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ABSTRACT
Objective
To investigate headache in systemic
lupus erythematosus (SLE) and its rela-
tion to other disease manifestations.
Methods
Clinical and laboratory variables of
148 SLE patients were prospectively
recorded in a computed data base.
Results
The patients were divided into two
groups. Group A consisted of patients
who reported moderate to severe
headache on at least two consecutive
encounters, and Group B consisted of
the remainder of the patients, with mild
or no headache. The two groups did
not significantly differ in age or in sex
distribution.
Patients in Group A suffered from more
severe joint pain and inflammation,
muscle pain, photosensitivity, mouth
ulcers, fever and fatigue. They also
had higher disease activity scores, and
a higher number showed central
nervous involvement. There were no
significant differences between the two
groups in any of the laboratory
variables examined, nor in the propor-
tion of patients with renal involvement.
The prevalence of non-thromboembolic
central nervous system (CNS) manifes-
tations was 7.2%. The sensitivity of
headache for the diagnosis of non-
thromboembolic CNS manifestations
was 90.9%, and the specificity was
29.2%. On logistic regression analysis,
the total arthritis score, muscle pain,
fatigue and photosensitivity were each
found to be significantly independently
related to headache.
Conclusions
Headache is common in SLE, and in
the majority of patients is related to
musculoskeletal and constitutional
disease manifestations.

Introduction
Headache is a common complaint in sys-
temic lupus erythematosus (SLE), affect-
ing up to 68% of patients (1). Various
types of headache have been described
in SLE. Migrainous headache (either
classical or common migraine) is the
most common type. Its prevalence is
10% to 40% (1-3), and it appears to be
more common than in the general popu-

lation (4). Tension headache, which is as-
sociated with muscular contraction, is
also common. It affects up to 30% of
SLE patients (1, 5).
Headache in SLE patients has frequently
been suspected to result from serious
central nervous system (CNS) involve-
ment. Since the diagnosis of such in-
volvement is sometimes not easy and re-
quires advanced imaging techniques and
invasive diagnostic procedures, it is im-
portant to study the significance of head-
ache in SLE. Several studies in the past
(most of them retrospective) have ad-
dressed the question as to whether head-
ache in SLE patients indicates central
nervous system (CNS) involvement and
requires a change in therapy (1, 2, 5-7).
Most of these studies failed to reveal
such an association, however. Moreover,
no association has been found between
the presence of headache and other dis-
ease manifestations.
The association between migraine head-
ache and the presence of anti-phospholi-
pid antibodies in SLE patients has also
been tested. While some of the studies
suggested such an association to exist (8,
9), in other studies it has not been de-
scribed (4, 10).
In the present cohort study we prospec-
tively investigated the incidence of head-
ache in SLE patients and the relation-
ship of headache to serious CNS involve-
ment, disease activity, the presence of
anti-phospholipid antibodies and to other
clinical and laboratory manifestations of
SLE.

Patients and methods
Included in the study were 148 SLE pa-
tients, diagnosed according to the ARA
criteria (11), who were followed at the
Beilinson Medical Center and the Assaf
Harofeh Medical Center rheumatology
outpatient clinics in Israel between 1988
and 1996. At each encounter a patient
history was taken and a physical exami-
nation was performed. The data were
immediately transformed by the exam-
ining physician into 25 history and 29
physical examination variables on a scale
of 0 - 3 (0-none, 1-mild, 2-moderate, 3-
severe), and were prospectively record-
ed in a computed database, as previously
described (12). All patients were as-
sessed by one of four physicians in the
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above clinics. Headache, which was de-
fined according to the ARA dictionary
of rheumatic diseases (13), was moni-
tored in all patients and scored accord-
ing to its severity: 0 = none; 1 = mild
headache, not affecting daily life activi-
ties and not requiring any treatment; 2 =
moderate headache, causing some inter-
ference with daily life activities; and 3 =
severe headache, causing significant in-
terference with daily life activities and
requiring the use of analgesics and/or
corticosteroids.
Laboratory data, where available, were
also recorded at each encounter. Patients
were divided into two groups. Group A
consisted of patients who reported mod-
erate to severe headache on at least 2
consecutive encounters, while Group B
comprised the remainder of the patients.
For each encounter a modified SLE Dis-
ease Activity Index score (SLEDAI) (14)
was calculated, excluding the variable
headache from the calculation.

Statistical analysis
Group interval data and ordinal data were
compared by Wilcoxon’s rank sum test
and nominal data were compared by the
χ2 test. The correlations were tested by
Spearman’s rank correlation test. Multi-
ple logistic regression analysis was used
to investigate the relationship between
variables. Data are presented as mean ±
SE (standard error of the mean) for group
interval data, and as percentages of the
study groups for the nominal and inter-
val data. Adjustment for multiple com-
parisons was not carried out.

Results
The study population consisted of 148
patients, of whom 136 (91.9%) were fe-
male. Their mean age was 41.5 ± 1.23
years (range 17.5 - 84.7 years). Fifty- two

patients (35.1%) belonged to Group A
and the remainder to Group B. Table I
shows the demographic data of the two
patient groups.
The two groups did not significantly dif-
fer in age or in sex distribution, but the
educational level was significantly low-
er in Group A. The mean duration of
headache complaints was 430 ± 92 days.
Data on the major clinical and labora-
tory variables examined in the two
groups are shown in Tables II and III.
Compared to Group B, patients in Group
A suffered from more severe joint pain
and inflammation, muscle pain, photo-
sensitivity and mouth ulcers, as well as
constitutional symptoms such as fever
and fatigue. Patients in Group A also had
higher modified SLEDAI scores and a
higher proportion of patients with a his-
tory of CNS involvement (including psy-
chosis, seizures, other non-thromboem-
bolic CNS manifestations, and cerebral
infarction). The two groups did not sig-
nificantly differ in the proportion of pa-
tients treated with prednisone and its
dosage, nor in the proportion of patients
treated with anti-malarials and non-ster-
oidal anti-inflammatory drugs. There
was no significant difference between
the two groups in any of the laboratory
variables examined, such as anti-DNA,
complement levels, anti-phosholipid an-

tibodies, nor in the proportion of patients
with renal involvement.
A significant correlation was found be-
tween headache severity and the sever-
ity of joint pain (R = 0.34, p < 0.001),
fatigue (R = 0.39, p < 0.001), fever (R =
0.33, p = 0.03) and photosensitivity (R
= 0.22, p < 0.001). Non-thromboembo-
lic CNS manifestations, including acute
psychosis, seizures or change in con-
sciousness, accompanied by abnormali-
ties in cerebrospinal fluid and in CNS
imaging, were rare events in our study
population (7.2%), but they also corre-
lated with the severity of headache.
The sensitivity of headache for the di-
agnosis of non-thromboembolic CNS
manifestations was 90.9%, but its speci-
ficity was only 29.2%. On multiple lo-

Table I. Comparison of demographic data for
Group A and Group B patients.

Group Group p-
A B value

Number 52 96

Age (yrs.) 43.19 40.63 NS

Female pts. 94.2% 90.6% NS

Education (yrs.) 10.2 12.0 0.013

Table II. Comparison of Group A and Group B for major clinical (history and physical
examination) and laboratory variables.

Group A Group B p-value

Joint inflammation a 1.42 ± 0.2 [70.0] 0.92 ± 0.1 [51.0] < 0.001

Fatigue a 2.79 ± 0.1 [98.1] 1.73 ± 0.1 [61.1] < 0.001

Muscle pain a 1.84 ± 0.1 [76.0] 0.96 ± 0.1 [38.5] < 0.001

Joint pain a 2.36 ± 0.1 [94.1] 1.66 ± 0.1 [78.1] 0.004

Photosensitivity a 1.68 ± 0.2 [74.5] 1.10 ± 0.1 [46.9] 0.005

Fever a 1.31 ± 0.2 [60.8] 0.81 ± 0.1 [39.6] 0.005

Mouth ulcers a 0.48 ± 0.1 [30.8] 0.18 ± 0.1 [14.5] 0.02

CNS involvement b 48.0% 22.9% < 0.01

Nephritis c 48.1% 44.8% NS

SLEDAI d 13.3 ± 1.0 9.8 ± 0.6 0.002

Prednisone e 11.9 [84.0] 10.3 [68.8] NS

Hydroxychloroquine f 75.0% 71.8% NS

a Score 0 to 3 (0 = none; 1 = mild; 2 = moderate; 3 = severe). Prevalence of positive recordings for both groups
   is shown in parentheses;
b Percentage of patients with any of the following: seizures, psychosis, cerebritis, cerebral infarction, dementia;
c Percentage of patients with nephritis;
d SLE Disease Activity Index (headache excluded from calculation);
e Average dose of prednisone (mg/d);
f Percentage of patients treated with hydroxychloroquine.

Table III. Comparison of major laboratory
variables for Group A and group B.

Group Group p-
A B value

 
Anti-DNA a 32.5 ± 3.5 36.5 ± 3.2 NS

C3 mg/ml 71.6 ± 4.7 69.1 ± 3.4 NS

C4 mg/ml 15.2 ± 1.3 13.3 ± 0.9 NS

Anti-cardio-
   lipin IgG b 2.56 ± 0.6 2.93 ± 0.6 NS

a Farr’s method (%); b test result divided by the upper
limit of the normal range.
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gistic regression analysis, using head-
ache as the dependent variable, the total
arthritis score, muscle pain, fatigue and
photosensitivity were each found to be
significantly independently related to
headache (Table IV).

Discussion
In this study 35% of our SLE patients
suffered from chronic or recurrent head-
ache. Headache was not classified ac-
cording to its type (migrainous or ten-
sion headache), but its frequency resem-
bled the overall frequency of headache
(migrainous and non-migrainous) report-
ed in other studies (1, 3).
Headache can be a manifestation of
many CNS diseases such as meningitis,
brain vasculitis or infarction. Migrainous
headache is thought to result from abnor-
mal blood vessel reactivity (6, 15), which
may be common to migraine and Ray-
naud’s phenomenon (1 ,2 ,6). The role
of antiphospholipid antibodies (APLA)
in its pathogenesis has not been clearly
defined (4, 8-10). Tension headache in
SLE patients is thought to be related to
reactive psychological mechanisms
caused by chronic disease (1). Headache
can also be caused by rare CNS events,
such as superior sagittal sinus thrombo-
sis (16).
In this study, we addressed the question
as to whether the presence of severe and
protracted headache in SLE patients is
associated with other disease manifes-
tations and to what extent it indicates
serious CNS involvement. In our cohort
patients who suffered from severe and
protracted headache had more severe
musculoskeletal as well as mucocuta-
neous manifestations than SLE patients
not suffering from clinically significant

headache. They also had more severe
constitutional symptoms such as fever
and fatigue.
There was no difference between the two
groups in any of the laboratory variables
examined, nor in the frequency of renal
or other organ involvement. Other stu-
dies also failed to find any association
between the presence of headache and
other clinical and laboratory disease
manifestations, including renal, pulmo-
nary or cardiac involvement, or anti-
dsDNA titers (1, 6). In several studies
an association between migrainous head-
ache and the presence of APLA was re-
ported (7, 8), but other studies failed to
find this association (4, 10). We also
found no such association. In our study,
patients who suffered severe and pro-
tracted headache had higher modified
SLEDAI scores. This finding is in ac-
cordance with some studies which found
headache to be related to disease activ-
ity (2, 4); other studies, however, did not
find such a relationship (1, 17). It should
be noted, however, that none of the above
studies used the SLEDAI system to as-
sess the activity of the disease. There-
fore, our results cannot be directly com-
pared to theirs.
In our cohort, patients who suffered from
severe and protracted headache had a
significantly lower educational level. So-
cioeconomic status has been implicated
as a factor influencing the severity of
SLE, as well as of other chronic diseases
(18). Therefore, the differences in the
SLEDAI score between the two groups
in the present study may be, at least in
part, attributable to differences in socio-
economic factors.
We found a higher proportion of patients
with a past history of CNS involvement

Table IV. Relationship between headache and other clinical variables tested by multiple logistic
regression analysis.

Covariate Coefficient S.D. p-value

Intercept -3.054 0.145 < 0.0001

Total arthritis score a  0.128 0.031 < 0.0001

Fatigue a  0.643 0.069 < 0.0001

Muscle pain score a  0.323 0.110 0.003

Photosensitivity a  0.279 0.080 0.0005

Raynaud’s phenomenon a  0.180 0.107 NS

Fever a 0.097 0.132 NS

a Variables are expressed as a score of 0 to 3 (0 = none; 1 = mild; 2 = moderate; 3 = severe).

among those suffering from chronic or
recurrent headache. In other studies in
which the frequency of CNS involve-
ment concomitant with the presence of
headache in SLE patients was tested, no
such difference was reported (2, 5, 7).
The sensitivity of headache for the diag-
nosis of non-thromboembolic CNS
manifestations was high but its speci-
ficity was low.
In multivariate analysis, using headache
as the dependent variable, the total arth-
ritis score, muscle pain, photosensitivity
and fatigue were each independently re-
lated to headache. This is in agreement
with the results of a factor analysis pre-
viously published by our group (19), in
which headache was associated with
fibromyalgia symptoms of nervousness
and joint and muscle pain. The issue of
fibromyalgia in SLE has recently been
addressed (20, 21). It appears to be com-
mon in SLE patients, and is not associ-
ated with increased SLEDAI scores.
As mentioned above, in the present study
we did not classify headache according
to its type. It is possible that such a clas-
sification would result in smaller differ-
ences between patients suffering from
any one of the types of headache and
those without headache.
We conclude that headache is a common
feature of SLE. In the majority of pa-
tients it is related to musculoskeletal and
constitutional disease manifestations and
is not specific for the diagnosis of seri-
ous neurological involvement.
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