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Drug-induced aseptic meningitis secondary to
trimethoprim/sulfamethoxazole: a headache to be

aware of

Joel R. Lockwood, MD; David Carr, MD

ABSTRACT

Trimethoprim/sulfamethoxazole (TMP/SMX), also known as
Septra, is acommonly encountered and prescribed antibiotic
in emergency department patients. The side effects asso-
ciated with TMP/SMX are generally mild and self-limited, but
serious side effects, including Stevens-Johnson syndrome
and drug-induced aseptic meningitis, have been reported.
We discuss the case of a 33-year-old woman who presented
to our emergency department with the signs and symptoms
of meningeal inflammation after being prescribed TMP/SMX
3 days earlier for an abscess with cellulitis.

RESUME

Le triméthoprime-sulfaméthoxazole (TMP/SMX), aussi
connu sous le nom de Septra, est un antibiotique d'usage
courant, souvent prescrit aux patients traités au service des
urgences. Les effets indésirables du TMP/SMX sont génér-
alement bénins et spontanément résolutifs, mais des effets
indésirables graves, notamment le syndrome de Stevens-
Johnson et la méningite aseptique d’origine médicamen-
teuse, ont déja été signalés. Il sera question ici du cas d'une
femmme de 33 ans, qui a consulté au service des urgences
pour des signes et symptémes d’inflammation méningée 3
jours aprés avoir regu du TMP/SMX pour un abcés accom-
pagné de cellulite.
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Aseptic meningitis encompasses all nonbacterial etiol-
ogies of meningeal inflammation. Given the high
morbidity and mortality of untreated bacterial menin-
gitis, it is essential to rule out a bacterial source in any
patient in whom meningitis is diagnosed or considered.
Drug-induced aseptic meningitis (DIAM) is an under-
appreciated cause of aseptic meningitis. A number of

different medication classes have been reported to
cause DIAM, and treatment involves withdrawal of
the offending agent and supportive care. Typically,
patients make a complete recovery.

CASE REPORT

A 33-year-old woman presented to the emergency
department (ED) with a left leg abscess and overlying
cellulitis. The abscess had been incised and drained 10
days earlier, and initially the patient had been treated
with outpatient intravenous (IV) cefazolin. Treatment
was subsequently changed to oral trimethoprim/
sulfamethoxazole (TMP/SMX) 3 days prior to ED
presentation after culture of methicillin-resistant
Staphylococcus  aurens (MRSA) from wound swabs
collected on the first visit. She returned to the ED
with a 1-day history of gradual-onset, severe frontal
headache, neck pain, nausea, vomiting, photophobia,
fever, and chills.

The patient had a past medical history of iron
deficiency anemia and was not taking any regular
medications. She admitted to poor compliance with the
prescribed TMP/SMX. Her last dose had been
approximately 12 hours prior to presentation. She
had not experienced similar symptoms previously and
did not recall previous exposure to TMP/SMX. There
was no history of recent travel, sick contacts, or IV
drug use, and she denied risk factors for fungal,
parasitic, or sexually transmitted infections.

Physical examination revealed an obese and unwell-
appearing woman with a Glasgow Coma Scale score of
14 (eyes 3, verbal 5, motor 6) who was oriented to
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person, date, and place. Vital signs were all within
normal limits at triage; however, in the ED, the patient
was found to have a temperature of 38.4°C (101.1°F).
Her respiratory, cardiovascular, and abdominal exam-
inations were normal. Her neurologic examination
showed no focal deficits, and her cranial nerves and
fundoscopic examination were unremarkable. The
patient had significant nuchal rigidity and jolt accent-
uation; however, both Kernig and Brudzinski signs
were negative.

Laboratory analysis revealed the following: hemo-
globin 89 g/L. with a mean corpuscular volume of
59.2 fL, white blood cells (WBCs) 3.8 X 107 g/L, and
platelets 189 X 10? g/L, with normal electrolytes, liver
function tests, calcium, glucose, lactate, and creatinine.
A nonenhanced computed tomographic (CT) scan of
the brain was normal. The patient underwent a lumbar
puncture revealing clear and colourless cerebrospinal
fluid (CSF) containing red blood cells (RBCs) 2.0 X
10%/L (2 cells/pL) and WBCs 25 X 10%/L (25 cells/pL),
with 7% neutrophils, 87% lymphocytes, 5% mono-
cytes, and 1% eosinophils. Blood and CSF cultures,
Gram stain, and viral polymerase chain reaction (PCR)
were negative. Approximately 1 hour prior to her
lumbar puncture and 45 minutes after ED presentation,
the patient was administered vancomycin 1 g IV,
ceftriaxone 2 g IV, and dexamethasone 10 mg IV. Her
pain was managed with ketorolac 15 mg IV and
additional IV morphine, as required.

The patient was admitted with the presumptive
diagnosis of aseptic meningitis. TMP/SMX, the
suspected culprit, was discontinued. Her symptoms
rapidly improved and were completely resolved
approximately 18 hours after she had taken her last
dose of TMP/SMX. Blood and CSF cultures were
normal, and she was discharged after a 48-hour
admission. Given the rapid resolution of the patient’s
meningeal symptoms following cessation of TMP/
SMX and the lack of evidence for bacterial, fungal,
parasitic, or viral CSF infection, the patient was
presumptively diagnosed with DIAM and advised to
avoid TMP/SMX in the future. Confirmatory testing

by drug re-exposure was not undertaken.
DISCUSSION
Meningitis is defined as an inflammation of the

leptomeninges, the tissue membrane surrounding the
brain and spinal cord. Bacterial meningitis is classically
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described as presenting with the clinical triad of fever,
neck stiffness, and altered mental status. However, in
reality, the findings are highly variable, and patients
may exhibit any combination of fever, neck stiffness,
headache, neurologic abnormalities, photophobia, sei-
zures, malaise, nausea, and vomiting.'

Meningitis is a condition that includes infectious and
noninfectious etiologies of meningeal inflammation
(Table 1). ED recognition and treatment of bacterial
meningitis are of paramount importance. Bacterial
meningitis is a common worldwide disease associ-
ated with high morbidity and mortality when left
untreated.>’ It is estimated that there are 1.2 million
cases and 150,000 deaths annually worldwide from
bacterial meningitis, with half of those affected
suffering long-term sequelae.* Emergent antibiotic
treatment has been shown to dramatically improve
survival.’

Aseptic meningitis encompasses nonbacterial etiol-
ogies of meningeal inflammation and is characterized
by CSF analysis that lacks signs of bacterial infection,
including a negative Gram stain and culture. Although
a misnomer, aseptic meningitis is classically defined as
all causes of leptomeningeal inflammation that are not

Table 1. Infectious and noninfectious etiologies of meningitis

Etiology Example
Infectious
Bacterial Bacterial infection
Partially treated bacterial infection
Parameningeal infection
Mlycobacterium tuberculosis
Viral Echovirus
Coxsackievirus
Herpes simplex virus type 1, 2
Human immunodeficiency virus (HIV)
Fungal
Parasitic

Noninfectious

Drug induced Nonsteroidal antiinflammatory drugs

(NSAIDs)
Antibiotics
Immunomodulators
Immunoglobulins
Lymphoma
Leukemia
Metastatic cancer
Systemic lupus erythematosus (SLE)
Sarcoid

Behcet disease
Vaccinations

Malignancy

Autoimmune

Other
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due to a bacterial source. This includes viral, fungal,
and parasitic infections and meningeal inflammation
from medications, malignancy, or neurosurgical pro-
cedures.® Incompletely treated bacterial meningitis
may also produce aseptic CSF studies, thereby
demonstrating the importance of elucidating a history
of any recent antibiotic use in patients with suspected
meningitis.

DIAM is a form of noninfectious aseptic meningitis
that has been associated with a number of drugs,
including antiinflammatory drugs, antimicrobial agents,
IV immunoglobulins, immunomodulators, vaccines,
and intrathecal agents (Table 2). Ibuprofen and TMP/
SMX are the most commonly reported offending
agents” The signs and symptoms of DIAM are
indistinguishable from other causes of meningitis, and
no confirmatory radiographic or laboratory tests exist.
CSF examination reveals a negative Gram stain and viral
PCR, bacterial, and fungal cultures, and DIAM is
usually indistinguishable from other nonbacterial
meningitides. Diagnostic confirmation can be made
through a controlled re-exposure to the suspected
culprit agent, but this is rarely done and usually
unnecessary.

The latent interval between drug exposure and onset
of symptoms in DIAM is typically less than 48 hours
but has been reported to range from a few minutes to

Table 2. Potential causes of drug-induced aseptic meningitis

Class Example

Nonsteroidal antiinflammatory Ibuprofen

drugs (NSAIDs) Naproxyn
Diclofenac
Cetuximab
Celecoxib

Antibiotics Trimethoprim/

sulfamethoxazole
Trimethoprim
Ciprofloxacin
Penicillin
Metronidazole
Penicillin
Amoxicillin
Cephalosporin
OKT-3 monoclonal antibodies
Infliximab
Methotrexate
Intrathecal agents
Lamotrigine
Carbamazepine

Immunomodulators

Other
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TMP/SMX-induced aseptic meningitis

4 months.” Patients report previous exposure to the
offending agent without incident in up to 45% of
cases.” Repeated episodes of DIAM are possible and are
characterized by a shorter latency period and increased
severity of symptoms.* In previously reported cases, the
acuity of symptoms varied greatly from weeks of mild
headaches to rapid and severe onset, requiring intuba-
tion.”® In all previously reported cases, symptoms
completely resolved within 24 hours after therapy
termination, without any long-term complications.”"

The pathogenesis of DIAM is poorly understood.
Some evidence indicates that DIAM may arise from a
hypersensitivity mechanism localized to the CSF.
Alternatively, it has been suggested that an accumula-
tion of immune complexes in the choroid plexus may
lead to small vessel vasculitis and resulting inflamma-
tory changes associated with meningitis.'"?

TMP/SMX is a commonly used antimicrobial and
the most widely reported antibiotic associated with
DIAM. Amoxicillin, ciprofloxacin, and cephalosporins
have also been implicated.” Of the reported cases
associated with TMP/SMX use, most have been
women. Evidence suggests that patients with systemic
lupus erythematosus or human immunodeficiency
virus (HIV) infection are at increased risk.”

DIAM should be suspected in cases of recurrant
meningitis or when there has been a recent exposure to
a culprit medication. If the diagnosis of DIAM is
considered, the suspected agent should be immediately
discontinued and while awaiting CSF culture to rule
out partially treated bacterial meningitis. Cessation
from the offending agent is the only required therapy,
and complete reversal of symptoms can be expected
within 24 hours.

As in previously reported cases, our patient pre-
sented with symptoms typical of meningitis and had
unremarkable CSF studies, including negative bacterial
cultures and viral PCR. It is possible that she had
partially treated bacterial meningitis or a fungal or
parasitic infection, thereby producing a falsely reassur-
ing CSF analysis and a negative culture. However, such
rapid improvement after TMP/SMX discontinuation is
more suggestive of DIAM than an infectious etiology.

We suspect that DIAM is an underappreciated entity
in emergency medicine. Unless emergency physicians
are well versed in the differential of aseptic meningitis
and causative etiologies of DIAM, the potential for a

missed diagnosis in the ED is high. The increased use
of TMP/SMX to treat MRSA and other emerging
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infections necessitates a thorough knowledge of the
drug’s side-effect profile.

CONCLUSION

DIAM is a rare, noninfectious source of meningeal
inflammation that is initially clinically indistinguish-
able from bacterial or viral meningitis. Emergency
physicians should entertain the possibility of DIAM in
any patient who has a suggestive drug history after
potentially dangerous etiologies have been excluded. A
number of offending agents have been implicated,
including commonly used antiinflammatory drugs,
antibiotics, and immunomodulators. Cessation of the
offending agent provides definitive therapy for DIAM
and typically results in rapid and complete resolution
of symptoms within 24 hours.

Competing interests: None declared.
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