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Tau and delirium superimposed
on dementia: A case report
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Abstract

We present a case involving a 60-year-old man with subacute delirium characterized by challenging attention shifts and
obstinate behavior, contrasting with his usual mild-mannered personality. The patient developed pneumonia and a urinary
tract infection following the onset of subacute delirium. Despite exhaustive investigations, the cause remained elusive until
cerebrospinal fluid analysis revealed Tau positivity. Our overview suggests neurodegenerative diseases as the primary cause,
rather than infectious or autoimmune factors. The case underscores a significant association between Tau and delirium

superimposed on dementia, offering guidance to clinicians managing such patients.
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Background

When addressing a patient with rapid changes in conscious-
ness, it is crucial to rule out delirium first and identify poten-
tial causes,! including metabolic encephalopathy, electrolyte
imbalance, malnutrition, dehydration, and underlying infec-
tions.? If no apparent cause for altered consciousness is found,
delirium superimposed on dementia should be considered.?
Objective evidence of dementia can be obtained through Tau
positron emission tomography imaging tests and Tau levels in
cerebrospinal fluid (CSF).* Studies on Alzheimer’s disease
(AD) provided evidence that f-amyloid becomes abnormal
first, before cognitive symptoms, and Tau becomes abnormal
later.>® Elevated Tau in CSF has been associated with delir-
ium, even in individuals without dementia.”

This case report highlights delirium superimposed on
dementia in a patient with Tau positivity.

Case presentation

In March 2022, a 60-year-old veteran male presented in our
psychiatric outpatient department with restlessness. He
insisted his wife to walk back and forth with him. He exhib-
ited difficult-to-shift attention. He behaved with apparent
obstinacy, which was notably distinct from his typically
mild-mannered personality. Over the last 3 months, he dis-
played rapid cognitive decline, worsening ability of daily
living. He could not recall how to use a mobile phone and

required assistance with bathing and eating. Over the last
1 year, he had been investigated by a psychiatrist for anxious
mood, poor memory, delusions of persecution, delusions of
being theft, and episodes of violent behavior, suspected to be
due to dementia. In August 2021, the severity of dementia
had been moderate, as indicated by a score of 18 on the Mini-
Mental State Examination scale (cutoff score: 24-25), and a
score of 55 on the Cognitive Abilities Screening Instrument
(cutoff score: 79-80).2

The patient had no history of hypertension, cardiovascu-
lar disease, cerebrovascular disease, or diabetes mellitus. He
had no psychiatric illness in the past. He had a 9-year school-
ing period. He served in the military, concluded his military
career, and retired as a veteran. In his late 50s, he worked as
a driver and resigned from the position following the initial
onset of an anxious mood and poor memory.
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Figure |. Western blotting of the patient’s CSF indicated Tau
positivity. The bands corresponding to molecular sizes of 45-70kDa
were consistent with Tau detected using anti-Tau antibodies.

CSF: cerebrospinal fluid.

Investigations

The patient was arranged for psychiatric inpatient treatment,
initially thought to be due to behavioral and psychological
symptoms of dementia. Upon admission, physical examina-
tion showed no focal neurological sign, and motor function
was normal. Brain computed tomography showed no promi-
nent atrophy of the frontal or temporal lobe, no subdural
hemorrhage, no subarachnoid hemorrhage, no intracranial
hemorrhage, no enlarged ventricles, and no specific finding.
Due to the patient’s restlessness and poor response to seda-
tion medication, brain magnetic resonance imaging could
not be conducted successfully. The laboratory survey for
delirium and dementia revealed normal results, ruling out
metabolic encephalopathy, electrolyte imbalance, malnutri-
tion, dehydration, and underlying infections. Considering
the 3-month rapid cognitive decline in this patient, a neurol-
ogist was consulted. The neurologist suggested a diagnosis
of frontotemporal dementia.

On day 14 of inpatient treatment, the patient was observed
confuse consciousness, worsened restlessness, and episodes
of violent behavior, such as kicking people. On day 18 of
inpatient treatment, a lumbar puncture was performed. CSF
analysis revealed a mildly elevated protein level of 65.7 mg/
dL and an antinuclear antibody (ANA) titer of 1:160 (cutoff
value: 1:80). Upon consultation with a rheumatologist, auto-
immune encephalitis seemed unlikely to be the diagnosis.
The patient’s CSF tested positive for Tau protein (Figure 1).

Informed consent

Informed consent was obtained from the legally authorized
representative. A residual 1 mL of CSF collected from the
patient during the lumbar puncture was used in this investi-
gation. The study protocol was approved by the Ethics
Review Committee in Taichung Veterans General Hospital
(project number SF22141B).

Method of detecting Tau

Western blotting was performed to detect Tau in the patient’s
CSF. A CSF (1 mL) sample collected from the patient during

the lumbar puncture was stored at 4°C. After 5days of stor-
age, the sample was centrifuged at 3000rpm for Smin at
4°C. The sample was then aliquoted and stored at —80°C.
After 1 week, the sample was diluted to 1:500 and electro-
phoresed on a 10% polyacrylamide gel (70V through the
stacking gel and 100V through the resolving gel). The
obtained protein bands were transferred onto a polyvi-
nylidene difluoride membrane. After blocking the mem-
brane, it was incubated with primary anti-Tau antibodies
(FineTest; catalog no: FNab08505; New Taipei City,
Taiwan). The membrane was then washed and incubated
with antirabbit secondary antibodies. The presence of Tau in
the CSF sample was detected using high-performance
chemiluminescence films.

Differential diagnosis

Our patient displayed restlessness, insisting his wife to walk
back and forth with him. Transiently, difficult-to-shift attention
led to obstinate behavior. These behavioral changes occurred
within a brief period of 3months. In this scenario, delirium
becomes a primary consideration, suggesting that reversible
causes may directly contribute to the behavioral changes
observed. Although inapparent fluctuating consciousness with
persisting behavioral changes were noted since admission,
delirium was initially given less consideration. Subacute delir-
ium should be considered as a differential diagnosis. The cog-
nitive decline in our patient outpaced that reported in patients
with AD. Consequently, frontotemporal dementia should also
be considered in the differential diagnosis.

Treatment

Prescribed risperidone (2mg) improved delusion.
Escitalopram (20 mg) and Mesyrel (150 mg) for restlessness
showed no improvement. We tapered the dose of escitalo-
pram to 5 mg and increased valproic acid from 400 to 600 mg.
The serum level of valproic acid was 43.04 pg/mL, which
was normal. Fever (38.7°C) occurred on day 30 of inpatient
treatment, approximately 2 weeks after the lumbar puncture
was performed. The patient had dyspnea with SpO, desatura-
tion and urine retention on the same day. Chest X-ray
revealed a mild increase in infiltration over bilateral lung
fields, and urine analysis indicated pyuria. Meningitis was
not likely because no focal neurological signs occurred, nor
neck stiffness. Thus, pneumonia and urine tract infection
were suspected. After cefazolin 1000mg Q12H was admin-
istered for 7days, the infection was remitted. A complete
recovery of difficult-to-shift attention, transiently obstinate
behavior, restlessness, and violent behavior was observed,
followed by the remission of infection. The patient’s cogni-
tive function returned to a moderate dementia baseline level.
Subsequently, the patient was discharged from our hospital
and continued treatment in a nursing home. Over the subse-
quent 2months, the patient sustained emotional stability
without displaying any signs of restlessness.
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Discussion

In this patient, the most notable observation is the subacute
delirium manifested in difficult-to-shift attention, transiently
obstinate behavior, restlessness, and violent behavior.
Exhaustive investigations failed to reveal the cause of suba-
cute delirium. Tau is identified as a shared marker of CSF for
both delirium and neurodegenerative cognitive decline.®!°
Previous studies suggested delirium and dementia have
shared markers involving neurodegeneration and neuronal
injury, inflammation, disturbances in brain energy metabo-
lism, disruption in neurotransmitter function, pharmacologi-
cal effects, and failure of network connectivity.!'!* Based on
Tau positivity in CSF, we argue this patient is a case of delir-
ium superimposed on dementia.

In this patient, the second most notable observation is
the subacute delirium developed before pneumonia, and it
subsided following the remission of pneumonia. Previous
research indicated a strong association between delirium
and sepsis in older patients.!* Pneumonia might be less
associated with delirium in patients without any critical ill-
ness.'>!® Our patient had behavior change and cognitive
decline much earlier than the onset of the infection. We
argue infection was less likely to be the major etiology of
delirium in this patient.

Besides, the titer of ANA in the patient’s CSF was 1:160,
which indicated a borderline finding.!” Because his condi-
tion improved without any steroid and immunotherapy, we
ruled out an autoimmune etiology.

In this patient, another notable observation is the early-
onset dementia. Frontotemporal dementia, a subtype of neu-
rocognitive disorder, could account for this occurrence.
Early behavioral and executive deficiencies align with clini-
cal features commonly associated with frontotemporal
dementia.'® Tau, which modulates the stability and assembly
of microtubules in neurons,'” is observed in patients under-
going frontotemporal dementia and AD.> Studies revealed
gene mutations, such as MAPT(Tau) and C9orf72, in fronto-
temporal dementia cases, with mean ages of symptom onset
at 49.5 years and 58.2 years, respectively.?’ Similar age was
observed in the presented case.

In our patient, the presence of Tau was detected before
the onset of the primary infection or potential delirium.
However, both dementia and delirium can lead to an
increased Tau in the CSF. In our case, we did not monitor
the patient’s Tau in the CSF after the infection, which
might verify delirium superimposed on dementia. The tra-
jectory of Tau—whether they would rise, decline, or if dif-
ferent Tau subtypes were present—remains unclear. On the
other hand, Tau could be normal in AD patients and con-
trarily be increased in preclinical AD patients with mini-
mal neurodegeneration. Further investigation may be
required to ascertain this.

A study reported that <2% of the total amount of CSF
phosphorylated Tau is found in serum.?' The proportion is low,
but blood-based evaluation of Tau is less intervensive.?>23

Conclusion

We presented subacute delirium that manifested by difficult-
to-shift attention, transiently obstinate behavior, restlessness,
and violent behavior, in a patient with frontotemporal
dementia. Pneumonia and urine tract infection occurred dur-
ing the course, and we discussed that this was not an isolated
case of delirium or dementia. Infection as an etiology of
delirium was excluded in this patient. Based on Tau positiv-
ity in CSF, we identified a significant association between
Tau and delirium superimposed on dementia. Further inves-
tigation into the relationship between Tau and delirium
superimposed on dementia is still needed. Our findings may
guide clinicians caring for patients with delirium superim-
posed on dementia.
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