Bacterial meningitis and COVID-19: a complex
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patient journey
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SUMMARY

A woman in her 70s presented to the emergency
department with fever, fluctuating cognition and
headache. A detailed examination revealed neurological
weakness to the lower limbs with atonia and areflexia,
leading to a diagnosis of bacterial meningitis, alongside
a concurrent COVID-19 infection. The patient required
critical care escalation for respiratory support. After
stepdown to a rehabilitation ward, she had difficulties
communicating due to new aphonia, hearing loss

and left third nerve palsy. The team used written
communication with the patient, and with this the
patient was able to signal neurological deterioration.
Another neurological examination noted a different
pattern of weakness to the lower limbs, along with

new urinary retention, and spinal arachnoiditis was
identified. After more than 10 weeks in the hospital, the
patient was discharged. Throughout this case, there were
multiple handovers between teams and specialties, all of
which were underpinned by good communication and
examination to achieve the best care.

BACKGROUND
This is a rare case which demonstrates the impor-
tance of good clinical examinations and inves-
tigations. The patient initially presented with
fluctuating consciousness levels, headache and
fever. Her COVID-19 swab was positive and there-
fore it would have been easy to dismiss her illness as
delirium secondary to COVID-19. However, with
thorough examinations during the initial clerking,
focal neurological deficits were highlighted, leading
to the eventual diagnosis of Escherichia coli bacte-
rial meningitis, which by itself is also rare in adults.
The patient was transferred across multiple hospi-
tals, and it was good documentation of previous
examinations and ongoing clinical assessments
that helped to identify changes to her condition.
This demonstrates that repeated good examination
techniques are a vital tool in the face of a complex
patient or in the midst of a pandemic.

CASE PRESENTATION

A woman in her 70s presented to the emergency
department with fluctuating cognition, headache
and chills. Initially, she had a low consciousness
level as demonstrated on the Glasgow Coma Scale
and was unable to provide any history, and there-
fore her family provided some collateral history.
She woke up feeling unwell, with headache and
chills, which progressed to generalised muscle pain
and tiredness. Her family were concerned that
she may become more confused throughout the
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day. Their main concern was that she may have
contracted COVID-19 as they had been in contact
with someone who was self-isolating. She was noted
to have complete third and eighth nerve involve-
ment, with ptosis of her left eye and new significant
hearing loss.

The patient’s medical history included hyper-
tension. She was previously independent and was
living alone in her own home with no carers. This
level of illness was a marked departure from her
baseline. She was an ex-smoker, which alongside
her history of hypertension suggested an increased
risk of stroke.

Due to the non-specific nature of her symptoms,
the initial examination was a thorough examination
of all important body systems. Clinical examination
highlighted that the patient had reduced power,
reduced tone and absent reflexes in her lower limbs.
Initially this led the team to believe she may have
an acute central nervous system infection. Investiga-
tions revealed that she was COVID-19-positive and
a Cerebrospinal Fluid PCR revealed E. coli menin-
gitis. This was treated with intravenous antibiotics.

Soon after her admission the patient deterio-
rated significantly and required assistance with
her breathing. She became acutely short of breath
and showed a decline in her oxygen saturations,
requiring oxygen supplementation. An arterial
blood gas showed hypoxia and there was reduced
air entry in the bases.

As this was an acute case and the patient had
previously been independent, a decision was made
to intubate her and admit her to the intensive care
unit. While admitted to intensive care she was cath-
eterised and ventilated for § days. She remained in
the unit for 9 days before being stepped down to a
medical ward.

During her inpatient stay she acquired a number
of hospital-acquired infections. She was found to
have Enterobacter cloacae in her sputum while in
the intensive therapy unit. Following this, she was
found to have Pseudomonas species in her urine
while on the medical ward. After several weeks of
antibiotic therapy on the medical ward, she was
then stepped down again to a rehabilitation ward.
Power in her lower limbs returned to near normal.
Both her tone and reflexes had returned to normal
at this point.

During rehabilitation she went into urinary
retention, and an examination noted that she
had worsening lower limb weakness in a pattern
different from the previous one. The examination
also noted an up-going plantar reflex on the left
with altered sensation in L4-S1 dermatomes. While
on admission there was equal bilateral weakness,
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this examination showed worsening left-sided weakness. Repeat
investigations revealed raised inflammatory markers, and MRI
of the spine showed arachnoiditis. This was discussed with the
local neurosurgical team, who felt that the patient was not suit-
able for surgical intervention. She was treated with a further
course of intravenous antibiotics and was discharged home with
social support.

INVESTIGATIONS

Initially the blood results showed raised inflammatory markers
with a C reactive protein (CRP) of 92 and white cell count of
12.5 x 10°/L. White cell count showed raised neutrophils (11.8
x 10°/L) and low lymphocytes (0.5 x 10°/L). She had good renal
and liver function on initial blood tests.

These results indicated a few things. First, the elevated
CRP suggested inflammation, but ultimately was unhelpful in
the diagnosis. Both the raised neutrophils and low lympho-
cytes suggested to the clinical team that there was more than
just a bacterial infection or COVID-19; they were suggestive
of a mixed picture. Additionally, the patient had a chest X-ray
which showed lower zone consolidation, which was not typical

Initial chest X-ray showing non-specific left lower zone opacification. AP, anteroposterior.

of COVID-19 infection, as shown in figure 1. Additionally, a
later CT of the thorax showed the same left lower zone consol-
idation, again showing pleural effusion and again not typical of
COVID-19 infection' (figure 2).

On presentation to the emergency department, she underwent
a CT of the head due to concerns regarding her consciousness
level and confusion. This ruled out the potential for haemor-
rhagic stroke or space-occupying lesion as the cause of her symp-
toms; however, the symptoms and examination findings did not
point directly to this being the cause of her deterioration.

A lumbar puncture was performed which demonstrated
high levels of polymorphic lymphocytes, reduced glucose and
increased protein, but no organisms. This sample was further
tested using 16S rDNA PCR, which identified E. coli rDNA.

Additionally, a COVID-19 reverse transcription-PCR
screening swab was found to be positive. The COVID-19 swab
is known to have adequate sensitivity to help diagnose early
infection with SARS-CoV-2. The main issue with the COVID-19
swab currently is the interpretation and the significance of a
false negative or false positive result.’ In many cases a negative
result does not exclude the presence of a COVID-19 infection.

2

Hurn E, et al. BMJ Case Rep 2021;14:¢239533. doi:10.1136/bcr-2020-239533



PRIMARY

Figure 2 Later CT scan showing left lower zone consolidation and pleural effusion.

In our case the patient had a positive result and therefore this
required the clinicians to decide whether this was a false positive
or not. A false positive may be due to contamination at any point
from sampling to running the swab. As this swab is so new, the
percentage of false positives is unknown. As our patient later
required respiratory support and elicited symptoms of COVID-
19, it is unlikely that this was a spurious result.

SARS-CoV-2 PCR was not performed on the cerebrospinal
fluid sample. The initial test was carried out using two gene
targets, the E gene and the N2 gene. Both genes were positive
(the E gene was positive in 36.4 cycles and the N2 gene was posi-
tive in 38.6 cycles). The patient was positive on similar swabs on
day 15, day 21 and day 26, and tested negative on day 33.

The swab was valuable as it allowed an alternative poten-
tial diagnosis which explained her respiratory symptoms. This
allowed us to move forward with treatment as we had deter-
mined the cause of her respiratory distress. Additionally, this was
taken into account in the decision for her to go to the intensive
treatment unit. Blood and urine cultures were negative.

When she deteriorated while in rehabilitation, the team felt
that the new changes suggested a spinal pathology, rather than a

cranial one. As such, an MRI of the spine was performed in order
to identify an evidence of cauda equina syndrome, a lesion or a
collection. The MRI showed multilevel degenerative changes,
but also an overall appearance of arachnoiditis, affecting the
cauda equina, and focal adhesive arachnoiditis at the T10-T11
level. These findings are demonstrated in figures 3—6 in multiple
views with different T weighting.

DIFFERENTIAL DIAGNOSIS
The medical team took an inverted pyramid approach to the
diagnosis, that is to say they started with a wide base of diagnoses
and narrowed it down throughout the initial presentation. The
fever, raised inflammatory markers and fluctuating conscious-
ness level in a patient who was otherwise well led the team to
believe they were dealing with an acute delirium secondary to
an infection.

The first concern was COVID-19, as at the time the country
was in the midst of a pandemic. This was also supported by the
screening swab result.
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Figure 3 T1-weighted precontrast MRI sagittal section showing arachnoiditis. HAR, Head Anterior Right; AFR, Anterior Feet Right; FPL, Feet Posterior
Left; PHL, Posterior Head Left.

The team was unable to conclude that the neurological signs
could be explained by COVID-19, which is why they investi-
gated for an acute central nervous system infection. The exam-
ination showing focal neurology in a lower limb distribution
rather than a left-sided or right-sided distribution led them to
feel that this was unlikely to be a stroke disease. The examina-
tion picture suggested a possible lower motor neuron picture
with flaccid paralysis, areflexia and atonia, which the medical
team thought could be consistent with Guillain-Barré syndrome.
However, the cognitive changes, fluctuating consciousness level
and cranial nerve involvement directed them away from these
diagnoses.

The team investigated possible infective causes of neurological
deficit from haematological, urinary and central nervous sources
through the use of appropriate cultures. This confirmed E. coli
meningitis.

When the patient deteriorated on the rehabilitation ward, the
medical team had to decide whether this was an extension of her
previous illness or a new illness. Here again examinations were
helpful as they showed exclusively lower limb and sphincter

changes, without the cognitive changes from the patient’s earlier
presentation. As such, a spinal cause of the disease was investi-
gated. A spinal MRI was performed which demonstrated arach-
noiditis involving the cauda equine.

Throughout, there were concerns that the patient may be
having an ischaemic stroke. While this did not fully align with
the examination findings, for example there were no upper
neuron patterns as there was no increase in tone/spasticity, this
was deemed high enough risk to merit investigation. As such,
she was investigated with a CT of the head on arrival and again
when she deteriorated during rehabilitation.

TREATMENT

Her initial pharmacological management was with intravenous
amoxicillin and intravenous ceftriaxone to treat the bacterial
meningitis, as per local trust policy for bacterial meningitis. She
underwent a full 14-day course of this intravenously. During
this time she required ventilatory support on the intensive
care unit, alongside intravenous fluids. She also received some
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Figure 4 T1-weighted postcontrast phase on the same location as figure 3.

positive inotropic support in the form of a norepinephrine
infusion.

Following resolution of this illness she received two further
courses of intravenous antibiotics, as intravenous piperacillin
with tazobactam. Each course lasted 7 days. These were used to
treat a catheter-acquired urinary tract infection and arachnoiditis.

The mainstay of non-pharmacological treatment in this patient
was intensive physiotherapy during the final 3 weeks of her
admission on a specialist neurorehabilitation ward. The phys-
iotherapy team put emphasis on improving lower limb strength
and function.

The speech and language therapists had significant input into
the patient due to her suffering with aphonia and swallowing
difficulties. It was felt she was at high risk of silent aspiration.
She was provided with exercises in order to improve her aphonia
and she was initially placed on a level 5 diet; however this was
gradually stepped down as her swallowing issues improved.

An interesting aspect of the patient’s care involved the diffi-
culty in communicating with her following discharge from
the intensive care unit. Here, she had both hearing loss and
aphonia as sequelae of her illness and intubation, respectively.

As such, the team emphasised good communication by using
a handheld whiteboard with an eraser to write out important
communication. She was reviewed by audiology in the clinic
and provided with a hearing aid. These measures were main-
tained on a daily basis until the patient’s hearing and speech
improved.

For her discharge, we involved the local social service teams
in order to ensure she had the appropriate support she needs in
the community.

OUTCOME AND FOLLOW-UP
The patient improved with each course of antibiotics and her
symptoms from meningitis and arachnoiditis have been slowly
resolving. Her hearing has now returned, although she is
partially deaf and uses hearing aids. Her aphonia from a laryn-
geal injury while being intubated has resolved completely. She is
now able to partially move her legs; however mobility remained
an ongoing issue.

She was in high spirits at discharge and was looking forward
to seeing her family. Additionally, she was pleased to be out of
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Figure 5 T2-weighted sagittal section on the same location as figure 3.

hospital following her prolonged stay. However, she has since
been readmitted for management of an infected sacral sore.

DISCUSSION

A rapid review of COVID-19 cases' suggests that bacterial or
fungal coinfection in COVID-19 is in fact limited, with only 8%
of patients identified as having a coinfection. The emphasis of
the paper is respiratory infection, and interestingly it highlighted
E. cloacae coinfection being identified (although at a low rate),
something which this patient also had. However, the belief that
there are low levels of coinfection may in fact be incorrect as
there is a high amount of use of antibiotics without culture proof
of infection, which may well eliminate any possible growth of
pathogen in culture.”?

Additionally, while the team initially dismissed COVID-19 as
the sole cause of her symptoms, there are in fact case reports
of SARS-CoV-2 causing meningitis and encephalitis in itself.
Ahmed et al* noted that COVID-19 can have a variety of neuro-
logical manifestations ranging in severity. They identified cases
with meningitis, encephalitis and Guillain-Barré syndrome—
all of which could potentially have caused her symptoms and

indeed were all considered as differential diagnoses. Addition-
ally, we have identified one report by Tadolini et al’ which iden-
tifies tuberculosis meningitis in patients with COVID-19; they
felt that the tuberculosis meningitis pre-existed the COVID-19
infection.

In this case, we assumed that the cranial nerve involvement
was due to her bacterial meningitis, something which is not
unheard of in adults (despite being less common than in chil-
dren).® However, as previously mentioned, COVID-19 is known
to have a variety of neurological manifestations, and focal cranial
nerve involvement has been reported in other viral illnesses (eg,
influenza A).” Ultimately, we do not yet have enough informa-
tion about this condition to be able to definitively say which will
have caused the focal cranial nerve manifestations.

The British Infection Association guidelines for treatment
of bacterial meningitis and meningitis in adults® advise rapid
identification of meningitis in adults. In our patient, this was
done through identification of the red flag symptoms of head-
ache, fever and altered consciousness. Initial intervention was
performed following the guidelines, with rapid assessment and
senior clinical review. On initial assessment the patient was not
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Figure 6 T2-weighted (T2W) MRI axial section demonstrating empty canal sign of arachnoiditis. AFL, Anterior Feet Left; RFA, Right Feet Anterior;

LHP, Left Head Posterior; PHR, Posterior Head Right.

suffering from evolving sepsis but did have suspected meningitis.
As mentioned previously, while it is possible that any such disease
is caused directly by SARS-CoV-2, the clinical team correctly
investigated for other causes, following the British Infection
Association guidelines.

As there were no indications to delay lumbar puncture (ie,
no evolving rash or severe sepsis, no severe respiratory/cardiac
compromise, no significant risk of bleeding and no signs sugges-
tive of shifts in brain compartments) on presentation, the lumbar
puncture was performed. The patient was started on an appro-
priate antibiotic combination; the British Infection Association
guidelines advise any penicillin/cephalosporin in a patient over
60 years old, which is what was given along with dexamethasone
6.6 mg intravenously four times a day. The dexamethasone was
given 1 week after treatment with antibiotics had been initiated,
during which time she had already required ventilator support
due to pulmonary COVID-19 infection.

The next stage in the guidelines advises careful monitoring
and review. This was performed and allowed the team to identify
deterioration in the patient requiring critical care escalation.

Interestingly, there is a very low incidence of E. coli menin-
gitis in the community, with the majority of the acquisition
being secondary to neurosurgical intervention or occurring in
neonates.” 1° Acquisition of Gram-negative bacterial meningitis
in the community is usually linked to a range of pre-existing
risk factors, including chronic alcoholism with cirrhosis, diabetes
mellitus, disseminated strongyloidiasis with HIV, chronic
obstructive pulmonary disease and chronic organ failure. There
are a range of other, less common, associated risk factors.'! 12
Importantly, our patient did not have any of these risk factors.

By being previously fit and well, our patient is in the minority
of patients who had E. coli meningitis, making it quite a
surprising final diagnosis. Additionally, by being discharged with
good outcome, she is again in the minority of patients with this
condition.'? Alongside this, her coinfection with COVID-19
appears to be the first such case in the literature.

Correction notice This article has been corrected since it has been published
online. The author name has been corrected from "Jijie Annie Abraham" to "lijee
Annie Abraham".
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Learning points

» When a patient presents with non-specific symptoms,
particularly with confusion, it is important not to forget to
carry out a thorough examination of relevant body systems.

» Examination also allows monitoring of the patient’s condition
and identification of any changes early on, which may lead to
alternative differential diagnoses or investigations if required.

» Even if the patient is complex, something as simple as
good quality history and examination can point to the right
direction.

» It is worth identifying how to ensure the patient can
communicate, even if it seems difficult to, as this will allow
for a better patient journey and better care.

» It may be interesting to review future cases to see if
COVID-19 infection is an independent risk factor for
Escherichia coli meningitis in adults.

Twitter Eliot Hurn @EliotMBHurn
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