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INTRODUCTION

Delirium is a sudden change in baseline brain function that causes
a disturbance in attention, awareness, and memory that typically
fluctuates in its course. Certain medications, infections, electrolyte
abnormalities, and epileptic activity can trigger delirium.! Older adults
and individuals with pre-existing neurological diseases are at an
increased risk. Delirium is a challenging condition to manage and
affects up to 50% of older hospitalized patients.? The clinical presenta-
tion includes abnormal changes in an individual’s consciousness and
thought processes and difficulty focusing and maintaining orientation.?
Uncovering the inciting event and alleviating distressing symptoms are
the focus of management. Initial evaluation includes laboratory blood
and urine, and possibly cerebrospinal fluid testing, brain imaging, and
electroencephalography (EEG).

While delirium typically improves over time, persistent delirium is
associated with worse outcomes and increased morbidity and mortal-
ity?* Certain factors like sepsis, electrolyte abnormalities, and epileptic
activity increase the likelihood of developing persistent symptoms of
delirium.” A significant proportion of older adults with delirium were
found to have epileptic activity and suggested the utility of continuous
EEG in this population.® Additionally, immune-checkpoint inhibi-
tor (ICI) therapies, such as pembrolizumab, are associated with the
complication of neurotoxicity and the development of encephalitis.”
Pembrolizumab works by binding to the protein PD-1 on the surface of
certain cancer cells and is used to treat multiple cancers, including tri-
ple-negative breast cancer. The potential for pembrolizumab to induce
astate of chronic epileptogenicity has been reported previously.* While
neurotoxicity is a known complication of ICIs, there were limited data
surrounding the occurrence of status epilepticus, the development of
persistent delirium, and how to guide management.

In this case report, a 69-year-old female with a history of resected
bifrontal meningioma and breast cancer treated with pembrolizum-
ab presented with status epilepticus and subsequently developed
persistent delirium. This case illustrated the multifactorial nature of
persistent delirium and the contribution of prior brain dysfunction,
pembrolizumab use, and infectious insults.

CASE REPORT

A 09-year-old female was transferred to the senior behavioral health
unit (SBHU) for delirium after a prolonged admission to the neuro-
critical care unit (NCCU). Her history was significant for a resected
olfactory groove skull base bifrontal meningioma, as shown in Figure 1,
breast cancer in remission, and hypothyroidism. She received her most
recent infusion of pembrolizumab for breast cancer adjuvant treat-
ment two days before admission to the NCCU. In addition, psychiatric
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history was significant for the development of delirium-related visual
hallucinations following surgical resection of the meningioma, and they
were managed successfully with quetiapine. Before this admission, she
lived with her husband and was independent in all her activities of daily
living (ADLSs). There was no report of prior seizures or family history
of seizures.

Her initial presentation to the NCCU included altered mental status,
an acute aphasia, and recurrent right facial twitching. Magnetic reso-
nance imaging (MRI) brain showed chronic bifrontal encephalomalacia
(Figure 1) secondary to the resection of her previous meningioma.
However, no acute ischemia was seen on the MRI brain. Continuous
video EEG subsequently was started and recorded left frontal status
epilepticus (Figure 2). Seizures were treated with intravenous mid-
azolam, levetiracetam, fosphenytoin, and valproic acid. Her course was
complicated by septic shock in the setting of right lower lobe pneumo-
nia, necessitating vasopressor support and mechanical ventilation for
two weeks in the NCCU. She remained lethargic even after hemody-
namic stability was achieved.

Figure 1. MRI showed: A) Large extra-axial mass centered in the anterior inter-
hemispheric fissure exerting marked mass effect on the bilateral frontal lobes
anteriorly and the anterior right temporal lobe. Mass was found to be a skull
base meningioma and was subsequently resected. B) Postsurgical changes of
mass resection from the anterior cranial fossa. No mass-like enhancement was
seen to suggest residual tumor. Linear enhancement along the dura overlying
the anterior left frontal lobe may represent continued postsurgical changes.
C) Previous operative changes of frontal craniotomy with resection of a prior
large interhemispheric meningioma. Postsurgical encephalomalacia, gliosis, and
volume loss are unchanged from prior exam.
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Figure 2. Excerpt of the first 30 seconds of continuous EEG recording. (Cour-
tesy of Dr. Ricky Lee, neurology department at Via Christ St. Francis, Wichita).
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Cerebral spinal fluid (CSF) evaluation was unrevealing. Due to con-
cerns of oversedation, her antiepileptic regimen was tapered to include
only levetiracetam 500 mg twice daily (BID) and lacosamide 200 mg
BID. She became more alert and responsive and could follow simple
commands and use a writing pad. However, following extubation, her
course was complicated by the development of delirium with agita-
tion and delusions, which prompted her transfer to senior behavioral
health.

On admission to the SBHU, she remained confused in the setting
of delirium; additional history was collected from medical records and
collateral information provided by her husband. Initial examination
revealed a frail elderly female alert and oriented to self, month, year,
and location. Her remote memory was fair, and she was able to recount
her past medical history. Her recent history was poor, and she did not
know why she was hospitalized. She also perseverated on delusional
beliefs surrounding the idea that her husband had been deceased for
several years. She had leukocytosis with abundant immature neutro-
phils that were concerning for infection. However, no source could be
identified, and the leukocytosis was resolved with empiric antibiotic
treatment. Her clinical picture shifted from hyperactive delirium with
agitation to hypoactive delirium with significant lethargy.

Treatment. During the hospital course, the patient failed three tri-
als of antipsychotics, quetiapine, haloperidol, and risperidone; the last
two agents were discontinued due to concern for decreased respon-
siveness and catatonic symptoms. Her antiepileptic regimen included
initiation of lacosamide. She also failed the first trial of mirtazapine
because of oversedation, but tolerated the second trial. Cognitive en-
hancer, memantine, was added, titrated to maximum daily dose with
minimal benefits.

Outcome. Her mental status continued to fluctuate with minimal
overall improvement. Further investigative studies were done over the
course of her hospitalization, including blood cultures, cerebrospinal
fluid analysis, meningitis/encephalitis panel, paraneoplastic anti-
body testing, cryptococcal antigen testing, HIV and syphilis antibody
screens, and urinalysis. Following the resolution of sepsis, all studies
were unrevealing for a cause of her persistent delirium. Repeat EEG
evaluation demonstrated generalized background slowing without
epileptogenic abnormalities.

Unfortunately, her delirium persisted over the next three months
without significant improvement. She continued to need extensive
nursing support regarding transferring, toileting, and feeding herself.
Occasionally, she was alert and oriented to herself, location, and year,
and she could hold short conversations before perseverating on a par-
ticular topic again. However, most days, she remained minimally inter-
active and oriented to herself, and her poor responsiveness rendered
her unable to participate in the interview or exam. Figure 3 shows a
timeline of this patient’s assessment and treatment.
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Figure 3. Timeline of patient’s assessment and treatment. (Created with Bio-
Render.com)
DISCUSSION

This case report illustrated the challenges of identifying definitive
etiologies for persistent delirium, given the sophisticated interaction
between various predisposing and precipitating factors, posing bar-
riers to effective management, the need for which was highlighted by
the high prevalence and increased morbidity and mortality. Indeed, 18
reports (involving 1,322 older hospital patients with delirium) compiled
in a systematic review in 2009 suggested that persistent delirium at
discharge, one, three, and six months comprised 44.7% (95% CI 26.8%,
63.7%), 32.8% (95% CI184%, 47.2%), 25.6% (95% CI1 79%, 434%)
and 21% (95% CI 14%, 40.6%), respectively.? Additionally, more
adverse outcomes, in terms of mortality, nursing placement, cogni-
tion and functional capacities, consistently were reported in persistent
delirium.

One-third of 412 subjects with an average age of 84 and Mini-Men-
tal State Examination (MMSE) of 12.5 from eight Boston area skilled
nursing facilities specializing in post-acute delirious care had persistent
delirium.* It was concluded that the cumulative one-year mortality was
39%, and there was 2.9% increase in one-year mortality in subjects with
persistent delirium, when corrected for age, gender, comorbidity, func-
tional status, and present of premorbid dementia. Notably, functional
impairment leading to decreased ability to tend to Instrumental Activi-
ties of Daily Living (ADL) which is among the important prognostic
indicators in persistent delirium.*’

It was likely that in our case, the patient’s prolonged delirious course
rendered her fully dependent on ADLs in light of significant limita-
tion with mobility and frailty, contributory to poor outcomes. Based
upon her premorbid functioning, frailty appeared to be the sequela of
persistent delirium and proved to be independent predictor of adverse
outcomes. This was consistent with the findings of a 2018 prospec-
tive study which also revealed an inverse relationship between frailty
and impacts of delirium on mortality." In other words, delirium was
found to have greatest implications in risk of death in fittest patients,
likely explained by typically more serious insults for precipitation of
delirium in patients with larger cognitive and physiological reserves.
The study emphasized the presence of a distinct neurological deter-
minant, harkening back to various neurological detriments our patient
sustained, most prominently, history of bifrontal meningioma resection
with encephalomalacia and status epilepticus.



A retrospective study investigating 177 patients with delirium
identified 15% with epileptic activity on EEG, one-fifth comprising
nonconvulsive status epilepticus.® Another prospective multicenter
randomized controlled study revealed a 7% increase in prevalence of
delirium in mechanically-ventilated patients with observable seizures
and status epilepticus on EEG." Both findings suggested a significant
contribution of seizures to the evolution of delirium.®!! In another
study, nonconvulsive status epilepticus and interictal discharges were
found in 12% and 30% of elderly delirium patients, respectively, irre-
spective of the etiologies.”” It can be theorized that the presence of an
epileptic focus in the cortex promoted encephalopathy via widespread
neuronal metabolism alteration, specifically in the functions of the cho-
linergic, serotonergic, and catecholaminergic systems in subcortical
areas, which can produce diffuse cortical hypoactivity.”® Both animal
and human models demonstrated linkage between the affected and
connected regions through synaptic changes, for which there is direct
electrophysiological evidence via electrocorticography and motor
mapping, which allowed visualization of changes induced by an intrac-
table focal epileptic discharges.!*1?

The clinical picture in our patient was obfuscated by the presence
of sepsis secondary to pneumonia, as well as electrolyte (hypocalce-
mia and hypomagnesemia) and thyroid hormone abnormalities, all of
which are well-known risk factors for seizures. Up to 20% of critically
ill patients with sepsis developed seizures presented atypical in elderly
populations.” The cytokine, IL-1p, creates an imbalance of N-methyl-
D-aspartate (NMDA) and y-amino-butyric-acid (GABA) activities,
mediating calcium influx into neurons, synergizing with increased
permeability of blood brain barrier for potentiation of neuronal excit-
ability.>1©

Our patient highlighted the laborious process of elucidating the
weights of relevant factors in persistent delirium. It was difficult to
determine whether seizures caused encephalopathy or sepsis-associat-
ed encephalopathy predisposed the patient to epileptiform discharges
in the backdrop of post-op structural changes. Additionally, there was
a temporal relation between her pembrolizumab infusion and onset of
seizures, and it was unclear whether pembrolizumab was culpable of
unremitting epileptic activities.

The proposed pathophysiology is the induction of a chronic state
of epileptogenicity similar to autoimmune epilepsy.® Regardless of
morphologies, status epilepticus is associated with cerebral hypoxia,
one of the aggravating factors in prolonged delirium.*'*'® The concomi-
tant seizures in sepsis is a potential marker of brain dysfunction that
has significant prognostic values.*'® Although the precise contribution
of individual factors remains elusive, it a confluence was likely of all
predictors for poor outcomes in our patient, not to mention the neces-
sity of anticonvulsants that could exacerbate cognitive impairment.
Levetiracetam might not be the ideal choice due to its implication in
neuropsychiatric disturbances such as hallucinations, delusions, agi-
tation with 13.8% of patients treated for focal epilepsy experienced
psychiatric treatment-emergent adverse events, and that there was
comparable efficacy of phenytoin, valproic acid, and levetiracetam in
management of status epilepticus.!**°

In our case, cross-titration from levetiracetam to valproic acid
saw improvement in psychiatric symptoms but no clinical change
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overall. According to the expert consensus guideline, valproic acid is
considered for managing combativeness with high risk of physical
aggression, further supporting the adjustment of her antiepileptic
regimen, which our patient tolerated relatively well.?! Her course of
illness was compounded by the intolerability to antipsychotics, the ben-
efits of which in delirium remain controversial, given the most severe or
harmful adverse drug reactions were observed in 18% of patients in a
systematic review of the literature regarding pharmacologic therapy for
ICU delirium.* Haloperidol, a commonly used drug, did not show any
clinical superiority over placebo, whereas quetiapine was found to have
yielded faster resolution of delirium. Taking into account her previous
quetiapine trial, it was possible that quetiapine could have precluded
extrapyramidal effects and catatonic symptoms and engendered better
outcomes. However, it remained questionable whether antipsychotics
are recommended in the first place when delirium is linked to epileptic
activity, and whether treatment strategies should be centered around
anticonvulsant therapy.

Long-term cognitive impairment is one known repercussion of delir-
ium, yet there was little research into the use of cognitive enhancers in
such cases.” Memantine, an NMDA antagonist, is indicated to treat-
ment of moderate-to-severe dementia of Alzheimer’s type, and there
was also evidence of significant efficacy in global functioning in vascu-
lar dementia with no difference in the number of people discontinuing
memantine due to adverse effects.*** Because there were available
case reports of improvement in prolonged delirium with catatonia after
memantine, our patient was trialed on memantine for cognition, while
ensuring supplementation with folic acid and thiamine.*** Unfortu-
nately, in our patient, memantine proved to be of little clinical benefit;
there had been minimal change until the patient was discharged to long
term care.

CONCLUSIONS

The persistence of delirium, accompanied with profound morbidity
and mortality, in its multifactorial nature, entail significant difficulties
in prompt diagnosis and effective management. Sepsis and concur-
rent epileptic activity, specifically status epilepticus, are among poor
prognostic markers, in which case, resolution of underlying etiologies
did not translate into restoration of baseline cognitive and functional
capacities. The efficacy of cognitive enhancers in prolonged delirium
could be an area of active research. Further exploration into the overlap
of symptoms between delirium and nonconvulsive status epilepticus
could enhance understanding and help tackle this treatment conun-
drum.
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