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Abstract

There are few reported cases of meningitis in pregnancy and presentation can be variable in
each patient which may cause diagnostic challenges and potential delays in treatment. Here, we
discuss a case of aseptic meningitis - a 36 years old Gravida 2 Para 1 pediatric physician with
“the worst headache of her life” at 31+5 weeks of gestation. At presentation, she did not have any
of the classic triads of meningitis (fever, neck stiffness, and/or a change in mental status) and did
not report any neurological symptoms. In view of persistent headache, development of pyrexia,
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and evolving symptoms of photophobia, she was referred to a neurology specialist, and a lumbar

puncture was performed. Findings were in line with meningitis and the polymerase chain reaction
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confirmed enterovirus meningitis. Although aseptic meningitis is rare, it should be considered

as a differential diagnosis in patients with persistent complaints, development of associated
symptoms of pyrexia, photophobia, and neck pain, as well as in patients with increased risk of

exposure to viral illnesses.

Introduction

Meningitis is the inflammation of the meninges, caused
by bacterial or viral infection of the central nervous system.
It can be associated with significant morbidity and mortality,
which has been observed to be as high as 21% in bacterial
meningitis [1].

Lumbar puncture and evaluation of the cerebral spinal
fluid (CSF) are often required to confirm the diagnosis [2,3].
However, lumbar puncture is invasive and runs the risk
of complications such as post-lumbar puncture headache,
bleeding, infection, spinal hematoma, and cerebral herniation
[4]. Hence, detailed clinical assessment, evaluation of the
patient and associated risk factors, as well as a high index of
clinical suspicionis crucial. Due to atypical clinical presentation
in the early evolving disease, such invasive investigations may
not be offered to the patient as first-line, and less invasive
investigations such as magnetic resonance imaging (MRI)
are often prioritized to rule out other possible differentials.
These, however, may be of low yield and can potentially
confound clinical judgment with non-specific findings. Early
referral to a neurology specialist for multidisciplinary care is
recommended when clinical suspicion is high.
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Case presentation
Patient information and clinical findings

We describe a case of a 36 years old Gravida 2 Para 1
pediatric physician who presented with “the worst headache
of her life” at 31+5 weeks of gestation. She had no significant
past medical or surgical history of note. Her first pregnancy
cumulated in a full-term normal vaginal delivery and she did
not have any hypertension or gestational diabetes. For the
current pregnancy, she had been on regular follow-up since
the first trimester. It was an otherwise low-risk pregnancy
with no prior issues.

At presentation, she did not complain of any symptoms
related to the classic triad of meningitis (fever, neck stiffness,
and/or a change in mental status) nor report any neurological
symptoms. Physical examination findings including
temperature, blood pressure, heart rate, and full neurological
examination were normal. Differential diagnoses, in this
case, included tension headache, migraines, cerebral venous
thrombosis, tumors, hypertension, intracranial hemorrhages,
iatrogenic causes, and meningitis.

Diagnosis & treatment

Initial investigations revealed an abnormal white cell count
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of 9.47x10°/L with a mild neutrophilic shift of 7.88x10°/L.
C-reactive protein was elevated at 35.3 mg/L, and serum
lactate levels were normal. She underwent an MRI of the brain
which showed no evidence of cerebral venous thrombosis or
any other pathology, but revealed a non-specific finding of a
2-centimeter arachnoid cyst. At this point, she was treated
symptomatically with analgesia and intravenous hydration.

She turned pyretic several hours after admission where
she spiked a temperature of 38.8 degrees Celsius. There were
no other localizing sources of infection. In view of persistent
headache, development of pyrexia, and evolving symptoms
of photophobia, she was referred to a neurology specialist,
and a lumbar puncture was performed. The CSF was turbid
with an elevated white cell of 1030/uL, normal CSF to blood
glucose ratio, and normal opening pressure. The lymphocyte
differential count was raised to 75%. Empirical coverage with
antibiotics (ceftriaxone) and antiviral (acyclovir) therapy
was started in view of significant leucocytosis in her CSF full
examination microscopic examination (FEME) while awaiting
culture and polymerase chain reaction (PCR) results.

Repeated history taken by referred neurologist further
revealed subjective neck pain and recent exposure to
pediatric patients with viral infections. Her CSF PCR results
later showed the detection of enterovirus ribonucleic acid.

Follow-up and outcomes

By the third day of admission, the patient’s fever lysed and
she clinically improved. She was discharged well on the fourth
day of admission and CSF culture results came out negative for
bacteria growth on the following day. Her recovery thereafter
was uncomplicated. Subsequently, she had routine antenatal
visits and a normal vaginal delivery at 39 weeks without any
adverse maternal or fetal outcomes. A standing appointment
with the neurologist was also scheduled post-partum for a
follow-up of the incidental finding of the arachnoid cyst on
her MRIL

Discussion

The most common causes of headaches in pregnancy
are tension headaches and migraines [5]. However,
secondary headaches such as cerebral venous thrombosis,
tumors, hypertension (including pre-eclampsia, eclampsia,
and associated syndromes such as Reversible Cerebral
Vasoconstriction Syndrome, and Posterior Reversible
Encephalopathy Syndrome), intracranial hemorrhages,
iatrogenic cause, and meningitis need also be considered as
differential diagnoses [5].

The patient’s evolving symptoms posed a diagnostic
challenge due to equivocal clinical findings. Her initial
presenting complaint was that of a headache. While she
had subjective neck stiffness, she was initially afebrile and
clinically well, and her physical examination findings were
otherwise unremarkable. It has been shown that the classic
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triad of fever, neck stiffness, and change in mental status
may be present in less than half of adults with meningitis
[6]. However, there should be a high index of suspicion for
meningitis where one presents with a headache in addition to
at least one other symptom from the classical triad [6].

In cases of a new onset headache and/or differs from
baseline, or the presence of neurological deficits, or where
the headache is persistent, imaging should be considered
early to rule out secondary headaches. Hormone changes
and hypercoagulability in pregnancy can increase the risk
of vascular causes of headaches [7]. Imaging options include
MRI, with or without arteriography and venography, and
non-contrast head computed tomography (CT) [8]. MRI is
safe in pregnancy as it involves no radiation. Hence, it should
be considered over CT in cases in which they are equivalent
for the required diagnosis, and if it is accessible without
delay [9]. However, gadolinium contrast should be avoided
unless absolutely necessary due to the theoretical risks of
teratogenicity [9].

Lumbar puncture to obtain and assess the CSF should
also be considered if imaging studies are inconclusive for
diagnosis. The opening pressure of a lumbar puncture is a
surrogate measurement for intracranial pressure [10] and
high opening pressure can indicate cerebral edema from
infections, idiopathic intracranial hypertension, cerebral
venous thrombosis, and mass effect from tumors or
hemorrhage [11]. The CSF can be examined for cell counts and
CSF to blood glucose ratio - in the presence of pleocytosis, the
infection should be suspected [3]. Mononuclear pleocytosis is
classical to viral meningitis but there may be a neutrophilic
predominance in the first 24 hours of the disease [12]. CSF
to blood glucose ratio is often lowered in bacterial meningitis
[3,13]. The CSF should also be sent for gram stain and
culture, as well as polymerase chain reaction (if available) to
further differentiate between bacterial and viral meningitis.
Examination of the CSF for xanthrochromia [8] can also
be useful in excluding minor intracranial hemorrhage and
sentinel bleeding from an aneurysm or arterial-venous
malformation which may not be apparent on imaging. This is
important as a sentinel bleed can precede a life-threatening
rupture.

Altered immunity in pregnancy can affect a pregnant
women’s susceptibility to infections. They may be at increased
risk depending on the placental immune response toward
specific viruses and pathogens [14]. While pregnancy alone
is not a risk factor, it should be considered when evaluating
infective aetiologies for a patient’s symptoms due to potential
differences in immune response compared to a non-pregnant
adult.

While meningitis is a rare occurrence, especially in
adults, the most common infectious aetiologies of meningitis
are viruses, with a large majority of cases attributable to
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enterovirus. Other common causes include arboviruses,
influenza, and other respiratory viruses, as well as herpes
viruses (such as herpes simplex virus (HSV) and varicella-
zoster virus (VZV)) [1,15]. Enteroviral meningitis in pregnancy
has also been described in other centers [16].

Important factors that should be taken into consideration
when evaluating a patient include potential exposures to
sources of infection. In this case, the patient works as a
pediatrician with significant exposure to children with viral
infections. Enterovirus infection is a common virus affecting
children, commonly presenting as herpangina, hand-foot-
mouth disease, and gastrointestinal infections. It has the
propensity to cause significant neurological diseases including
but not limited to aseptic meningitis, acute flaccid paralysis,
brainstem encephalitis, and Guillan-Barre syndrome [17].

Meningitis in pregnancy can potentially result in further
complications. Bacterial meningitis in pregnancy can cause
septic shock and significant mortality risks [1]. It can also
result in fetal loss, as well as neonatal infection and death
[18]. Even in cases of aseptic meningitis, in one report relating
to HSV meningitis in pregnancy, the disease evolved and
resulted in encephalitis - this patient required hemodialysis
and underwent emergency cesarean section at 33 weeks
of gestation. HSV and VZV meningitis can potentially be
treated with antiviral therapy, with evidenced benefits in
immunocompromised patients [19]. This underlines the
importance of early diagnosis and treatment with antibiotics
and antivirals where appropriate. Nonetheless, with regard to
enterovirus infection and meningitis, the prognosis has been
good. There have been no clear causal links with adverse fetal
or neonatal outcomes [20].

Conclusion

Headache is a common symptom presented in pregnancy.
Although aseptic meningitis is rare, it should be considered as
a differential diagnosis in patients with persistent symptoms,
the development of related symptoms including but not
limited to pyrexia, nuchal stiffness, and photophobia, as well
as in patients with increased risk of exposure to viral illnesses.
In addition, in patients with a non-specific and atypical
presentation, the early involvement of a multi-disciplinary
team can reduce diagnostic delay and expedite treatment.
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