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Abstract

Rapidly Progressive Dementias are characterized by a subacute or acute decline in neurologic function and 
causes run the gamut from easily reversible to universally fatal. The sudden onset and abrupt decline are distressing 
for patients and caregivers and present a unique challenge for clinicians. In the absence of readily apparent cause, 
many will move to a presumptive diagnosis of prion diseases is a diagnosis which can only be confirmed after death. 
In patients taking neurotoxic medications, to include such routine medications as lithium, tricyclic antidepressants, or 
even bismuth-based antacids, a ‘medication vacation’ should be considered to rule out an iatrogenic cause. Based 
on numerous case reports, a ‘vacation’ is still recommended in the setting of therapeutic serum medication levels.
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Introduction
Lithium salts, while highly effective in the treatments of psychiatric 

disorders, have an extremely tight therapeutic index. When serum 
lithium levels rise too high patients risk lithium toxicity and life 
changing or threatening complications. In some patients, however, 
evidence of lithium toxicity can be seen even with therapeutic serum 
levels. Here we discuss the case of a patient with bipolar disorder 
presenting with rapidly progressive dementia in the setting of recent 
inpatient psychiatric admission and initiation of lithium therapy. The 
initial clinical impression was consistent with prion disease and 
remained such after the patient’s labs (to include serum lithium levels) 
returned within normal limits. Therapeutic-level lithium toxicity was 
only considered only after a literature review showed several 
strikingly similar case reports.

Case Description
A 68-year old man with several months of waning cognition 

presents to the ED for acute worsening of his symptoms. His medical 
history was significant for a seven-year history of bipolar disorder 
(type 1) and an inpatient psychiatric stay six months prior for a manic 
episode. At that time carbamazepine was discontinued in favor of 
lithium and quetiapine (seroquel). The patient is a Caucasian male 
with a 10th grade education. He is a retired fisherman with a history of 
chronic back pain (status post lumbar fusion) with a childhood history 
of dyslexia. Patient’s partner reports he is very active, rising every 
morning at 0530 to care for the property and pets. He very 
occasionally smokes marijuana and drinks alcohol though not in the 
last six months. He has no history of suicide attempts or violent 
behavior. Since returning home from his psychiatric admission the 
patient experienced severe lethargy. Quetiapine was discontinued 
without significant improvement. The patient’s symptoms continued to

worsen, including forgetfulness, increasingly unsteady gait, and 
purposeless movements. Donezepil (aricept) and benztropine 
(cogentin) were prescribed without improvement. Shortly prior to 
presentation the patient experienced a precipitous decline including 
apraxia, hypersomnia, 15-pound weight loss, and new inappropriate 
behaviors, such as defecating in laundry baskets at home. On 
presentation, a neurological exam showed disorientation, dysarthria, 
myoclonus, asterixis, and palmomental reflex. Strength and reflexes 
were grossly intact. No evidence of nystagmus. Patient only 
intermittently followed commands. Initial labs were normal and 
lithium levels within therapeutic range (0.6 mEq/L). Imaging was 
unremarkable and Electroencephalogram (EEG) showed diffuse 
slowing with periodic sharp wave complexes (Figure 1). A lumbar 
puncture could not be obtained due to the patient’s history of lumbar 
fusion and resistance to the procedure. The patient was admitted for 
rapidly progressive dementia highly suspicious for Creutzfeldt-Jacob 
Disease (CJD), a fatal neurodegenerative prion disease. All home 
medications were discontinued. Medical decision making was deferred 
to the next-of-kin due to lack of capacity. Shortly after admission the 
patient tested positive for COVID-19 and was quarantined. Lumbar 
puncture with fluoroscopy was cancelled. The patient received regular 
diet and serial neurologic exams were performed. Over several days 
the patient’s mental status and disco ordination spontaneously 
improved. The patient regained capacity and left against medical 
advice. At one month the patient reported a complete resolution of 
symptoms. Neurology advised close follow-up and avoidance of 
lithium.

Results and Discussion
RPD is a complex clinical picture with a wide differential, 

including metabolic, toxic, and iatrogenic causes. The toxic effects of 
lithium are typically seen at elevated levels, however case reports 

Journal of Alzheimers Disease &
Parkinsonism

Stockton-Brown, J Alzheimers Dis Parkinsonism 
2023, 13:2

Case Report Open Access

J Alzheimers Dis Parkinsonism, an open access journal
ISSN: 2161-0460

Volume 13 • Issue 2 • 1000566



patient may become ‘super sensitive’ at any point, though it is more 
common among the elderly [3]. The literature suggests that serum 
lithium levels may not accurately reflect brain lithium levels in all 
patients, leading some to develop neurotoxicity despite normal labs1. 
One report describes 70-year-old patient with bipolar disorder who 
was successfully treated with lithium for 40 years before developing 
symptoms of RPD. It was only once the patient was deemed terminal 
and all medications were withdrawn that her RPD improved (and 
lithium was identified as the offending agent) [1]. Another paper 
reports a similar case in a woman who had been treated with lithium 
for 15 years [4]. The mechanism by which lithium causes 
neurotoxicity or by which patients become ‘super 
sensitive’ (particularly those that are not naïve to lithium) is not 
understood. Lithium is known to affect neuronal Na+/K+ ATPase 
pumps (at low levels lithium activates pumps and at higher levels it 
inhibits them) as well as the balance of other cations [5]. The 
normal aging process leads to a loss in brain volume by approximately 
5% for each decade after 40 [6]. It is possible that this volume loss 
leads to higher lithium concentrations in the brain versus those 
reflected in the serum. Decreased intraneuronal fluid volume may 
leave older brains more sensitive to shifts in intra vs. extracellular 
ions due to the impacts on resting membrane potential. Age-related 
volume loss as a mechanism for sensitization would also help to 
explain why some patients develop neurotoxicity despite years of 
successful lithium treatment-the medication didn’t change, but the 
make-up of the patient’s brain did. In patients with lithium-related 
RPDs  the  literature  reports  EEGs  with diffuse  slowing  [7-10]  and 
Positron Emission Tomography (PET) scans with markedly 
decreased metabolic activity, particularly in the parietal lobes [8]. A 
theoretical lithium-related disturbance of resting membrane potential 
would be consistent with these findings. Patients with other medical 
problems or who take multiple medications (both commonly seen in 
older adults) are also at higher risk for lithium toxicity [2].

Of the numerous case studies this author read discussing lithium-
related RPD, all of the patients had a presumptive diagnosis of CJD/
prion disease based on their clinical picture. Given the wide 
differential for RPD and the low prevalence of CJD/prion disease in 
the general populations, it seems clinicians’ cognitive biases may play 
a role here. RPD causes are includes:

Autoimmune
Antibody-mediated dementia/encephalopathy, CNS lupus, Acute 

disseminated encephalomyelitis (AOEM), Hashimoto encephalopathy 
(steroid responsive encephalopathy associated with autoimmune 
thyroiditis (SREATJ)) and Other CNS Vasculitides.

Atrogenic
Medication toxicity (eg. Lithium, methotrexate, chemotherapy) and 

Illicit drug use.

Metastases/neoplasm related
Paraneoplastic diseases-limbic encephalopathy, Metastases to CNS, 

Primary CNS lymphoma, lntravascular lymphoma, Gliomatosis 
cerebri, Metastatic encephalopathy and Carcinomatous meningitis.

Neurodegenerative
Prion disease, Alzheimer disease, Dementia with lewy bodies, 

Frontotemporal dementia and Corticobasal degeneration.

Vascular/ischemic
Multi infarct, Thalamic or callosum infarct, Cerebral amyloid 

angiopathy, Dural arteriovenous fistulas, CNS Vasculitis, Venous 
thrombosis, Cerebroretinal microangiopathy with calcifications and 
cysts, Posterior reversible encephalopathy syndrome and Subacute 
diencephalalic angioencephalopathy.

Infectious
Viral encephalitis, including herpes simplex virus, HIV Dementia, 

Progressive multifocal leukoencephalopathy, Fungal infections (eg. 
CNS aspergillosis, coccidioidomycosis), Amoebic infection (eg. 
Balamuthia, mandrillaris), Spirochete infection, Lyme disease (rarely 
encephalopathy), Whipple disease (rarely rapid), Subacute sclerosing 
panencephalitis (young adults) and Urinary tract infection. pneumonia 
in elderly patient or patient with mild dementia.

Toxic metabolites
Electrolyte disturbances (sodium, calcium, magnesium, 

phosphorus), Endocrine abnormalities (thyroid, parathyroid, adrenal), 
Extrapontine myelinolysis, Vitamin B12 (cyanocobalamin) deficiency, 
Vitamin B1 (thiamine) deficiency (Wemicke encephalopathy), Niacin 
deficiency (not usually rapid), Folate deficiency (dementia rare), 
Uremic encephalopathy, Portosystemic shunt encephalopathy, 
Poikilothermia, Hepatic encephalopathy, Acquired hepatocerebral 
degeneration, Hypoxia/hypercarbia, Hyperglycemia/ hypoglycaemia, 
Porphia, Metaltoxicity (bismuth, lithium, mercury, manganese 
Parkinsonism) and Mitochondrial disease (eg. Mitochondrial 
myopathy, encephalopathy, lactic acidosis and stroke like episode 
syndrome [MELASJ]) (Figure 1).

Figure 1: EEG of a 74-year-old woman with rapidly progressive 
dementia as a result of therapeutic-level lithium toxicity 
demonstrating isolated epileptic spikes and slow pseudo-periodic 
waves.
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  As per behavioral economists Kahnemann and Tversky the 
availability heuristic leads humans to recall things that are more recent, 
novel, or striking over that which is less interesting, though  perhaps 
more common [8]. But as has been said many times, and should be 
kept in mind under these circumstances, ‘Common things are 
common’. In a 2016 article on the subject Dr Michael Geschwind 
states that as the ‘protoypical RPD’ CJD is the first diagnosis most 
neurologists consider [9]. In his 1992 article, “Drug-Induced 
Creudtzfeldt-Jacob like Syndrome” Pasquel Finelli discusses a patient 
in his care, along with 7 published reports of presumptive CJD. All 
were later discovered to be medication-induced neurotoxicity (6 
lithium, 1 tricyclic antidepressant, and 1 unspecified polypharmacy). In 
the discussion section, Finelli bemoans the fact that the primary teams 
had run only limited testing and then quickly jumped to CJD without 
considering toxic medications [10]. Similar to our patient’s case the 
offending agent was only discovered after incidental discontinuation of 
home medications. In a subsequent article penned by Geschwind and 
colleagues at UCSF of the 825 RPD patients referred to them-most of 
whom had already received presumptive diagnoses of CJD-only about 
half confirmed to have a prion disease [11]. The rest were attributable 
to other causes, many of which were reversible. Prion diseases are 
dramatic and interesting-and even in the recent memory of the author 
of this paper-make a much bigger impression on undergraduates and 
medical trainees than a lengthy, detailed list of different neurotoxic 
agents/illnesses. As such, it is essential we broaden our differential, lest 
we overlook the less-memorable possibilities.

Patients with psychiatric illness, particularly bipolar disorder, are at 
increased risk of developing dementia and evidence seems to indicate 
lithium has a neuroprotective effect for patients who tolerate it well 
[12]. Lithium-related RPD can easily be mistaken for other forms of 
dementia, as evidenced by this patient’s recent trials of donepezil 
(Aricept) and benztropine (Cogentin). These factors, combined with 
other psychosocial and socioeconomic obstacles, make challenging to 
identify the cause of acute or subacute cognitive decline in this patient 
population. While the patient in our case was lucky, some do 
experience irreversible neurologic damage as a result of chronic 
lithium toxicity, known as Syndrome of Irreversible Lithium 
Effectuated Neurotoxicity (SILENT). As such, it may be advisable that 
patients treated with lithium who present with new neurological 
symptoms promptly discontinue the medication (even with therapeutic 
serum levels) so that it may be ruled in or out as a potential cause.

Conclusion
Prevalence of RPDs in the general population is extremely low and 

they are most likely to occur in medically complex older patients. 

Given the limited number of cases they will encounter in their careers 
and the extremely wide differential that must be considered, identifying 
the specific cause of a patient’s RPD can be verychallenging, even for 
experienced neurologists. In this setting, it is important that toxic 
and iatrogenic causes not be overlooked. The literature shows a 
number of cases of RPD caused by appropriately-dosed lithium 
therapy, though other medications and exposures should also be 
considered as offending agents before diagnosing a terminal illness.
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