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Aseptic meningitis in the setting of giant cell
arteritis (GCA): a case report
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Abstract

Background Giant cell arteritis (GCA) is a vasculitis primarily affecting medium- and large-sized arteries. The
diagnosis may be challenging and lead to delays in treatment. Cerebrospinal fluid (CSF) pleocytosis is an uncommon
association but may occur due to central nervous system (CNS) vasculitis or pachymeningitis. We describe a case
fulfilling the criteria for diagnosing GCA, associated with CSF pleocytosis and normal neuroimaging.

Case presentation A 76-year-old woman presented to our regional hospital with three weeks of fever, confusion and
fatigue. Two days later, she developed a right temporal headache with scalp tenderness. Preliminary investigations,
including an FDG-PET scan, were unrevealing. Cerebrospinal fluid sampling demonstrated an isolated mononuclear
pleocytosis. Brain magnetic resonance imaging (MRI) and an extensive panel of investigations failed to identify a
cause, and a diagnosis of aseptic meningitis was made. An ultrasound of her right temporal artery was performed
which demonstrated a non-compressible halo sign consistent with GCA. The patient was commenced on high-dose
corticosteroid therapy with significant improvement in her symptoms.

Conclusions This case strengthens the association of CSF pleocytosis occurring as a complication of GCA and alerts
clinicians to consider the possibility of GCA as a potential aetiology for aseptic meningitis.
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Background

Aseptic meningitis is characterised by meningeal inflam-
mation with cerebrospinal fluid (CSF) analysis demon-
strating pleocytosis but with negative Gram staining and
cultures [1]. Viruses, including enteroviruses and herpes-
viruses, are the most prevalent infectious cause. Non-
infectious causes include medications or may be linked to
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as headache, visual abnormalities, jaw claudication, and


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s41927-025-00480-4&domain=pdf&date_stamp=2025-3-10

Thirukumar et al. BMC Rheumatology (2025) 9:29

scalp tenderness [3]. Rare complications such as tongue
necrosis and tongue claudication can also occur. Con-
stitutional symptoms, such as fever, malaise, and fatigue
are not uncommon [4]. Cerebrospinal fluid pleocytosis is
an uncommon association with GCA but is recognised
to occur in the context of central nervous system (CNS)
vasculitis or pachymeningitis. These cases have been
associated with focal neurology and/or neuroimaging
changes.

Here, we describe a case of aseptic meningitis without
focal neurology or MRI abnormalities occurring in asso-
ciation with GCA.

Case presentation

A 76-year-old Caucasian woman presented to our hospi-
tal with three weeks of quotidian low-grade fevers asso-
ciated with mild chills, nausea, fatigue, loss of weight,
anorexia, and confusion. Her past medical history
included well-controlled type 2 diabetes, hypertension,
previous cigarette smoking and a cervical spine fusion.
She had no recent travel history or sick contacts. She
lived at home alone and was independent in self-care.

On presentation, she was mildly confused but was not
in distress. Examination of the lymphoreticular, neuro-
logical, cardiovascular, and respiratory system was unre-
markable. Neck examination was limited by her previous
spinal fusion. Two days after admission, she complained
of a right temporal headache associated with overlying
tenderness. There was no jaw claudication, visual distur-
bance, or proximal muscle weakness. Further examina-
tion demonstrated no carotid bruit, equal blood pressure
in both arms and an absence of peripheral synovitis.

Full blood count and serum biochemistry were nor-
mal. Multiple sets of blood cultures were negative.
Her C-reactive protein (CRP) was 148 mg/L and her
erythrocyte sedimentation rate (ESR) was 58 mm/hr.
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An extensive panel of investigations was conducted as
described in Table 1.

Computer tomography (CT) of the chest, abdomen,
and pelvis as well as fluorodeoxyglucose-positron emis-
sion tomography (FDG-PET) did not identify an occult
source of infection or malignancy. Mildly avid bilateral
mediastinal and hilar lymph nodes were seen on the
FDG-PET, raising the possibility of neurosarcoidosis.
The patient proceeded to bronchoscopy with endobron-
chial biopsy which yielded only benign epithelium and
collagenous tissue and no evidence of granulomatous
inflammation.

CSF analysis revealed a normal protein and glucose
with a lymphocytic pleocytosis of 48 x 10° cells per litre.
The Gram stain was negative, there was no growth on
CSF cultures and a viral PCR panel was also negative. A
diagnosis of aseptic meningitis was made. Magnetic res-
onance imaging (MRI) of the brain performed on day 2
(without contrast) and on day 65 (with and without con-
trast) excluded pachymeningitis, identifying only stable
chronic small vessel ischemic changes (Fig. 1).

In view of the development and persistence of the right
temporal headache, an ultrasound of the right temporal
artery was performed. It demonstrated a non-compress-
ible hypoechoic halo sign of 0.5 mm — exceeding the nor-
mal cut-off of 0.42 mm [5] — suggestive of GCA (Fig. 2).

The patient was commenced on intravenous meth-
ylprednisolone 1 g for three days and subsequently
treated with oral prednisolone 60 mg daily with an
ongoing weaning dose. She demonstrated significant
improvement in her right temporal headache within
days. Her fever, which had resolved within the first week
of admission, remained absent. Inflammatory mark-
ers, including CRP and ESR, showed a downward trend
and eventually normalised. A repeat lumbar puncture
was not performed, and therefore, CSF was not retested

Table 1 Diagnostic investigations undertaken which were negative or within normal limits

Autoimmune markers Paraneoplastic and neuro- Infective Screening Other serum CSF analysis Broncho-
nal antibodies markers alveolar
lavage
Anti-CCP ANNA-1/anti-Hu HIV serology Serum ACE Enterovirus, HSV, Bacterial
Rheumatoid factor ANNA-2/anti-Ri Syphilis serology LDH VZV, EBV and CMV culture
Anti-dsDNA Anti-PCA-1/Yo Respiratory viral PCR  Creatinine kinase PCR AFB staining
ANA Anti-PCA-2 CMV PCR Serum PEP and free Cryptococcal and culture
MPO-ANCA Anti-CV2/CRMPS EBV PCR light chains antigen Atypical pneu-
PR3-ANCA Anti-PCA-Tr TBIGRA TSH Fungal culture monia PCR
ENA antibodies Anti-Ma/Ta Whipple's serology Vitamin B12 Flow cytometry Cytology
HLA-B*51 Anti-GAD Histopathology
Anti-Amphiphysin Flow
cytometry

Note: Serum ammonia and immunoglobulin (Ig)G4 levels were not measured

Abbreviations: CCP, Cyclic citrinullated peptide; dsDNA, Double stranded DNA; ANA, Antinuclear antibody; MPO-ANCA, Myeloperoxidase-antineutrophil cytoplasm
autoantibody; PR3-ANCA, Proteinase 3-antineutrophil cytoplasm autoantibody; ENA, Extractable nuclear antigen; PCA, Purkinje cell cytoplasmic antibody; CRMPS5,
Collapsin response mediator protein 5; GAD, Glutamic acid decarboxylase; IGRA, Interferon-gamma release assay; ACE, Angiotensin converting enzyme; LDH,
Lactate dehydrogenase; PEP, Protein electrophoresis; TSH, Thyroid-stimulating hormone; HSV, Herpes simplex; VZV, Varicella-Zoster; EBV, Epstein-Barr virus; CMV,

Cytomegalovirus; PCR, Polymerase chain reaction; AFB, Acid fast bacilli



Thirukumar et al. BMC Rheumatology (2025) 9:29

Page 3 of 6

Fig. 1 Non-contrast MRI of the brain on day 65 of admission. (A) Coronal view with age-related parenchymal changes without focal hippocampal atro-
phy. (B) Axial view showing mild chronic small vessel ischemic changes in the cerebral white matter

Fig. 2 Duplex ultrasound of the right temporal artery. (A) Longitudinal view with visible thickening of the vessel wall. (B) Transverse view with halo sign
indicative of GCA

post-treatment. However, despite these improvements,
the patient’s confusion persisted. She developed persis-
tent cognitive impairment, which required ongoing sup-
portive management.

Discussion and conclusions

Aseptic meningitis, a syndrome with an acute or sub-
acute onset, is defined as meningeal inflammation con-
sisting of clinical features of meningitis, such as fever,
headache, nausea or vomiting and neck stiftfness, in con-
junction with a CSF pleocytosis and negative Gram stain
and cultures [1]. Our patient fulfilled the clinical and CSF
criteria for aseptic meningitis.

The 2022 ACR/EULAR Classification Criteria state
that a diagnosis of GCA can only be made in patients
aged 50 and above [3]. According to these classification
criteria, either a positive temporal artery biopsy or a halo
sign elicited on temporal artery ultrasound generates
the greatest diagnostic weight, scoring 5 points. Addi-
tional points are given for evidence of extracranial ves-
sel involvement, such as visual loss, jaw claudication or
scalp tenderness, as well as investigation findings includ-
ing a raised ESR or CRP [3]. Our patient’s presentation
scored 12 points, well above the 6 points required to sup-
port the diagnosis of GCA. In patients with a high pre-
test probability and positive imaging findings, additional
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Authors  Patient GCA features Focal neurology CSF findings Neuroimaging

age
Hirschet 47 Headache, fever, weight loss, fatigue, elevated  Left hemiparesis Hyperproteinorrachia  Angiography: marked
al[11] ESR and pleocytosis stenoses in intracranial

arteries
Salvarani 72 (case Headache, jaw claudication, elevated ESR Spastic dysarthria, Hyperproteinorrachia  MRI: multiple widespread
etal[12] 2) apraxia of speech, gait  and pleocytosis ischaemic infarcts
ataxia
Lariviére 59 (case Headache, fever, weight loss, jaw claudication,  Left hemidysesthesia,  Pleocytosis MRI: multiple small acute
etal [13] 2) scalp dysesthesia, diplopia, amaurosis, elevated  and horizontal diplopia ischemic lesions, left frontal
CRP lobe ischaemia

72 (case Headache, weight loss, jaw claudication, scalp  Left upper limb paresis, Hyperproteinorrachia  MRI: bilateral cerebellar

4) hyperesthesia, left amaurosis, elevated CRP gait ataxia and pleocytosis infarcts
Parraetal 56 Headache, weight loss, tender temporal arter-  Left central facial palsy, Pleocytosis MRI: multiple watershed
4] ies, raised CRP and ESR spastic tetraparesis, infarcts, intracranial

impaired awareness dissections
Roelcke et 63 Headache, neck stiffness, fever, jaw claudica- Bilateral 7th nerve Hyperproteinorrachia ~ MRI: right cerebellar tento-
al[18] tion, tender temporal artery, raised ESR palsy and pleocytosis rium meningeal enhance-
ment; normal parenchyma

Kutty etal 53 Headache, fever, right orbital pain, raised CRP Absent Hyperproteinorrachia  MRI: focal enhancement
[20] and ESR and pleocytosis of dura
Present 76 Headache, fever, weight loss, fatigue, scalp Absent Pleocytosis MRI: no acute infarct
case tenderness, elevated CRP and ESR

investigations such as temporal artery biopsy may not be
required [6].

Given the challenging assessment of a confused
patient, rare association of CSF pleocytosis with GCA
and an FDG-PET scan which did not reveal evidence of
vasculitis, there was a delay in confirming the diagnosis
in our patient. While the 2023 EULAR recommenda-
tions state that FDG-PET can be used as an alternative
for evaluating cranial arteries in patients with possible
GCA, ultrasound of the temporal and axillary arteries
remains the first-line imaging modality [6]. Ultrasound
has been shown to be more sensitive at detecting GCA
than FDG-PET. In low risk-of-bias (RoB) studies, ultra-
sound had a greater pooled sensitivity than FDG-PET at
88% compared to 76% [7]. This is supported by Nielsen
et al, the only low RoB study that directly compared
ultrasound with FDG-PET, and reported a sensitivity of
91% for ultrasound compared to 79% for FDG-PET when
assessing both cranial and extracranial arteries [8].

Neurologic complications in GCA are uncommon,
and typically manifest as neuropathies or, rarely, isch-
emic strokes [9-15]. CSF abnormalities have previously
been reported in GCA, including hyperproteinorrachia,
elevated CSF interleukin-6 levels and mononuclear pleo-
cytosis [11-20]. In contrast to our patient, CSF pleocyto-
sis is often identified in association with focal neurology
and evidence of intracranial vasculitis and ischaemic
changes visualised on MRI [11-15]. A case report from
1980, prior to the widespread availability of MRI, reports
an abnormal radioisotope brain scan and CSF findings
consistent with intracranial vasculitis in association with

GCA [16]. Patients have also been described with GCA-
associated hypertrophic pachymeningitis, where, in
addition to CSF abnormalities, contrast-enhanced MRI
revealed enhancing dural thickening [19, 20]. Kutty et al.
postulate that vascular inflammation of the dural arteries
may result in dural thickening and CSF pleocytosis [19,
20]. Roelcke et al. reported a case of meningoradiculitis
resulting in bilateral cranial nerve VII palsies with a CSE
pleocytosis in association with giant cell arteritis [18].

Our case provides evidence that temporal arteritis may
also result in a CSF pleocytosis in the absence of focal
neurology or neuroimaging changes. Aseptic meningitis
may result in leptomeningeal contrast enhancement on
MRYI, but is often absent in cases with little to no dysfunc-
tion of the blood-CSF barrier, which was likely in our
patient given her normal CSF protein levels [21].

Table 2 describes the reported cases of CSF pleocytosis
in association with GCA and illustrates the spectrum of
neurological and clinical manifestations.

Although GCA-induced cognitive impairment may be
reversed when treatment is initiated early, our patient’s
lingering confusion and cognitive deficits may have been
caused by irreversible neural injury that occurred during
the diagnostic delay. In GCA, the intense inflammatory
process — exacerbated by age-related vascular changes
— can cause microvascular damage and neuronal injury
resulting in neurological aging that may not recover even
after systemic inflammation is controlled [22]. Some
reports, such as by Lahaye et al., demonstrated significant
cognitive recovery with early intervention [23]. How-
ever, delayed treatment or pre-existing cerebrovascular
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pathology may lead to permanent deficits [22—24]. Addi-
tionally, while strokes are well-known causes of cognitive
decline in GCA [24], our patient’s MRIs did not reveal
any new infarcts, suggesting that a more subtle, diffuse
inflammatory insult may be responsible. This is similar
to the neuropsychiatric sequelae observed in a small case
series of aseptic meningitis, where some patients experi-
enced persistent cognitive impairment despite the reso-
lution of acute inflammation [25]. Thus, even though the
clinical and biochemical features of GCA improved, the
irreversible damage incurred during the acute phase may
account for her enduring cognitive impairment. Further-
more, the age-related involutional changes observed on
the initial MRI Brain may have represented heretofore
subclinical cognitive decline which was exacerbated by
the protracted delirium associated with her illness.

Despite our extensive investigations, we acknowledge
the possibility of an explanation other than GCA for
the CSF pleocytosis present in our patient. However,
the temporal association, lack of an alternate diagnosis
and other reports of CSF pleocytosis in association with
GCA strengthen the probability that GCA was the causal
pathology.

In conclusion, our case alerts clinicians to the impor-
tance of considering GCA as a potential cause of asep-
tic meningitis and strengthens the associations between
GCA and a CSF pleocytosis. Ultrasound of the temporal
and axillary arteries represents a non-invasive and rela-
tively inexpensive investigation modality and was key to
achieving a diagnosis in our patient. Timely recognition
and prompt initiation of steroids is necessary in GCA to
prevent clinical deterioration and complications.
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