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CREUTZFELDT-JAKOB DISEASE (CJD)

Primary Disciplinary Field(s): Neurology, Pathology, Molecular Biology

Creutzfeldt-Jakob Disease (CJD) is a rare, invariably fatal, and rapidly progressing
neurodegenerative disorder belonging to the family of Transmissible Spongiform Encephalopathies

(TSEs), or prion diseases. It is characterized by the accumulation of an abnormally folded protein
known as a prion, which leads to irreparable damage to brain cells. The condition is noted for its
swift progression from initial symptoms to severe neurological impairment, typically culminating in
death within a year of onset. CJD affects approximately one person per million population per year
worldwide, making it statistically rare, yet its severity and unique mechanism of transmission lend it
significant public health importance.

The term CJD encompasses several forms--sporadic, familial, iatrogenic, and variant (vCJD)--each
defined by its origin, but all sharing the common underlying pathology caused by the misfolded
protein. The disease targets the gray matter of the central nervous system, causing widespread
neuronal loss and the formation of microscopic vacuoles, which impart a characteristic sponge-like
appearance (spongiform change) to the brain tissue upon pathological examination. This
destructive process leads to a severe decline in cognitive function, motor control, and sensory
perception.

1. Core Definition and Classification

CJD is defined as a quickly intensifying neurological illness inflicted by irregular prion proteins. It
manifests clinically through a combination of severe and deteriorating symptoms, including
dementia, myoclonus (involuntary muscle motions), cerebellar ataxia (lack of coordination), and
optical disruptions. The defining pathological signature is the aforementioned spongiform change,
distinguishing CJD from other common neurodegenerative disorders like Alzheimer's or
Parkinson's disease. The speed of neurological decline is a critical diagnostic feature; unlike many
other forms of dementia, CJD progresses rapidly, often rendering the patient completely
incapacitated within months.

Classification of CJD hinges primarily on etiology, determining how the initial misfolding of the prion
protein occurred. The most prevalent form is sporadic CJD (sCJD), accounting for 85% to 90% of
cases, where the disease arises without any known genetic or environmental cause, likely due to a
spontaneous somatic mutation or misfolding event. In contrast, familial CIJD (fCJD) is linked to
specific inherited mutations in the PRNP gene, which codes for the prion protein. Understanding
these classifications is crucial for both epidemiological surveillance and genetic counseling.

The remaining forms, iatrogenic CJD (iCJD) and variant CJD (vCJD), are acquired. latrogenic
CJD results from accidental transmission during medical procedures, such as corneal transplants,
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use of contaminated neurosurgical instruments, or administration of contaminated human growth
hormone derived from cadaveric pituitary glands. Variant CJD, first identified in the UK in the
mid-1990s, is particularly significant as it is strongly linked to the consumption of beef products
contaminated with the agent causing Bovine Spongiform Encephalopathy (BSE), commonly known
as "mad cow disease."

2. Etiology: The Role of Prions

The primary etiological agent in CJD is the prion protein, an atypical infectious particle composed
only of protein, lacking nucleic acids. The conventional cellular prion protein (designated PrPC) is a
normal component found on the surface of neurons and other cells throughout the body,
particularly in the brain. Its exact physiological function is not fully understood, but it is thought to
play roles in cell signaling, copper metabolism, and neuronal protection. In CJD, this normal protein
undergoes a conformational change, misfolding into an abnormal, pathogenic isoform designated
PrPSc (for scrapie, the prototypic prion disease in sheep).

The critical mechanism of pathogenicity lies in the ability of PrPSc to act as a template. When
PrPSc encounters normal PrPC, it induces the normal protein to convert into the misfolded,
pathological form. This process initiates a destructive chain reaction, leading to the exponential
proliferation and accumulation of the irregular prion proteins. Unlike viruses or bacteria, prions are
highly resistant to conventional sterilization techniques involving heat, radiation, and common
disinfectants, making them extremely difficult to eradicate in clinical settings.

This accumulation results in the cellular pathology observed in the brain. As PrPSc aggregates, it
becomes toxic to neurons, triggering cell death and the formation of amyloid plaques. The
misfolding going on to the cellular pathology is the direct cause of the spongiform changes.
Furthermore, the body's inability to effectively clear these resistant protein aggregates contributes
to the rapid and inexorable progression of the disease, distinguishing prion disorders from other
protein misfolding diseases like Alzheimer's, where the progression is typically far slower.

3. Pathophysiology and Neuropathology

The gross pathological features of CJD are the result of massive neuronal vacuolation and loss.
Vacuoles develop in the gray matter within the brain and in the spinal cord too, presenting a
sponge-like look overall--a condition medically termed spongiform encephalopathy. This

vacuolation represents the microscopic cystic spaces that arise due to the swelling and rupture of
nerve cell processes (dendrites and axons) and sometimes the cell bodies themselves, leading to
extensive tissue damage.

Histopathologically, CJD is defined by three key features: spongiform change, extensive neuronal
loss, and astrogliosis (proliferation of astrocytes in damaged areas of the central nervous system).
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The distribution of these changes is often widespread but may be concentrated in specific areas
depending on the CJD subtype; for instance, variant CJD often shows prominent changes in the
thalamus and cerebellum, along with florid plaques--unique amyloid plaques surrounded by a ring
of vacuoles--which are highly characteristic of vCJD.

The mechanism linking prion accumulation to spongiform change is still under intense investigation
but is believed to involve a disruption of fundamental cellular processes, including protein
degradation pathways (such as the proteasome and lysosomal systems). The accumulation of
PrPSc within the cell leads to dysfunction of mitochondria, oxidative stress, and ultimately,
programmed cell death (apoptosis). The cumulative effect of this widespread and uncontrolled
cellular damage is the rapid atrophy of the brain tissue and the profound functional deficits
observed clinically.

4. Clinical Presentation and Symptomatology

The clinical course of CJD is typically divided into three phases: initial, progressive, and terminal.
Initial symptoms are often subtle and non-specific, frequently involving mood changes, sleep
disturbances, fatigue, and memory lapses. These symptoms can be easily misattributed to
common psychiatric disorders or early forms of standard dementia, leading to diagnostic delay.
The source content notes that initial symptoms of CJD are sometimes confused with the more
commonly heard of Tourette's Syndrome, particularly when myoclonus or other nonvoluntary
muscle motions begin to appear early in the disease course.

As the disease progresses, the defining neurological features become starkly apparent. The
patient develops rapidly progressing dementia, characterized by profound cognitive deterioration,
confusion, disorientation, and eventually, mutism. Motor symptoms are dominated by ataxia
(uncoordinated gait and posture) and severe myoclonus, which can be spontaneous or triggered
by sudden sensory stimuli (startle myoclonus). Optical disruptions, including blurred vision,
diplopia, or visual field loss, are also frequently reported. Seizing episodes, although not universal,
are a recognized feature, contributing further to neurological instability.

In the final, terminal phase, the patient descends into akinetic mutism--a state of unresponsiveness
where the individual is awake but unable to move or speak. Severe muscle rigidity, profound
neurological deficit, and loss of basic reflexes define this stage. Death usually results from
secondary complications such as aspiration pneumonia, respiratory failure, or systemic infection,
due to the complete compromise of neurological function.

5. Forms and Variants of CJD

As detailed previously, the four main types of CJD exhibit slightly different clinical profiles and
epidemiological patterns:
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Sporadic CJD (sCJD): The most common form, typically occurring in individuals between the
ages of 55 and 75. It is the fastest progressing form, with a median survival time of about four to
five months. Symptoms often include rapid dementia and early, prominent myoclonus.

Familial CJD (fCJD): This genetically determined form is associated with mutations in the PRNP
gene. Its presentation can be highly variable, sometimes resembling other neurodegenerative
diseases, but usually presents earlier than sCJD, often in the 40s or 50s.

latrogenic CJD (iCJD): Cases caused by medical interventions are now exceedingly rare due to
stringent sterilization and screening protocols implemented worldwide following historical outbreaks
linked to contaminated pituitary hormone treatments and dura mater grafts. The incubation period
for iCJD can be very long, sometimes decades, depending on the route of inoculation.

Variant CJD (vCJD): The primary public health concern in the late 1990s, vCJD differs
significantly from sCJD. It affects younger patients (median age around 28), has a longer disease
duration (median 14 months), and initially presents more with psychiatric symptoms (depression,
anxiety) and painful sensory disturbances rather than immediate dementia. The neuropathology is
distinct, featuring abundant florid plaques.

6. Diagnosis and Differential Diagnosis

Diagnosis of CJD is challenging, particularly in the early stages, given the nonspecific nature of
initial symptoms. Clinical suspicion is raised when a patient presents with rapidly progressive
dementia combined with characteristic neurological signs (myoclonus, ataxia, visual disturbances).
While definitive diagnosis often requires post-mortem examination of brain tissue, several ante-
mortem tests support a diagnosis.

Diagnostic testing often includes electroencephalography (EEG), which may show characteristic
periodic sharp wave complexes (PSWCs) in sCJD, particularly late in the disease. Magnetic
Resonance Imaging (MRI) is highly informative, often revealing restricted diffusion in the cerebral
cortex ("cortical ribboning™) and/or basal ganglia, which is highly suggestive of the disease. Lumbar
puncture is used to analyze cerebrospinal fluid (CSF) for biomarkers.

Key CSF biomarkers historically included the 14-3-3 protein, although this test is not specific solely
to CJD. More recently, the development of the Real-Time Quaking-Induced Conversion (RT-
QuIC) assay has revolutionized diagnosis. RT-QuIC detects minute amounts of the pathogenic
PrPSc in CSF or nasal brushings with exceptionally high specificity and sensitivity, making it the
most reliable ante-mortem test currently available. Differential diagnosis is crucial to rule out
treatable conditions that mimic CJD, such as toxic-metabolic encephalopathies, paraneoplastic
syndromes, Hashimoto's encephalopathy, and rapidly progressive forms of other dementias.

7. Treatment and Prognosis
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Currently, Creutzfeldt-Jakob Disease remains an incurable condition, and its prognosis is
universally poor. The rapid neurodegeneration means that survival time is typically short; patients
with sCJD rarely live longer than one year after symptom onset, with a median survival around six
months. No therapeutic agent has proven effective in halting or reversing the progression of prion
replication or neurotoxicity in humans.

Management is thus centered entirely on supportive and palliative care. This includes providing
comfort, managing pain, alleviating anxiety, controlling myoclonus (often using benzodiazepines or
valproate), and addressing complications arising from immobility and reduced consciousness, such
as preventing pneumonia or bedsores. Experimental trials involving compounds like quinacrine and
flupirtine have been conducted, but none have demonstrated clinically meaningful success in
extending survival or improving quality of life.

Ongoing research focuses on identifying early diagnostic markers and developing therapies that
could potentially interfere with the PrPC to PrPSc conversion process. This includes exploring
active or passive immunization strategies aimed at reducing PrPSc load, as well as developing
small molecule inhibitors designed to stabilize the normal PrPC structure or accelerate the
clearance of the abnormal PrPSc aggregates.

Further Reading

National Institute of Neurological Disorders and Stroke (NINDS). Creutzfeldt-Jakob Disease (CJD)
Information Page.

Wikipedia. Prion.

Centers for Disease Control and Prevention (CDC). Creutzfeldt-Jakob Disease (CJD).

Wikipedia. Transmissible spongiform encephalopathy.

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://www.ninds.nih.gov/health-information/disorders/creutzfeldt-jakob-disease-cjd
https://www.ninds.nih.gov/health-information/disorders/creutzfeldt-jakob-disease-cjd
https://en.wikipedia.org/wiki/Prion
https://www.cdc.gov/prions/cjd/index.html
https://en.wikipedia.org/wiki/Transmissible_spongiform_encephalopathy
https://scales.arabpsychology.com/?p=67978
https://scales.arabpsychology.com
https://scales.arabpsychology.com

