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Case report

Meningitis due to non-steroidal anti-inflammatory
drugs: an often-overlooked complication of a widely

used medication

Florian Desgranges,' Nathalie Tebib, Olivier Lamy,” Antonios Kritikos'

SUMMARY

A 40-year-old man developed aseptic meningitis after
ibuprofen consumption for tension-type headaches. After
a thorough diagnostic workup and lack of improvement
on empirical therapy for common aetiologies of
meningitis (bacterial and viral infections), we suspected
non-steroidal anti-inflammatory drug (NSAID) induced
meningitis due to the temporal relationship between
drug administration and symptom onset. Two days after
NSAID suppression, the evolution was progressively
favourable with complete resolution of fever and
symptoms. On follow-up, symptoms did not recur

and there was no neurological sequela. This article
summarises the clinical picture and the complementary
exams that led to the difficult-to-make diagnosis of
NSAID-induced acute meningitis, in parallel with a brief
review of the literature.

BACKGROUND
Non-steroidal anti-inflammatory drug (NSAID)-
induced meningitis is a rare entity that presents
with acute or recurrent symptoms and signs of
aseptic meningitis. The term ‘aseptic meningitis’
refers to a clinical syndrome characterised by
meningeal inflammation with negative cultures for
common bacteria causing acute purulent menin-
gitis. The main aetiologies of aseptic meningitis
are viral infections, but it can also be caused by
bacterial, fungal or parasitic infections, as well as
non-infectious triggers, such as drugs, malignancies
or autoimmune diseases, especially systemic lupus
erythematosus (SLE) and rheumatoid arthritis."
The first drug-induced aseptic meningitis (DIAM)
was described in 1978, in a patient with SLE who
developed four episodes of meningitis after taking
ibuprofen.” Since then, many offending drugs were
described with NSAIDs and particularly ibuprofen
being among the most frequently incriminated.
This clinical entity is worth attention. It is a rare
complication of a widely used medication that can
be easily missed. Indeed, diagnosis is difficult to
make and usually leads to an extensive workup. In
a recent UK multicentric prospective observational
cohort of 638 patients with confirmed meningitis of
any type, Mc Gill et al’ found 16% (n=99) of bacte-
rial meningitis and 36% of viral infections (n=231)
mainly caused by enteroviruses, Herpes simplex
viruses (HSV) and Varicella zoster virus (VZV)
(n=225). The non-infectious causes that were

identified accounted for 3% of all cases (n=20).
Interestingly, no DIAM was reported and there
were still 42% (n=267) of meningitis of unknown
cause, which is concordant with other studies.*™® It
is reasonable to assume that at least some of these
patients may have developed a DIAM.

We present a case report of an acute aseptic
meningitis induced by ibuprofen with a brief over-
view of the literature.

CASE PRESENTATION

A 40-year-old Colombian man living in Switzerland
for 11 years and working as a railway manufacturer
was admitted to the emergency department (ED)
for a 1-week history of persistent frontal head-
ache. The pain started as a generalised throbbing
headache without any other associated neurolog-
ical symptoms. Given the progressive worsening
of his symptoms despite taking over-the-counter
painkillers (paracetamol and NSAID), he sought
medical care.

His medical history is relevant for chronic lower
back pain due to lumbar disc herniation for which
he sometimes takes NSAID. He rarely suffers from
headaches and has never had a migraine. Patient’s
social history revealed a 1-month trip to Colombia
6 months earlier, where he did not develop any
symptoms. He did not recall bathing in fresh water
during his trip and did not eat any unpasteurised
dairy products. There was no known exposure
to cattle, rodents or tick bites and the patient did
not report any known contact with tuberculosis-
infected people. He was vaccinated for yellow fever
but could not confirm to have received the full
vaccination plan in his childhood.

Neurological — examination laboratory
work-up showed no abnormality. On admission,
NSAIDs were suspended and opioid analgesics were
administered resulting in a quick pain relief. The
patient was finally discharged with the diagnosis
of tension-type headache for which paracetamol,
ibuprofen and tramadol were prescribed.

A few hours after taking all the above-mentioned
drugs, the patient consulted again due to reappear-
ance of a pulsatile, fronto-parietal headache with
a fever sensation and an episode of diarrhoea.
Physical examination revealed a temperature of
38.1°C (100.6°F) but no specific neurological find-
ings. Nevertheless, the presence of headache with
fever prompted a lumbar puncture for meningitis.
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Table 1 Lumbar puncture results on days 1 and 5 after meningitis
onset

Normal values Day 1 Day 5
Leukocytes (10%1) 04 90 74
Neutrophils (%) 52 13
Lymphocytes (%) 22 78
Erythrocytes (1 %) o <1 6
Proteins (mg/L) 150-450 915 1042
Glucose (mmol/L) 2.2-4.4 3.5 2.3
CSF/blood glucose  >0.6 0.58 0.38

ratio

CSF, cerebrospinal fluid.

Indeed, cerebrospinal fluid (CSF) analysis revealed a neutro-
philic meningitis with elevated protein levels and hypoglycorrha-
chia (table 1, Day 1). An empirical treatment of dexamethasone
and ceftriaxone was initiated while microbiology results were
pending. However, CSF bacterial culture and multiplex PCR
assay for common infectious aetiologies (namely Streprococcus
pneumoniae, Neisseria meningitidis, Listeria monocytogenes,
Haemophilus influenzae, enteroviruses, HSV type 1 and 2 and
VZV) yielded negative results. A contrast-enhanced computed
brain tomography showed no anomaly. The empirical treatment
for initial suspicion of bacterial meningitis was therefore rapidly
discontinued. Again, ibuprofen and other prescribed analgesics
were replaced by morphine due to pain severity thus allowing
a rapid pain relief. Based on these results and the absence of
headache recurrence after more than 24 hours observation, the
patient was discharged with the diagnosis of aseptic meningitis
of suspected viral aetiology, and paracetamol, ibuprofen and
tramadol were reordered.

Two days later, the patient went to the ED for the third time
with recurrent headaches. He stated that despite the preventive
use of all the above-mentioned analgesics, the headaches reap-
peared together with fever and a gradual deterioration of the
general condition. Moreover, the patient described new onset
of neck pain, photophobia and phonophobia, loss of appetite
and fatigue. At presentation this time, he was febrile at 38.6°C
(101.48°F) with normal respiratory rate, pulse and blood pres-
sure. On physical examination, the patient had a slight psycho-
motor deceleration without confusion. Neck stiffness was noted
for the first time without any other neurological abnormality.
The patient was hospitalised for further investigations and
analgesia.

Investigations

At that time, a second lumbar puncture was performed (ie, 4
days after the first analysis) showing lymphocytic predominance
(78%) with persistence of high protein levels and slightly lower
blood glucose (table 1, Day 5). The patient was empirically
treated with intravenous acyclovir, amoxicillin and ceftriaxone
for suspected meningoencephalitis, but again, no common infec-
tious aetiology was identified by CSF culture and multiplex
PCR assay. At that time a thorough diagnostic workup was
performed. Eubacterial and panfungal PCR were added in the
CSF analysis and were both negative. We found a positive tuber-
culosis enzyme-linked immunospot assay for interferon-y (TB-
Spot) but CSF direct examination for acid-fast bacilli and CSF
PCR for Mycobacterium tuberculosis complex were negative.
Eventually, CSF mycobacterial culture was sterile after 8 weeks
of incubation. A fourth-generation HIV test (antibodies and
p24 antigen detection test) and a Syphilis screening (Treponema

pallidum Hemagglutination Assay) were negative. Despite no
history of recent tick bite, endemic tick-borne associated infec-
tions were also considered. Tick-borne encephalitis serology
showed a weakly positive IgG signal with negative IgM and
Borrelia burgdorferi serology showed positive IgM with negative
IgG on Enzyme Linked Fluorescent Assay but with a negative
immunoblot test. PCR in the CSF for B. burgdorferi turned out
negative. We completed the infectious diseases assessment with
serologies for lymphocytic choriomeningitis (LCMV), West Nile
and Toscana viruses which all came out negative. Mumps IgG
serology was compatible with past immunisation.

Differential diagnosis

As defined above, the patient developed an aseptic meningitis
(CSF pleocytosis of lymphocytic predominance with negative
cultures and PCR for common aetiologies of acute purulent
meningitis). CSF pleocytosis evolved from polymorphonu-
clear to lymphocytic predominance, which is described in cases
where lumbar puncture is performed within the first 48 hours
of disease progression. Thus, we believe that the meningitis
process started shortly before the first lumbar puncture and
that the first days of headache were linked to another condi-
tion (possibly tension-type headache as initially retained). In
the workup, the patient had a negative two-tiered testing for
B. burgdorferi as well as a negative CSF PCR. Although these
tests have a low sensitivities for detecting early neuroborreli-
osis,” we considered them sufficient to exclude this diagnosis
in the absence of obvious recent tick exposure. Although the
CSF constellation together with the epidemiological context
and the presence of a positive TB-spot rose up concern about
possible meningeal tuberculosis, we stopped considering this
diagnosis given the resolution of symptoms on NSAID inter-
ruption and without antituberculous treatment. Leptospi-
rosis can occur as a biphasic illness and aseptic meningitis is a
common finding. Diagnostic suspicion should be high in case
of exposure to possible contaminated environmental sources,
presence of haemorrhage, myalgia, bilateral enlarged kidneys,
sterile pyuria, hypokalemia or thrombocytopenia.® None of the
above was present in our case except a potential professional
exposure to rodent’s excrements. We did not formally exclude
this infection, but we performed an eubacterial PCR (detection
of bacterial ribosomal 16S DNA) in the CSF that would have
detected leptospirosis if present. Research on enteroviruses,
HSV type 1 and 2 and VZV by PCR in the CSF has also been
negative. Aseptic meningitis can be directly caused by HIV-1
during acute infection and p24 antigen should be detected in
the blood.” Thus, in absence of other signs for an acute HIV
infection with negative p24 research, we did not retain this
diagnosis. A second HIV test was performed 3 months later
with negative results. Mumps can also cause an aseptic menin-
gitis before parotid involvement'® and because of an unknown
vaccine history, we performed a serological test that reflected
seropositivity with protective immunity. Concerning tick-borne
encephalitis, we concluded that a cross-reaction with previous
yellow fever vaccination explained the positive IgG results.'!
We also looked for LCMV infection but serology was negative.
Our patient did not have any classical risk factors for inva-
sive fungal infection, namely haematological malignancy, solid
organ transplantation or intensive care unit stay.'* Regarding
endemic mycoses in Colombia, histoplasmosis, paracoccidiomy-
cosis and coccidiomycosis can sometimes present as meningitis
in immunocompetent patients.”> '* Due to the clinical improve-
ment of our patient without any specific treatment and thus a

2

Desgranges F, et al. BMJ Case Rep 2019;12:¢231619. doi:10.1136/bcr-2019-231619



Rare disease

low suspicion for this type of infections, we only performed a
panfungal PCR (detection of fungal ribosomal DNA) that was
negative.

Treatment

During the first days of hospitalisation, the patient remained
febrile without improvement of headache despite paracetamol,
ibuprofen and morphine administration. Based on an inconclu-
sive infectious diseases workup and the lack of improvement
with empirical therapy, we discontinued anti-infective therapies
after 48 hours. Furthermore, we found a temporal relationship
between ibuprofen use and symptom worsening: initial head-
aches worsened after the first ibuprofen dose, pain resolved when
NSAIDs were replaced by morphine during the ED visits and
symptoms of meningitis recurred after each NSAID restart on
hospital discharge. As a result, we suspected ibuprofen-induced
meningitis and this medication was immediately suspended.

OUTCOME AND FOLLOW-UP

The patient suffered from symptoms of meningeal syndrome for
8 days until ibuprofen was discontinued without any other inter-
vention. The evolution was then progressively favourable with
fever waning after 2 days and complete resolution of symptoms
after 6 days of ibuprofen withdrawal. Further investigations,
including research of auto-immune diseases, were suspended
on patient’s symptoms improvement. Nine months after the
patient’s initial presentation, he did not report any headache
recurrence and he did not have any neurological sequela. Given
the patient’s favourable evolution after ibuprofen discontinua-
tion and the absence of alternative diagnosis despite a thorough
workup, we assumed that the patient developed a DIAM caused
by ibuprofen as in most cases of NSAIDs induced meningitis.

DISCUSSION

While gastrointestinal and renal side effects of NSAIDs are
widely described, central nervous system adverse events are less
well appreciated and the true incidence of NSAID-associated
meningitis remains difficult to define. The importance of neuro-
psychiatric disorders induced by NSAIDs was largely described
in 1992, based on reports in New Zealand." Other drugs have
been described in DIAM including antibiotics such as trimetho-
prim with or without sulfamethoxazole, immunomodulating
agents such as monoclonal antibody OKT3 and intravenous
immunoglobulins, intrathecal agents and others.'® DIAM is a
rare condition with less than 200 cases reported in the litera-
ture until 2014."7 DIAM involves all the typical symptoms of
acute meningitis, most patients presenting with fever (88%),
headaches (82%), meningeal signs (72%), altered conscious-
ness (47%), and nausea or vomiting (49%). Some patients can
develop generalised arthralgia/myalgia and cutaneous rashes
or signs of meningoencephalitis with confusion and upgoing
plantar reflexes.'® ¥ CSF findings may vary but most described
cases show elevated protein concentration with polymorpho-
nuclear pleocytosis making it challenging to distinguish DIAM
from acute bacterial meningitis. Occasionally, one might also
find a significant percentage of lymphocytes and rarely eosin-
ophils in CSF analysis.”® Glucose levels are generally normal
or slightly decreased.?! To date, there is no laboratory test
available to confirm drug-induced meningitis which remains
a diagnosis of exclusion. However, a detailed medical history
can reveal a temporal relationship between the offending drug
and symptoms occurrence. Interval between drug intake and
development of meningitis varies in the literature but signs and

symptoms usually appear within 24-48 hours after drug inges-
tion.?! # Treatment of drug-induced aseptic meningitis consists
of discontinuing the suspected medication and taking supportive
measures. Use of corticosteroids has shown conflicting results.?
Rapid resolution of symptoms after drug discontinuation is
suggestive for the diagnosis and the clinical course, particularly
with ibuprofen, is relatively short and benign. In general, a fairly
rapid recovery is observed after 24—48 hours after drug discon-
tinuation. A delayed resolution of symptoms for up to 5 days is
also possible."” CSF findings may also take some time to return
to normal.?’ Meningitis development might need repeated expo-
sures to the offending drug, but it seems that once a drug has
induced meningitis, symptoms will recur on each drug expo-
sure.” 2222 Whether the symptom-free interval will be shorter
after iterative exposures is still debated."” **

Physiopathology mechanisms of DIAM remain poorly under-
stood and insufficiently described. They may be different
according to the eliciting drug and the condition of the patient.
This is highlighted by the different types of pleocytosis described
in CSF in this condition (neutrophils, lymphocytes or even eosin-
ophils). Two types of mechanisms are commonly proposed for
DIAM: a direct chemical irritation of the meninges or a hyper-
sensitivity response.'® The fact that the pathologic responses are
confined to the meninges, and that some offending drugs, such
as ibuprofen, only reach small concentrations in CSF make it
difficult to understand and analyse these reactions.”> However,
it is striking that ibuprofen doses as low as 200 mg orally can
elicit this adverse reaction.'® Interestingly, a wide proportion of
patients who develop DIAM have an underlying autoimmune
pathology, mainly SLE. This is especially true for patients with
ibuprofen-induced meningitis since the estimated prevalence of
autoimmune connective tissue disorder is 61% in this group.?
These patients have an immune system dysregulation which could
make them more susceptible to inappropriate drug response, but
at the same time they are also heavy NSAIDs consumers, which
could lead to an overestimation of DIAM incidence in retrospec-
tives analyses. Thus, it is not clear if an autoimmune workup
should be warranted for all cases of DIAM. Our patient had no
other complaint suggesting an autoimmune disease and we did
not perform any autoantibodies screening.

For ibuprofen-induced meningitis, there is some evidence for
type I or type IV hypersensitivity reactions.*> " To our knowl-
edge, no study has demonstrated an IgE-mediated mechanism.
The possibility of desensitisation or inducible tolerance in these
patients is yet subject to clarification. Cross reactivity among

Learning points

» |buprofen-induced meningitis mimics infectious aetiologies
and there is no specific marker for this adverse event, which
makes it difficult to diagnose and suggests that its frequency
is probably underestimated.

» Clinical course is benign and no long-term sequela has been
described. However, avoidance of all NSAIDs is cautiously
recommended after ibuprofen-induced meningitis, which
excludes a drug class that is difficult to replace.

» A diagnosis confirmation with in-hospital drug challenge may
be discussed in cases where NSAIDs are strongly needed to
avoid inappropriate eviction or to test alternative NSAIDs.

» An infectious diseases workup is needed for any suspected
case of DIAM which can be retained as a diagnosis after
exclusion of other possibilities.
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NSAIDs might be possible since recurrent episodes with different
NSAIDs after an initial episode of ibuprofen-induced meningitis
have been described.'® Therefore, avoidance of all NSAIDs is
cautiously recommended after ibuprofen-induced meningitis. A
diagnosis confirmation with in-hospital drug challenge (or test of
an alternative NSAID) may be discussed in cases where NSAIDs
are essential for patient’s management in order to avoid inappro-
priate eviction of the whole drug class.”® In our case, the patient
was young and had a chronic low back pain history for which he
may benefit of NSAIDs in the future. Therefore, we considered
a drug challenge that he eventually declined after enlightened
explanations.
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