Questions and Answers 

for Medical Care Providers about

Variant Creutzfeldt-Jakob Disease

Note: for answers to questions about the history of bovine spongiform encephalopathy (BSE or mad cow disease), the epidemiology of Creutzfeldt-Jakob Disease, food safety, vaccine safety and blood donation deferrals, please refer to the general Questions and Answers fact sheets.  The following fact sheet is meant to provide clinicians with specific clinical information about the disease.

Questions:

1. What is Creutzfeldt-Jakob Disease (CJD)?

2. What is variant Creutzfeldt-Jakob Disease (vCJD)?

3. What causes vCJD?

4. What are the symptoms, signs and clinical course of vCJD?

5. What are the major differences between CJD and vCJD?

6. How is vCJD diagnosed?

7. What is the treatment of vCJD?

8. What is known about genetic susceptibility to vCJD?

9. What is known about iatrogenic and occupational transmission?

10. What is the evidence for transmission of the agent by blood transfusion?

11. Where can I go for more information about vCJD?

Answers:

1. What is Creutzfeldt-Jakob Disease?

CJD is an invariably fatal degenerative human disease of the central nervous system.  CJD belongs to a group of neurological diseases known as Transmissible Spongiform Encephalopathies (TSEs) or prion diseases, a group of diseases that includes kuru, scrapie and several other rare diseases in animals.  CJD is classified as a TSE because of the characteristic spongy degeneration of the brain that occurs as the disease progresses.  Classic CJD occurs sporadically with worldwide distribution at a rate of about one case per million people.  There are several subtypes of sporadic CJD, with clinical course and disease expression determined by certain identified genotype patterns and the strain of infectious agent.  Epidemiologic studies of cases of sporadic CJD have not pointed to any specific dietary etiology.  Sporadic CJD is thought to arise when the normal brain cell form of the prion protein spontaneously changes its conformation to a pathological form; the trigger of this event is unknown.  The abnormal form of the prion protein causes surrounding normal prion proteins to change to the pathogenic form, almost like crystallization.  Deposition of this abnormal protein in the brain causes the disease. 

Iatrogenic cases (about 260 cases world wide) result from the accidental transmission of the causative agent by contaminated surgical equipment or as a result of cornea or dura mater transplants or the administration of human-derived pituitary growth hormones.  The incubation period between the exposure and onset of illness in iatrogenic cases varies from 15 months to 30 years.  Familial cases (5-10% of CJD cases) are associated with a gene mutation. 

2. What is variant Creutzfeldt-Jakob Disease (vCJD)?

Like CJD, vCJD is classified as a TSE because of characteristic spongy degeneration of the brain and its ability to be transmitted. vCJD is a new disease that was first described in March 1996. In contrast to most cases of sporadic or iatrogenic forms of CJD, vCJD has affected younger patients (average age 29 years, as opposed to 65 years), has a relatively longer duration of illness (median of 14 months as opposed to 4.5 months) and is strongly linked to exposure, probably through food, to a TSE of cattle called Bovine Spongiform Encephalopathy (BSE.)  Pathologic examination of brains of people with vCJD shows differences from brains affected by sporadic or iatrogenic CJD.

3. What causes vCJD?

There is strong epidemiologic and laboratory evidence suggesting that the same infectious agent causes vCJD and BSE.  For instance, there have been no confirmed cases of vCJD in geographic areas where there have been no BSE cases.  In addition, the time interval or "incubation period" between the most likely opportunity for initial exposure of the population to potentially BSE-contaminated food (1984-1986) and onset of initial vCJD cases (1994-1996), about 10 years, is similar to the known time intervals in iatrogenic CJD transmission. 

Laboratory evidence that the diseases are caused by the same agent includes identical glycoprotein profiles of the prion protein, and experiments with animals showing infection with the same prion protein arises whether animals are inoculated with the BSE or vCJD agent.

The nature of the infectious agent that causes vCJD is unknown. Currently, the most accepted theory is that the agent is a modified form of a normal cell protein known as a prion protein.  Researchers think that contact between the abnormal prion and normal prion protein causes the native protein to reconfigure into the abnormal shape, setting up a chain reaction much like crystallization.  In the case of vCJD, the first contact is believed to occur in the intestine between the bovine abnormal prion and the normal prion protein of the person eating the contaminated beef.  A prion is not a virus, and there is no evidence to date that the infectious agent of these diseases contains any nucleic acid.  Methods useful for destroying agents containing nucleic acids are ineffective in destroying the infectious agent in these diseases.  These agents are very hardy and persistent.

4. What are the symptoms, signs and clinical course of vCJD?

A distinctive clinical syndrome has been observed in patients in whom the diagnosis of vCJD is later confirmed:  young age at onset, early psychiatric symptoms, prominent ataxia and progression to dementia with complete loss of motor control.  Clinical course from early psychiatric symptoms to death is typically one to two years.

5. What are the major differences between CJD and vCJD?

There are several differences between sporadic CJD and variant CJD.  One is that patients with vCJD tend to be much younger.  Another difference is that the course of disease lasts longer in vCJD, typically one to two years rather than the average of six months seen with sporadic CJD.  Characteristic EEG findings seen in the majority of patients with the sporadic or iatrogenic form of CJD are absent in patients with vCJD.  And finally, there are plentiful amyloid plaques found on autopsy in the brains of patients with vCJD, which are rare in patients with sporadic or iatrogenic CJD.  The plaques found in vCJD also often assume an unusual daisy-like configuration.

6. How is vCJD diagnosed?

Diagnosis of vCJD is presumptive based on clinical presentation, until death, when autopsy confirms the diagnosis.  A variety of clinical tests may be performed early in the clinical course, to look for the possibility of treatable causes of dementia, but there is no diagnostic test short of brain pathologic study that can confirm the diagnosis of vCJD.  Brain biopsy and tonsil biopsy are diagnostic before death, but early diagnosis does not alter the course of disease.  A number of potential tests are under development.

7. What is the treatment of vCJD?

There is no effective treatment for vCJD.  Treatment is restricted to appropriate supportive care.

8. What is known about genetic susceptibility to vCJD?

The human genotype at polymorphic codon 129 of the PRNP gene appears to be involved in susceptibility to infection.  Although in the Caucasian population at large, the encoding alternatives are 50% methionine/valine, 40% methionine/methionine and10% valine/valine, all the vCJD patients tested have been homozygous for methionine.  It is not yet known whether this means that people with the alternative genotypes are resistant to infection, or whether they may become ill after a longer incubation period.  Research in patients with sporadic CJD demonstrates that the different genotypes at this codon influence the phenotypic expression of the disease.

9. What is known about iatrogenic and occupational transmission?

There have been no known cases of vCJD transmitted either iatrogenically or by occupational exposure.  The abnormal prion has been found in the tonsillar tissue of a patient later diagnosed with vCJD, leading to the concern that the disease may be transmissible via surgical instruments.  The agent is found in lymphoid tissues in infected animals during the incubation period prior to disease expression.  These findings led to recommendations in the UK to use single-use surgical instruments in procedures felt to be high-risk, including tonsillectomy.  

10. What is the evidence for transmission of the agent by blood transfusion?

There have been no known cases of vCJD transmitted by blood transfusion.  One study in sheep demonstrated that whole blood transfusion from an infected sheep to uninfected sheep was capable of transmitting the infection.  Transmission via this route, which needs verification in further studies, appears to be inefficient, as only one of several transfused animals appears to have become infected.  It is also speculated that the white blood cells are the infected cells, and that the usual method of transfusing with red blood cells would pose less or no risk.  Further research is needed about the transmissibility of the vCJD agent via blood transfusion.

11.  Where can I go for more information about vCJD?

There are several good informative websites, including:

www.cdc.gov/ncidod/eid for the Centers for Disease Control’s Emerging Infectious Diseases section and articles.

www.doh.gov.uk/cjd/cjd_stat.htm for up-to-date statistics on cases of vCJD in the UK.

www.cjd.ed.ac.uk is the site of the UK’s national prion disease surveillance unit.

www.cjdsurveillance.com is the site of the National Prion Disease Pathology Surveillance Center at Case Western Reserve University.

www.fda.gov/oc/opacom/hottopics/bse.html is the US Food and Drug Administration’s site addressing keeping BSE out of the US.

www.hhs.gov/news/press/2001pres/01fsbse.html is a useful fact sheet from the US Department of Health and Human Services describing the efforts made by federal agencies to keep the US free of BSE.
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