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History of Present Illness

A 59-year-old man was brought to our
emergency department at 0300 with a
possible stroke. He was last known well at
2230 the previous evening, when he
complained of severe headache and took
some acetaminophen before going to bed.
His wife (who provided all history) noted that
the patient awoke about midnight, vomited
and took some naproxen. The wife next
heard the patient awake at 0230, and found
him back in the bathroom vomiting again,
slow to respond, “mumbling” and confused.
The wife was able to get the patient into their
car with some difficulty and drove him to the
ER.

Past Medical History, Social History, Family
History

Only minimal past medical history was
elicited. There was no known trauma, no
fever and no recent illnesses. The patient
took no prescription medications. He did
not have any history of neurological disease
or of substance abuse.

Physical Examination

Vitals from the ER at 0300 included: BP
157/130 mmHg, HR 101 bpm, RR 16 bpm,
temperature 97.7°F.

The patient was described as “non-toxic

appearing.” His eyes were open, but he was
mute and didn’t obey commands. His
Glascow Coma Scale was E4, V1, Mb.
Formal strength testing wasn’t performed,
but he was observed to spontaneously move
his arms. No facial asymmetry was noted.

Hospital Course

A “Stroke alert” was called based on the
clinical presentation. The laboratory
evaluation was significant for: WBCC
14.9x10°/L, hemoglobin 13.2 g/L, platelets
181x10"/L; Na 135 mmol/L, K 4.0 mmol/L,
Cl 100 mmol/L, CO2 23 mmol/L, BUN 14
mg/dL, creatinine 0.7 mg/dL, glucose 349
mg/dL and INR 1.0. A procalcitonin was
elevated at 0.8 ng/mL. Urinalysis showed
>500 mg/dL glucose, moderate leukocyte
esterase, WBCC 19/hpf, and no bacteria. A
urine drugs of abuse screen was negative. CT
head, CTA head/neck and brain perfusion
scans were all negative for acute
abnormalities. A virtual stroke neurologist
recommended against lytics and/or
thrombectomy, due to the lack of
radiographic evidence of a large vessel
occlusion.

The patient was admitted to the family
medicine service. Ceftriaxone 1gm was
administered for a presumed urinary tract

Southwest Journal of Pulmonary, Critical Care & Sleep/2024/Volume 29


http://www.swjpcc.com/

mfection. His temperature was retaken at
0630, at which time it had risen to 102.7°F.
At 0730 the patient became agitated,
diaphoretic and his SpO: fell to 79%. His BP
was 223/139 mmHg, HR 115 bpm, and RR
53 bpm and he was emergently intubated
and transferred to the ICU.

Which of the following is false regarding the
clinical findings of community-acquired
bacterial meningitis?

1. Tifty percent of patients present within 24
hours of symptom onset.

2. The majority of patients have the classic
triad of fever, stff neck and altered
mental status.

3. Ninety-five percent of patients have at
least two of four findings: (headache,
fever, stiff neck and altered mental
status).

4. Patients may less commonly present with

community-acquired hemiplegia, aphasia,

seizure, and cranial nerve deficits.

All are true.

G

Correct!
2. The majority of patients have the classic
triad of fever, stiff neck and altered mental
status.

Only 40% of patients with community-
acquired bacterial meningitis have the
complete classic triad, as in our case. But
patients with bacterial meningitis usually have
at least two of the listed signs/symptoms.

In our patient’s case, fever might have been
mitially masked by the naproxen he took
about 3 hours before presentation.

A neurologist examined the patient while a
propofol ifusion was ongoing. The GCS
was 3t, pupils 3mm and reactive, eyes were
disconjugate and non-tracking, cough reflex
positive. Babinski’s were mute bilaterally.
The patient’s neck was supple. The
neurologist recommended a lumbar
puncture and mitiation of high-dose

ceftriaxone, vancomycin and acyclovir.

Vancomycin 20mg/kg Q12 hourly,
ceftriaxone 2gm Q8 hourly and acyclovir 10
mg/kg Q8 hourly were initiated. A lumbar
puncture (LLP) was performed by the ICU
team. The patient’s CSF was grossly cloudy
and an opening pressure was not recorded.
The CSF had 21 RBC/mm’, 9,326
WBC/mm’, 929% PMNs/4 monos/4 lymphs.
The glucose was <5 mg/dL and protein 921
mg/dL. A gram stain showed few GPC pairs.
A PCR panel was positive for 5. pneumoniae
DNA and negative for all other bacterial and
viral pathogens tested (including HSV 1 and
2).

Which of the following are true regarding
evaluation and early treatment of suspected
community-acquired bacterial meningitis?

1. A bram CT should always be performed
before the lumbar puncture to assess the
risk of cerebral herniation.

2. Antibiotics should be withheld until the
lumbar puncture 1s performed to avoid
diminishing the sensitivity of CSF gram
stain and cultures.

3. The lack of typical CSF findings (WBC
>1000 /mm’, >80% neutrophils, glucose
<20 mg/dL and protein >200 mg/dL) can
be relied upon to rule-out community-
acquired bacterial meningitis.

4. Five to forty percent of pneumococcal

1solates are mtermediate or resistant to

ceftriaxone, thus necessitating the
addition of vancomycin.

Empirical ampicillin should be added to

the empirical antibiotic regimen only for

patients who are severely
immunocompromised (i.e., solid organ
transplant recipients).

O

Correct!

4. Five to forty percent of pneumococcal
1solates are intermediate or resistant to
ceftriaxone, thus necessitating the addition of
vancomycin.
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Only patients who present with altered
mental status, focal neurological findings, or
seizures, and those who are
immunocompromised or have known
mtracranial mass lesions, require a brain CT
prior to lumbar puncture. The two most
important treatment factors influencing
patient outcome are the rapid administration
of appropriate antibiotics (in most adults:
ceftriaxone, 2gm Q12hourly and vancomycin
20mg/kg Q8hourly) and the initiation of
dexamethasone 0.15mg/kg Q6hourly either
before, or concomitantly with antibiotics.
The optimal sequence 1s to immediately
perform an LLP and blood cultures, then start
antibiotics. But antibiotics should not be
delayed 1f the LP cannot be immediately
performed. Antibiotics given >2 hours prior
to LP can reduce the sensitivity of CSF gram
stain and cultures, but this 1s a secondary
concern.

Suspected community-acquired bacterial
meningitis should not be ruled-out based on
the lack of typical CSF findings such as in
cases with leukocytosis <1000, neutrophils
<809 or absence of severe
hypoglycorrhachia or marked elevation of
CSF protein, as these findings are not highly
sensitive for the diagnosis. (Remember SPIN
and SNOUT - high SPecificity is required to
reliably rule a disease IN, high SeNsitivity to
rule it OUT). Empirical treatment of
community-acquired bacterial meningitis in
patients >50 years of age, or those who are
solid organ transplant recipients includes
high dose ampicillin to cover L.
monocytogenes.

Which of the following 1s false regarding
adjunctive dexamethasone for community-
acquired bacterial meningitis?

1. Adjunctive dexamethasone has been
shown to reduce hearing loss i children
with H mfluenza type B bacterial
meningitis.

2. Adjunctive dexamethasone has been

shown to reduce mortality and
neurological sequelae in adult patients
with pneumococcal meningitis (in
resource-rich settings).

3. Dexamethasone may reduce penetration
of antibiotics through the blood-brain
barrier, but no antibiotic dose adjustment
1s required.

4. Microbiological confirmation of .§

pneumoniae as the pathogen is

recommended before dexamethasone 1s
administered.

Dexamethasone started after the

mitiation of antibiotics 1s reasonable n

some cases.

Cn

Correct!
4. Microbiological confirmation of S
pneumonia as the pathogen i1s recommended
before dexamethasone i1s administered.

Dexamethasone should be started before, or
at the same time, as mitial antibiotics 1n all
adults with suspected community-acquired
bacterial meningitis. The etiology of bacterial
meningitis 1s not usually known at the time of
treatment initiation, and 5. pneurmoniae 1s
the most common cause of bacterial
meningitis in adults in resource-rich settings.
Use 1n pediatrics 1s generally limited to
patients with suspected H influenza type B
meningitis. Dexamethasone given prior to, or
at the same time as antibiotics has been
associated with a reduction in the rate of
hearing loss, other neurologic complications,
and mortality in adult patients. However, in
some cases (such as our patient initially given
ceftriaxone for a UTI) antibiotics are
administered before dexamethasone 1s
considered. The data in such cases are of
lower quality and provide conflicting
conclusions. Some experts have
recommended that dexamethasone might be
reasonably given within an hour, to as long as
12 hours, after antibiotics - this despite
observational data suggesting that giving
dexamethasone after antibiotics might
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potentially worsen outcomes.
Dexamethasone can be continued for four
days, even if an alternative (non-
pneumococcal) microbiological diagnosis is
made.

On the second hospital day, dexamethasone
14mg Q6 hourly was administered. An EEG
showed diffuse slowing and no seizure
activity. Detailed neurological examinations
were not recorded on days two and three,
but a neurologist noted GCS 3t, no pupillary
or cough reflexes on fourth hospital day.

A non-contrasted MRI of the brain showed
diffuse increased cortical FLAIR/T2
hyperintensity throughout the cerebral and
cerebellar hemispheres, basal gangha, and
thalamus consistent with
meningoencephalitis and loss of FLAIR CSF
suppression in the ventricles was consistent
with purulent ventriculitis (see figure 1).
Diffusion restriction of the thalami and
temporal lobes consistent with evolving
1schemia was noted on DWI images. Loss of
normal dural venous sinus flow voids and
diffuse susceptibility hypointensities on GRE
(see figure 2) were consistent with dural
venous sinus thrombosis and extensive
petechial hemorrhages throughout the brain.
Intracranial mass effect resulting in right
uncal herniation and tonsillar herniation
were described. Ethmoid and sphenoid
sinuses air-fluid levels and bilateral mastoid
effusions were noted. (Of note: infectious
CNS complications of sinusitis include
memngitis, subdural empyema, brain abscess
and temporal or frontal osteomyelitis,
possibly suggesting sinusitis as the origin of S
pneumoniae I our patient).

Figure 1. A FLLAIR MRI image from our
patient with a (smaller) normal FLLAIR image
on the right for comparison. To view Figure
1 1n a separate, enlarged window click here.

Figure 2. A gradient echo (GRE) MRI image
from our patient with a (smaller) normal
GRE mmage on the right for comparison. To
view Figure 2 in a separate, enlarged window
click here.

Which of the following are false regarding
the neurological complications of
pneumococcal meningitis?

1. The major cause of altered mental status
1s intracranial hypertension due to
cerebral edema.

2. Cushing’s reflex 1s a typically-seen sign of
mtracranial hypertension.

3. Arterial and venous thrombosis can
result, leading to secondary ischemic
brain mjury.
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4. Mycotic aneurisms can rupture resulting
mn intracranial hemorrhage.

A recent review suggests improved
survival with extra-ventricular drain
(EVD) placement and aggressive ICP
management.

.

Correct!
2. Cushing’s reflex is a typically-seen sign of

mtracranial hypertension.

Cushing’s reflex (hypertension and
bradycardia) 1s a sign of intracranial
hypertension seen in only a minority of
patients. Our patient’s mnitial vomiting
followed by severe hypertension and
respiratory distress were likely all early
findings of progressive intracranial
hypertension. Papilledema was likely
present, but ophthalmological examination
was not performed.

It 1s perplexing that although cerebral edema
and related intracranial hypertension are
thought to be the primary cause of many of
the life-threatening neurological
complications of bacterial meningitis, little
research has been performed regarding
management of ICH n such patients.
Emerging literature suggests that aggressive
management of ICH including EVD
placement with CSF drainage may improve
outcomes.

On the sixth hospital day, a brain perfusion
study (Figure 3) showed no appreciable
blood flow above the skull base and a “Hot
nose sign” consistent with extracranial
shunting. These findings supported the
clinical diagnosis of brain death. The
ventilator was withdrawn.

Figure 3. Nuclear perfusion study of our
patient’s brain, consistent with brain death.
To view Figure 3 in a separate, enlarged
window click here.

Community-acquired bacterial meningitis 1s a
medical emergency with untreated mortality
approaching 100% and a high failure rate
even when therapy 1s appropriate. Rapid
mitiation of appropriate antibiotics 1s the
most important aspect of treatment. Our
patient’s unfortunate course highlights pitfalls
in the early recognition of community-
acquired bacterial meningitis, and the proper
timing of adjunctive dexamethasone therapy.
Our institution has an active neurosurgical
team, and we will strongly consider aggressive
ICP management the next time we
encounter an encephalopathic patient with
suspected community-acquired bacterial
meningitis.
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