthermore, inclusion of head-
ache as a neurological manifestation of SLE without re-
striction could overestimate NPSLE prevalence posing a
risk of unnecessary aggressive therapies.
In our cohort, 54.4% of patients had a primary head-

ache, which is in line with previously accumulated data
showing a highly variable prevalence of headache in SLE
patients with a range of 24 to 72% [6]. This wide range
of prevalence is likely due to methodological heterogen-
eity including the different inclusion criteria applied in
patients’ selection and the lack of standardized defini-
tions of headache. Although TTH is the most common
primary headache in the general population, it has been
reported that migraine is more prevalent in SLE patients
compared to controls [5, 7]. In agreement with these re-
sults, migraine was the most frequent type demonstrated
in our patients. The exact prevalence of migraine in SLE
is unknown, but a prevalence of 31–45% has been re-
ported [24], which is similar to our results (48.4%). It is
not clear why migraine is more prevalent in SLE pa-
tients. An imbalance in neuronal excitability affecting
multiple brain regions characterizes migraine disorder
[25]. One possible cause of neuronal imbalance is the
dysfunction of glial cells and astrocytes that can modu-
late neuronal excitability and might become activated in
SLE patients [26]. However, a higher prevalence of TTH
has been reported in SLE patients by some studies [1,

27], while others [28, 29] have observed an equal preva-
lence of migraine and TTH.
Although it may be defined as a migraine, other fea-

tures such as being persistent, intractable, and unrespon-
sive to narcotics must be fulfilled to identify a lupus
headache [10]. Not surprisingly, no such type of head-
ache was identified among our patients. In a meta-
analysis by Mitsikostas et al. [7], insufficient evidence
was found to support a distinctive entity of headache re-
lated to SLE. Furthermore, only 26 patients were classi-
fied as having lupus headache out of the 1732 SLE
patients enrolled in a large prospective study [5]. Some
authors [30] have questioned the validity of the inclusion
of lupus headache in the SLEDAI-2K score, inquiring
about the exact definition of the word “persistent.”
Moreover, response to analgesia is not a component of
International Headache Society (IHS) definitions and
narcotic use is not generally recommended for migraine
treatment. Whether or not this type of headache actually
exists is a matter of particular debate with the lack of
evidence to support a specific pathogenetic mechanism
in SLE.
According to our results, overall disease activity was

significantly correlated with headache severity and im-
pact, and a cut-off value of SLEDAI-2K score ≥ 13.5 was
determined to predict headache in SLE patients. Further-
more, musculoskeletal and neuropsychiatric manifesta-
tions were prevalent among headache sufferers. In line
with our findings, Amit et al. [31] found a significant as-
sociation between the occurrence of severe and pro-
longed headache, the history of neuropsychiatric
manifestations, and the presence of more active disease
in SLE patients. An additional association with severity
of musculoskeletal, mucocutaneous, and constitutional

Fig. 1 a Axial FIAIR brain MRI exhibits non-specific hypertense white mater lesion in the left parietal region. b Axial FIAIR brain MRI exhibits
hyperintensity lesions in both frontal subcortical white matter regions suggesting subacute infarcts. FIAIR, fluid-attenuated inversion recovery; MRI,
magnetic resonance imaging
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features was demonstrated in the same study [31]. Ray-
naud’s phenomenon has also been linked to the occur-
rence of headaches in SLE patients, especially migraines
[32]. Conversely, in another study, the presence or type
of headache was not associated with specific clinical
manifestations or disease activity in SLE patients [33].
The somewhat surprising finding was that neuropsychi-
atric features were not among the factors that predict
headache, despite their increased frequency among
headache sufferers. However, Mitsikostas et al. [7] did
not report any consistent association between neuro-
psychiatric features and any type of headache in adult
SLE patients in their meta-analysis. Moreover, migraine
was not a predictive factor for the development of other
neuropsychiatric manifestations such as seizures or
psychosis [34].
The question of whether headache in SLE patients rep-

resents CNS involvement or overall disease activity has
been addressed. Although, there is no characteristic
pathogenetic mechanism for the headache associated with
SLE, circulating cytokines, and anti-phospholipid and
anti-neuronal antibodies have been implicated as potential
agents [1]. Like other authors [29], it was noted that head-
ache coexisted with aPL-positive antibody in SLE patients;

however, others [5, 35] did not confirm this association.
Anti-phospholipid antibody positivity has been linked to
non-thrombotic NPSLE syndromes, such as seizures and
cognitive deficits, indicating that pathogenetic role of
these antibodies exceed their prothrombotic effect [36].
However, our findings do not support the hypothetical
role of anti-P antibodies in SLE-related headache, consist-
ent with those of others [37].
In approximately 74% of our patients, no brain MRI

abnormalities were found. These data are consistent with
previous studies in SLE patients, as no significant associ-
ation was reported between cerebral lesions and head-
ache characteristics, including its types [1, 38].
Furthermore, Sarbu et al. [39] has not reported any
major brain injuries such as large vessel disease or
inflammatory-like lesions in SLE patients with headache.
The absence of abnormalities in the majority of patients
could be attributed to limitations of conventional MRI.
Common brain MRI abnormalities detected in patients
with NPSLE include WMH, brain atrophy, and infarc-
tion [40]. In accordance with previous reports [1],
WMH was the most common MRI abnormality detected
in SLE patients with headache. Despite its low specifi-
city, WMH has been observed in up to 80% of NPSLE

Fig. 2 ROC curve for the performance SDI in prediction of MRI changes. ROC curve analysis showed that SDI ≥ 2.5 can significantly predict MRI
changes in SLE patients with headache with 75% sensitivity, 82.6% specificity, 60% PPV, and 90.5% NPV; AUC (95%CI) = 0.864 (0.74–0.99). SDI, SLE
International Collaborating Clinics/American College of Rheumatology Damage Index; MRI, magnetic resonance imaging; PPV, positive predictive
value; NPV, negative predictive value; AUC, area under the ROC curve
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patients [39] and is typically characterized by numerous
small-sized punctate lesions found in the periventricular
and subcortical regions [14]. The role of white matter
involvement in NPSLE is unclear; it has been shown to
be present in patients with active NPSLE, inactive
NPSLE [41], or SLE without overt neuropsychiatric man-
ifestations as well as advanced aging [42].
In our study, MRI abnormalities have been shown to be

associated with cumulative organ damage in line with
other studies that have found an association between the
cumulative damage of SLE and the time of disease pro-
gression with white matter lesions [43, 44]. Abda et al.
[45] demonstrated MRI abnormalities in older NPSLE pa-
tients with longer disease duration. Additional associa-
tions have been reported between WMH and cognitive
dysfunction [39, 43, 46], cerebrovascular disease [43], low
complement (CH50) level [39], and aPL antibodies [46].
Consistent with previous data [37], the incidence of

headache in SLE patients was associated with an impact
of quality of life. Approximately 45% of headache suf-
ferers had moderate to severe disability, which was
found to be associated with headache severity. Hanly
et al. [5] observed a significant decrease in quality of life
associated with the presence of headache in SLE patients
regardless of its etiology, with a significant improvement
simultaneously with headache resolution reflecting its
reversible nature.
This study has some limitations. First, the cross-

sectional design may have limited the ability to assess
the effects of different treatment regimens on headache
and its outcome. Second, MRI scans were not performed
on patients without headache, and one scan was per-
formed to each patient with headache using standardized
conventional MRI protocols, but this reflects what is of-
fered to patients in routine practice. Finally, our study
did not include age- and gender-matched healthy con-
trols; however, our overall goal was to study headache in
SLE patients in relation to disease related parameters.

Conclusions
Primary headache, especially migraine, is a common fea-
ture of patients with SLE, and its presence is associated
with an increased burden on life. Our findings neither
support the existence of lupus headache (as defined by
SLEDAI-2K) as a separate entity nor as a sign of CNS
involvement; however, musculoskeletal features, aPL
positivity, and overall disease activity appear to predict
primary headache in SLE patients. Multicenter prospect-
ive studies using morphological and functional neuroim-
aging techniques to provide insights into the pathogenic
mechanisms of headache in SLE are warranted.
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IHS: International Headache Society
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