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Abstract

Purpose of review The sudden emergence of a change in cognitive abilities or behavior is an
important symptom that warrants medical evaluation and may represent the early stages
of a rapidly progressive dementia (RPD). To correctly ascertain the cause of RPD in a given
patient, the clinician must be methodical and knowledgeable about the range of potential
causes and must move forward with supportive treatment, and in some cases empiric
treatment, based on clinical features alone.
Recent findings Significant advances in prion disease biomarkers, the molecular features of
rapidly progressive Alzheimer’s disease, and new detection of autoimmune limbic enceph-
alitis disease entities have caused a shift in the diagnostic and treatment framework of
RPD. Additionally, in the past decade, emerging retrospective data have led to suggested
treatments in autoimmune encephalitis that, if instituted early, can protect patients
against residual deficits and disease relapse.
Summary Here, we provide an integrative clinical and diagnostic treatment approach that
is applicable to the various forms of RPD. We have highlighted the clinical features of
selected types of RPD that have experienced advances in the last 10–15 years.

http://crossmark.crossref.org/dialog/?doi=10.1007/s11940-017-0474-1&domain=pdf


Introduction

Patients experiencing a rapidly progressive neurological
decline of central origin, referred to as rapidly progres-
sive dementia (RPD), pose a diagnostic challenge. Gen-
erally, RPD describes rapidly progressive neurocognitive
decline to dementia or death within 2 years [1]. Several
other formal criteria exist to help define rapid progres-
sion, particularly in Alzheimer’s disease (AD), that in-
clude declines in cognitive scores (e.g., Mini-Mental Sta-
tus Examination) or functional rating scales (e.g., Clin-
ical Dementia Rating) over a specified time frame [2].
Essentially, the term RPD refers to a rate of progression
that is unexpectedly faster than most neurocognitive
disorders.

The major guiding diagnostic principle in RPD is
to expeditiously detect or exclude treatable condi-
tions such as infections, infarction, metabolic or toxic
disturbances, malignancy, or autoimmune etiologies
[3•–8••]. Once these etiologies are excluded, etiolo-
gies such as prion disease, atypical neurodegenerative
causes like rapidly progressive AD, sudden accelera-
tion of disease progression in a patient already diag-
nosed with a dementing illness, or other neurodegen-
erative disease process remain. Due to limitation of
space, this article will highlight the diagnostic process
and currently recommended treatment approaches
for selected causes of RPD.

Diagnostic approach

When confronted with a patient experiencing a RPD, the clinician will find
himself or herself entertaining a multifarious list of potential causes (Table 1).
Several factors aid in arriving at the correct diagnosis, vital among them are the
historical and clinical features of the patient’s illness.

The assessment of a patient with RPD parallels the approach to a patient
with change in mental status, with the major distinction being that RPD entails
a broader work-up. History must include what symptoms were first noticed,
which often requires prompting the historian with questions about initial
personality changes like bizarre behavior, psychiatric symptoms such as delu-
sions, hallucinations, new anxiety, new depression, or new impulsivity. Histor-
ians should be questioned about cognitive symptoms such as increased mem-
ory difficulty, apathy, language problems, confusion, problems navigating, or
new difficulty using electronic devices or appliances reflecting developing
apraxia. Additionally, the clinician should ask about new vision complaints,
gait problems or balance difficulties, vertigo, dysarthria, progressive focal weak-
ness, focal numbness or parasthesias, new involuntary movements (tremor,
myoclonus, dystonia, chorea), muscle hyperexcitability (fasiculations, cramp-
ing), or rigidity.

For patients with RPD, a comprehensive review of systems is important.
Clinicians should ask about recent flu-like symptoms, febrile illness, or GI
illness, unintentional weight loss, rashes, headaches, and new insomnia. Inqui-
ries must be made regarding the use of new medications, changes in medica-
tions, medication compliance, any consumption of supplements or vitamins,
exposure to toxins (vocational or environmental), and recent travel. Family
history of neurodegenerative diseases, malignancy, autoimmune illnesses, psy-
chiatric, or metabolic disease should be reviewed, as should current or remote
substance use.

The recommended testing approach [4••, 6–8••] is to begin with basic
screening tests, then pursue further testing based on the results of the primary
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Table 1. Differential diagnosis for rapidly progressive dementia

Infectious:
- Streptococcal meningitis
- Listeria monocytogenes meningitis
- Neisseria meningitis
- Tuberculosis meningitis/tubercular encephalitis
- Neurosyphilis
- Neuroborreliosis
- Whipple’s disease
- Herpes simplex virus 1 or 2 encephalitis
- West Nile encephalitis
- Rabies encephalitis
- Progressive multifocal leukoencephalopathy
- Mucor fungal encephalitis
- CNS toxoplasmosis
- Balamuthia amoebic encephalitis
- AIDS dementia complex
- Variant Creutzfeldt-Jakob disease
- Iatrogenic Creutzfeldt-Jakob disease

Vascular:
- Stroke
- Mitochondrial encephalopathy, lactic acidosis, and stroke-like episodes

(MELAS)
- Cerebral autosomal dominant arteriopathy with subcortical infarcts and

leukoencephalopathy (CADASIL)
- Dural arteriovenous fistula
- Posterior reversible encephalopathy syndrome

Metabolic:
- Electrolyte abnormalities
- Wernike-Korsakoff syndrome
- Uremia
- Hepatic encephalopathy
- Porphyria
- Vitamin B12 deficiency
- Niacin deficiency
- Leukodystrophies

Endocrine:
- Hypo/hyperthyroidism
- Hypo/hyperparathyroidism
- Adrenal insufficiency

Oncologic:
- Primary CNS tumor
- CNS lymphoma
- Metastatic solid tumor
- Meningeal carcinomatosis
- Paraneoplastic syndrome

Toxic:
- Serotonin syndrome
- Neuroleptic malignant syndrome
- Bismuth toxicity
- Lithium toxicity
- Mercury toxicity
- Arsenic toxicity
- Alcoholic dementia
- Lead toxicity

Autoimmune:
- Steroid-responsive encephalopathy with

autoimmune thyroiditis
- Lupus cerebritis
- Neurosarcoidosis
- Multiple sclerosis
- CNS vasculitis
- Amyloid beta related angiitis (ABRA)
- Acute disseminated encephalomyelitis (ADEM)
- NMDA receptor encephalitis
- LGI1 limbic encephalitis
- CASPR limbic encephalitis
- GABAa or GABAb limbic encephalitis
- AMPA receptor limbic encephalitis
- Hu antibody limbic encephalitis
- GAD antibody limbic encephalitis
- DPPX encephalitis
- Bickerstaff encephalitis
- Behcet’s disease
- Hypereosinophilic disease

Psychiatric (primary):
- Psychotic disorders
- Depression
- Bipolar disorder
- Factitious disorders
- Conversion disorder

Neurodegenerative:
- Previously diagnosed dementia syndrome with

superimposed delirium
- Rapidly progressive Alzheimer’s disease
- Prion disease
- Frontotemporal degeneration
- Progressive supranuclear palsy
- Dementia with Lewy bodies
- Corticobasal degeneration
- Multiple system atrophy
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testing battery, all the while administering supportive or therapeutic treatment
as dictated by the clinical picture (Fig. 1). The primary testing battery includes
urine toxicity screen, urinalysis and culture in addition to basic blood tests:
comprehensive metabolic panel, complete blood cell count with differential,
thiamine, thyroid stimulating hormone, thyroxine, vitamin B12, relevant med-
ication levels, ethanol level, syphilis IgG, HIV, erythrocyte sedimentation rate,
C- reactive protein, coagulation panel, ammonia, and initial rheumatological
screening with an ANA that if positive will trigger a full ENA panel. Typically,
CNS infection will be high on the differential [9]; therefore, lumbar puncture
with CSF studies should be done urgently. In immunocompetent patients, basic
CSF studies for detection of viral (HSV 1 and 2, enterovirus, etc.), bacterial,

Fig. 1. Diagnostic testing algorithm and clinical management flow chart of rapidly progressive dementia.

40 Page 4 of 17 Curr Treat Options Neurol (2017) 19: 40



parasitic infections endemic in the patients area, cell count with differential,
cytology, protein, glucose, IgG synthesis rate, and the prion panel (RT-QuIC, tau,
and 14-3-3) should be sent. Instruct the lab to store one tube of CSF in the event
that additional studies (such as CSF paraneoplastic antibodies) become necessary.
MRI of the brain with and without contrast is necessary to look for vascular,
malignant, or infectious causes. Diffusion-weighted imaging (DWI) will give indi-
cation of acute stroke and specific patterns of diffusion restriction are highly
suggestive of prion disease. Electroencephalography (EEG) is essential in the
evaluation of patientswith cognitive impairment, especially if there are fluctuations
in neurological symptoms. The clinician should keep in mind that subclinical
epileptic events or frontal seizures might only be captured with continuous EEG.
Depending on the results of the primary work up, additional testing includes
disease-specific markers, and potential further tests are also listed in Fig. 1.

Comorbidities and risk factors for rapid cognitive decline

When rapid cognitive decline is observed in a patient with dementia, one first
needs to rule out alternative disease etiologies and other conditions that may
cause a superimposing encephalopathy (e.g., infection) as other comorbid
diseases and neuropsychiatric syndromes may influence disease progression.
In one study by Aubert and colleagues, greater comorbidity burden with other
chronic medical conditions was associated with faster cognitive decline in
subjects with mild to moderate AD [10]. Specific medical conditions that have
demonstrated accelerated cognitive decline in AD include vascular disease risk
factors such as atrial fibrillation, hyperlipidemia, hypertension, microvascular
disease, myocardial infarction, and possibly diabetes mellitus [11].

Demographic variables and several neuropsychiatric symptoms, whether
from the underlying etiology or a comorbid condition, influence disease pro-
gression in dementia. Males, younger patients, and those taking cholinesterase
inhibitors were at greater risk of faster cognitive decline in two studies [2, 12].
Several psychiatric symptoms including apathy, psychosis, agitation/aggression,
as well as the clinical significance of psychiatric symptoms in general are
associated with more rapid disease progression [2, 13•]. Neurologic symptoms
such as apraxia, motor signs, seizures, or multiple focal neurological signs are
also associated with faster disease progression [2]. It is important to note that it
is very difficult to discern if many of the above variables independently con-
tribute to disease progression or are part of an atypical RPD phenotype such as
rapidly progressive Alzheimer’s disease (rpAD).

Specific disease etiologies
A summary of key aspects of diagnostic testing and treatment approaches in
selected etiologies of RPD is presented in Table 2 and is discussed in the
following sections.

Rapidly progressive Alzheimer’s disease

Although most cases of AD demonstrate relatively slow clinical progression, a
subset of AD patients experience rapidly progressive dementia (rpAD). While
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there is variation between studies in the definition of rapid progression (some
investigators have permitted a clinical dementia duration of up to about
3 years), an estimated 10–30% of AD cases have been classified as rapidly
progressive [2]. Some studies report a younger mean age at onset in rpAD
patients, and survival time is generally a couple of years [2, 14, 15].

Diagnosis of rpAD is difficult due to its departure from the typical AD
phenotype that presents with short-term memory loss and word-finding diffi-
culties [16]. Conversely, rpAD cases generally present with early executive
dysfunction and language impairment [15, 17]. Neurologic findings that are
often observed in prion disease such as myoclonus, pyramidal and extrapyra-
midal symptoms, and gait impairment present much earlier than expected in
rpAD [11]. CSF markers of neuronal injury including 14-3-3 and total tau are
frequently elevated in rpAD; however, elevated p-tau and reduced amyloid
beta1–42 (Aβ1–42) levels are rather specific for rpAD. It must be noted that the
majority of studies examining rpAD included subjects referred to prion disease
surveillance centers, which could introduce considerable bias in clinical phe-
notype profiles.

Several recent studies have detected distinct molecular differences between
rpAD and typical AD. The structure of Aβ1–42 is different in rpAD, which has
fewer particles composed of G 30 monomers and increased levels of particles
composed of 30–100monomers [14]. rpAD also demonstrates greater variabil-
ity in Aβ1–40 structures compared to typical AD [18]. Finally, amyloid plaques
contain a higher number of neuronal proteins and decreased levels of astrocytic
proteins in rpAD cases [19]. The above findings suggest that there may be
distinct molecular subtypes of AD (e.g., rpAD) that are caused by distinct Aβ
strains, similar to what is observed in prion diseases [20•].

Prion diseases

Prion diseases are universally fatal, rapidly progressive, neurodegenerative ill-
nesses and are caused by an abnormal conformer of the normal prion protein
(PrPSc). PrPSc can arise sporadically (85%), be inherited through mutations of
the prion protein gene (PRNP) (10–15%), or acquired via specific forms of
transmission (G 1%).

Sporadic prion diseases include sporadic Creutzfeldt-Jakob disease (sCJD),
sporadic fatal insomnia (sFI), and variably protease sensitive prionopathy
(VPSPr). sCJD is by far the most common form of prion disease and is a disease
of mid-to-late life with a mean age at onset in the 60s [21]. The vast majority of
patients pass within a year of disease onset. The clinical presentation of sCJD is
heterogeneous but often includes symptoms of cognitive decline, ataxia, visual
disturbances, and psychiatric symptoms [22]. Additionally, sCJD patients devel-
opmyoclonus, pyramidal and extrapyramidal symptoms, and akineticmutism at
the end of the disease course. Although the only way to definitely diagnosis prion
disease is through neuropathologic examination, preferably through autopsy,
several diagnostic tests can aid ante mortem diagnosis [23]. Periodic sharp wave
complexes (PSWCs) observed on EEG are suggestive of prion disease. Several
cerebrospinal fluid (CSF) tests can also be suggestive of sCJD. Two markers of
neuronal injury, 14-3-3 and tau proteins, are often used to help diagnosis sCJD
but lack specificity. A more recently developed test, real-time quaking-induced
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conversion (RT-QuIC), exploits the seeding qualities of PrPSc and is a disease-
specific marker. Hence, RT-QuIC is nearly 100% specific and also demonstrates
robust sensitivity (95%) [24]. RT-QuIC can also be conducted on olfactory
epithelium and may be useful for the few cases that do not have a positive CSF
RT-QuIC result [25••]. Brain magnetic resonance imaging (MRI) also frequently
demonstrates hyperintensity in the basal ganglia and/or cortex on DWI with
attenuation of the signal on attenuated diffusion coefficient (ADC) maps [26].

Unfortunately, the two remaining sporadic prion diseases are much more
difficult to diagnose. sFI clinically resembles fatal familial insomnia (FFI) with
early sleep and autonomic disturbances and more typical sCJD symptoms later
in the disease course [27]. Diagnostic tests used in sCJD are typically negative in
sFI, but brain FDG-PET and SPECT imaging typically demonstrate thalamic
hypometabolism/hypoperfusion [28]. Polysomnography (PSG) also resembles
what is found in FFI with loss of normal sleep structure and total sleep time
[29]. VPSPr clinically resembles non-Alzheimer’s dementias such as frontotem-
poral dementia or dementia with Lewy bodies and has a mean disease duration
of 2 years [30]. Diagnostic tests suggestive of prion disease are usually negative
and the tests with the highest sensitivity are CSF 14-3-3/tau (21% combined
sensitivity) [27]. As such, a diagnosis of VPSPr is often missed clinically and
frequently only ascertained at autopsy.

There are several genetic prion diseases (gPDs) including genetic
Creutzfeldt-Jakob disease (gCJD), FFI, andGerstmann-Sträussler-Scheinker syn-
drome (GSS). Approximately 40 different mutations cause gPD, the majority of
which are point mutations. Penetrance varies by mutation but is typically high
in most mutations [31]. Age at disease onset is generally mid-life across all
mutations [21]. The most common gCJD mutation, E200K, closely resembles
the clinical phenotype of sCJD and is diagnosed similarly with EEG, CSF, and
brain MRI findings. FFI is due to the disease causing D178N-129M haplotype
and presents with sleep disturbances, dysautonomia, and psychiatric symptoms
[32]. Later symptoms include ataxia, extrapyramidal symptoms, and myoclo-
nus. PSG demonstrates loss of normal sleep architecture and decreased total
sleep time. Brain FDG-PET imaging frequently demonstrates thalamic hypo-
metabolism, sometimes before clinical signs of the disease [33]. CSF RT-QuIC is
positive in over 80% of cases [34]. GSS is an atypical prion disease that is caused
by several different mutations, the most common of which is P102L. GSS
typically presents with either a pure cerebellar syndrome or an early extrapyra-
midal syndrome (A117V). Illness duration averages 5 years and cognitive
impairment typically does not occur until late in the disease course. EEG, CSF
14-3-3/tau, and brain MRI are usually unrevealing but CSF RT-QuIC
approaches 80% sensitivity in GSS [34].

Acquired prion diseases are rare and include kuru, iatrogenic CJD (iCJD),
and variant CJD (vCJD). iCJD can be transmitted through cadaveric-derived
gonadotropins, growth hormone, dura mater grafts, corneal transplants, and
through contaminated neurosurgical instrumentation [35]. Incubation periods
vary depending on the source of contamination and route of transmission and
can range from 1 year to decades. Because of knowledge regarding prion disease
transmission risks and recombinant technologies, the incidence of iCJD has
declined dramatically in recent years. vCJD is due to consuming meat contam-
inated with bovine spongiform encephalopathy (BSE). vCJD typically affects
young individuals who present with psychiatric or sensory symptoms that later
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evolve to more typical sCJD symptoms over the course of a year or more [36].
EEG and CSF 14-3-3 protein results are generally unrevealing, but brain MRI
often demonstrates hyperintensity in the pulvinar nucleus of the thalamus on
fluid attenuated inversion recovery (FLAIR) sequences (i.e., pulvinar or hockey-
stick sign) [37]. vCJD causing PrPSc is present in lymphoreticular tissue and is
the only prion disease that can be identified via tonsil biopsy [23]. vCJD is also
the only prion disease with epidemiologic evidence of transmission through
blood transfusion (Transfusion Medicine Epidemiological Review (TMER)
http://www.cjd.ed.ac.uk/TMER/TMER.htm).

Autoimmune encephalitis

Since the 2007 case series description of 12 women with limbic encephalitis
and ovarian teratomas [38], later found to be caused by antibodies directed
against theN-methyl-D-aspartate (NMDA) receptor, there have been incredible
advances in our understanding of autoimmune encephalitis. The molecular
identities of neuronal surface antigens have been further elucidated, prime
examples of this is the discovery of leucine-rich glioma inactivated-1 (LGI1)
and contactin-associated protein-like 2 (CASPR2) as the proteins targeted in
most encephalitis cases previously thought to be caused by antibodies against
the voltage-gated potassium channel [39–41].

Given the emerging knowledge about autoimmune encephalitis, we
will give a brief overview of the salient clinical features of a few of the
most well-defined types that can present clinically as a RPD: NMDA
receptor, LGI1, and CASPR2 antibodies. Within the context of RPD, auto-
immune encephalidities are characterized by a high prevalence of seizures,
cognitive and psychiatric symptoms, and are potentially treatable. Robust
epidemiological data continues to be gathered [42–47] as these syndromes
are increasingly identified; therefore, it is important for clinicians to con-
sider autoimmune encephalitis even in patients who may seem atypical
and certainly should be ruled out in patients under investigation for RPD.
Recently, an updated diagnostic guideline was made available for autoim-
mune encephalitis [48]. Discussion of paraneoplastic etiologies is omitted
here due to space constraints; however, several excellent reviews have been
published on the topic [49••, 50].

NMDA receptor encephalitis is currently the most common autoim-
mune cause of limbic encephalitis. The median age of onset is 21; how-
ever, age ranges from 1 to 85 years old have been reported, and it is much
more common in women (81%) [43]. Patients typically have a febrile flu-
like prodrome 1–2 weeks before the development of neurological changes.
Behavior/personality changes (bizarre behavior, disinhibition, increased
anger), psychiatric symptoms (depression, anxiety, hallucinations, delu-
sions), and cognitive symptoms (memory loss, apraxia, executive dysfunc-
tion, language changes) emerge over days to weeks. Generalized tonic-
clonic seizures are felt to be the most common seizure-type, and men
present with seizures more commonly than women [51••]. The encepha-
lopathy progresses and patients can fluctuate between akinetic mutism and
episodes of agitation. Orofacial dyskinesia, trunkal dykinesia, hypoventi-
lation, and autonomic instability then emerge. Patients warrant an
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intensive care treatment environment not only for seizure control but also
for mechanical ventilation and close hemodynamic monitoring in the
setting of dysautonomia. Mortality is estimated as 7% [43].

Diagnostic testing can prove frustrating in NMDA encephalitis as CSF shows
a lymphocytic pleocytosis in 70–80% of patients [43, 52, 53] and antibody
testing takes about 1 week. Brain MRI is usually normal; however, in about a
third of the patients, there may be T2/FLAIR hypertintensity in the mesial
temporal lobe, basal ganglia, or brain stem [54]. In about 30% of patients,
the EEG shows an extreme delta brush pattern (generalized slow delta with
overriding beta activity), which is independent of medication effect and felt to
be unique to NMDA encephalitis [55].

Similar to NMDA encephalitis, the distinctive clinical features of anti-LGI1-
mediated limbic encephalitis are important to recognize. LGI1 autoimmune
encephalitis, like GABA-A and GABA-B encephalitis, is also classified as an
autoimmune epilepsy, yet it is worthy of our attention within the consideration
of RPD as patients develop subacute memory impairment and psychiatric
disturbance [40, 41, 56]. Focal seizures with secondary generalization occur in
roughly 70% of patients [57], and up to 47% demonstrate the pathognomonic
faciobrachial dystonic seizure [47]. Faciobrachial dystonic seizures are coacti-
vation of dystonic hand posturing and ipsilateral hemi-facial movements that
last less than 3 s and appear dozens of times throughout a single day [58].
Rarely, patients with LGI1 antibodies can have Morvan’s syndrome (insomnia,
peripheral nerve hyperexcitability, weakness, and multiorgan autonomic dys-
function) [40, 47, 59]. CSF is normal more than 50% of the time, and abnor-
malities are non-specific (e.g., oligoclonal bands, mild protein elevation) [47].
BrainMRI can showhippocampal T2 and FLAIR hyperintensity in about 80%of
cases [47, 54]. Patients can also develop hyponatremia from the sydrome of
inappropriate anti-diuretic hormone secretion [39].

CASPR2 encephalitis appears to have a greater range in symptoms and ismore
rare thusmaking itmore diagnostically challenging. A 2016 retrospective study of
38 cases of antibody confirmed CASPR2 limbic encephalitis showed a clear male
predominance (89%). The median age of onset was 66 years of age (ranged 25–
77) and affectedwomenwere youngerwith amedian age of 49 years. A thymoma
was identified in 19% of patients. In patients being treated for limbic encepha-
litis, 53% developed epilepsy, 29% of them had Morvan’s syndrome, and an-
other 15% had peripheral nerve hyper excitability syndrome. The authors pro-
posed that the “core symptoms” of CASPR2 are cerebral symptoms (cognition
and epilepsy), cerebellar symptoms, peripheral nerve hyperexcitability, autonom-
ic dysfunction, insomnia, neuropathic pain, and weight loss. Three or more of
these symptoms were present in 77% of their cohort [44]. Additionally, some
patients with CASPR2 may have anti-acetylcholine receptor antibodies [60].

General principles of RPD treatment

Of the disease categories discussed above, infections, metabolic/toxic distur-
bances, and autoimmune encephalitis have effective treatments available, and if
treated early, some patients may escape residual cognitive deficits. In neurode-
generative etiologies of RPD, palliative symptom management and ultimately
hospice care are indicated. As discussed earlier, there is a subset of patients with
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an underlying typical dementia who then develop an increased rate of deficit
accumulation that appears as “pseudo-rapid progression,”who should be given
symptomatic treatment targeting the culprit comorbidity.

Autoimmune encephalitis

The first-line treatment for autoimmune encephalitis is high-dose steroids,
plasma exchange, or IVIg with some patients receiving all three. When autoim-
mune encephalitis is suspected, one should have a low threshold for starting
steroids given IV as 1 g of methylprednisolone/day for 5 days followed by oral
prednisolone 60 mg daily for 2 weeks. If no response, administer IVIg 2 g/kg
over 5 days or PLEX for 5–7 days. Patients who do not respond to these
therapies should be considered for immunosuppressive therapies, most com-
monly rituximab (CD 20 anti-B cell monoclonal antibody, IV 1 g per week for
2weeks) or cytoxan (T cell specific target, 500mg IV every 2weeks for 4months)
[57]. Slight variations on this approach have been published [61, 62].

Future treatment of prion diseases

Unfortunately, treatment trials of prion diseases have not been successful.
Several compounds have been examined, including flupirtine, quinacrine,
and doxycycline, and have not demonstrated any effect on survival time [5,
63]. Pentosan polysulphate (PPS) may affect progression of vCJD but poses
challenges by being a heparin mimetic and requiring intraventricular adminis-
tration [64]. Experience from these studies revealed that patients may be diag-
nosed so late in the disease that they and/or their families are reluctant to
receive experimental treatment unless it is curative [65]. Thus, the prospect of
finding a meaningful treatment for symptomatic prion disease will necessitate
early diagnosis and/or reversal of neurologic damage.

Although the treatment of symptomatic prion diseases poses many chal-
lenges, the prophylactic treatment of mutation carriers for gPD may be more
feasible. An example of this strategy is the Italian study examining the use of
doxycycline in FFI mutation carriers [66]. Having a biomarker to help assess
treatment efficacy will be important for these types of trials, as they would
otherwise take generations to complete. In FFI, brain FDG-PET holds the
potential to be such a biomarker and RT-QuIC performed on CSF or olfactory
epithelium may prove to be a useful biomarker in other prion diseases [33].
Since the presence of the normal prion protein is necessary for prion disease to
occur, knocking down its production may be sufficient to delay or prevent
illness onset in mutation carriers [67]. There are several ways to accomplish
this clinically such as lentivirus-mediated RNA interference (RNAi), PrPc direct-
ed antibodies and antisense oligonucleotides [68–70].

Palliative care in end stage dementia

Neurodegenerative etiologies of RPD are not reversible, and treatment with
cholinesterase inhibitors or NMDA receptor antagonists only slows the rate of
cognitive or functional decline in certain disease etiologies (i.e., AD and PDD).
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Additionally, these agents have not been studied in patients with RPD as a
group, so their efficacy is unclear.

Once a diagnosis is determined, proper support of the caregiver and patient
is crucial, with the goal being maintaining quality of life. Palliative and ulti-
mately hospice care can provide appropriate symptom management and en-
during support for family members during the course of their loved one’s
illness. It is also important to recognize that RPD has a tremendous social and
financial impact on families that requires guidance beyond the expertise of a
medical professional. Disease-specific patient advocacy organizations such as
the CJD Foundation (www.cjdfoundation.org), the Alzheimer’s Association
(www.alz.org), the Association for Frontotemporal Degeneration (www.
theaftd.org), the Autoimmune Encephalitis Alliance (USA, https://aealliance.
org), and the Encephalitis Society (UK, https://www.encephalitis.info) have
comprehensive resources and guidance for the serious non-medical aspects of
these illnesses.

Conclusion

There has been increased recognition of the wide-ranging clinical features of
numerous disease entities that can present as RPD. Diagnostic guidelines,
cancer screening recommendations, therapy algorithms, and research toward
discovery of new treatments are appearing evermore frequently in the literature.
With this burgeoning medical knowledge, there is hope for improvements in
care and quality of life for patients with RPD and their families.
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