
International Notes

HUMAN TRANSMISSIBLE SPONGIFORM ENCEPHALOPATHIES

This article presents the conclusions and recommendations of
the WHO Consultation on the global surveillance, diagnosis, and
therapy of human transmissible spongiform encephalopathies
which was held in February 1998 in Geneva.

Creutzfeldt-Jakob disease (CJD) is a rare and fatal human
neurodegenerative condition characterized in most cases by a
rapidly progressive dementia, myoclonus, and a periodic
electroencephalogram (EEG). It is classified as a transmissible
spongiform encephalopathy (TSE) because it causes characteristic
spongy degeneration of the brain and can be transmitted to
laboratory animals. TSEs also affect a range of animal species
including sheep, goats, cows, deer, mink, and cats in non-
experimental conditions. CJD is by far the most common human
TSE. It occurs sporadically in about 85% of cases, and is inherited
in 10% to 15% of cases; the remaining cases are iatrogenic. The
other human prion diseases are Gerstmann-Sträussler-Scheinker
disease and fatal familial insomnia, both extremely rare hereditary
disorders, and kuru, a disease seen in Papua New Guinea and
acquired via ritualistic cannibalism. CJD occurs worldwide, but as
systematic surveillance has only been undertaken in very few
countries, its incidence in much of the world is currently unknown.

Bovine spongiform encephalopathy (BSE), a TSE affecting
cattle, was first reported in the United Kingdom in 1986, and over
170,000 cases have been reported since then in that country alone.
Relatively small numbers of cases have also been reported in
native-born cattle in Belgium, France, Ireland, Luxembourg, the
Netherlands, Portugal, and Switzerland. Cases have also been
reported in Canada, Denmark, the Falkland Islands, Germany,
Italy, and Oman, but solely in animals imported from the United
Kingdom.

In March 1996, the occurrence in the United Kingdom of 10
cases of an apparently new clinicopathologic variant of CJD
(nvCJD) was announced. The temporal and geographic association 
with the BSE epidemic raised the possibility of a causal link.
Evidence supporting this hypothesis has subsequently
accumulated: (1) neuropathologic features similar to those of
nvCJD are seen in macaque monkeys inoculated intracerebrally
with brain material from confirmed cases of BSE; (2) transgenic
mice (mice carrying only a human prion protein [PrP] gene) have
now been shown to be susceptible to BSE; and (3) the biologic
strain of the nvCJD agent (as defined by transmission
characteristics of inbred strains of mice) and molecular ‘strain’ (as
defined by the PrP glycosylation pattern) closely resemble the
pattern in several animals which were naturally or experimentally
infected with the BSE agent, but differ from those identified in
sporadic CJD.

As the size of the human population exposed and suspectible to 
the BSE agent in the United Kingdom is not known, and there are
uncertainties relating to the potential length and distribution of the
incubation period, accurate prediction of the future number of
nvCJD cases is not possible. Populations in other countries may
also have been exposed to the infective agent as a result of
importation of live cattle and/or cattle products or byproducts from 
BSE-affected countries. Thus, the possibility of a significant and
perhaps geographically diverse nvCJD epidemic occurring over
the next 2 decades cannot be dismissed at present.

At the time of the Consultation, a total of 24 cases of nvCJD
had been reported to WHO, 23 in the United Kingdom and one
case in France. Strong evidence indicates that nvCJD is linked
with BSE and that the possibility of many more nvCJD cases
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occurring in the future cannot be dismissed. Furthermore, and
adding to the seriousness of the situation, no treatment is known to 
prevent the occurrence of CJD or halt disease progression. While
there was concern at the possibility of a significant epidemic of
nvCJD over the next 10 to 15 years, there was no lack of ideas for
potential therapeutic interventions which had to be seriously
evaluated. By considering them at the Consultation, WHO
intended to stimulate the relevant bodies to further support
research aimed at the early identification of an effective therapy.
The conclusions and recommendations of the Consultation were as 
follows.

CJD clinical diagnosis: criteria for probable sporadic
CJD

The clinical diagnosis of CJD is currently based upon the
combination of progressive dementia, myoclonus, and multifocal
neurologic dysfunction, associated with a characteristic period
EEG. However in nvCJD, most growth hormone-related iatrogenic 
cases and up to 40% of sporadic cases do not have the
characteristic EEG appearance. This hampers clinical diagnosis,
and hence surveillance, and illustrates the need for additional
diagnostic tests. Advances in CJD diagnostics have occurred in the 
past 2 years, in particular the assay for 14-3-3 protein in
cerebrospinal fluid (CSF), which appears to have a high sensitivity 
and specificity for sporadic CJD diagnosis. The following criteria
for probable sporadic CJD were proposed:

progressive dementia;

and

at least two out of the following four clinical features

• myoclonus
• visual or cerebellar disturbance
• pyramidal/extrapyramidal dysfunction
• akinetic mutism;

and

• a typical EEG during an illness of any duration; 

and/or

• a positive 14-3-3 CSF assay and a clinical duration to death 
< 2 years; 

and

• routine investigations should not suggest an alternative diagnosis.

Results from a recent study suggest that the detection of high
signal from the basal ganglia on T2 and proton-density-weighted
magnetic resonance imaging (MRI) supports the diagnosis of
sporadic CJD. These abnormalities can be particularly prominent if 
a fluid attenuated inversion recovery sequence or diffusion-
weighted images are obtained. The Consultation recommended
that further research be conducted into the use of MRI in human
TSE.

EEG interpretation
No widely agreed and validated definition of a diagnostic EEG

tracing is available, leading to potential inconsistencies in case
ascertainment between centres. To enhance CJD surveillance, a
workable definition of a diagnostic EEG is required. It was
proposed that the following criteria devised by Steinhoff and
Knight be adopted now and results be further evaluated:

• strictly periodic activity
– variations in intercomplex intervals are no higher than 

500 ms
– periodic activity is continuous for at least one 10-second 

period;

• bi- or triphasic morphology of periodic complexes;

• duration of majority of complexes 100 ms to 600 ms;

• periodic complexes may be generalized or lateralized but not
 regional or asynchronous.

New variant CJD: definition of a suspect case
New variant CJD cannot be diagnosed with certainty on

clinical criteria alone at present. However, on the basis of the 23
neuropathologically confirmed cases, the diagnosis of nvCJD
should be considered as a possibility in a patient with a progressive 
neuropsychiatric disorder with at least five out of the six clinical
features given in Table 1. The suspicion of nvCJD is strengthened
by the criteria given in Table 2. A patient with a progressive
neuropsychiatric disorder and five out of the six clinical features in 
Table 1 and all of the criteria in Table 2 should be considered as a
suspect case of nvCJD for surveillance purposes.

Pathologic diagnosis
The Consultation discouraged the use of cerebral biopsy in

living patients except to make an alternative diagnosis of a
treatable disease. It concurred with the previous WHO
recommendation that instruments used for neurosurgery on
patients with CJD should be destroyed. If reuse is unavoidable,
instruments must be immersed in 1N NaOH or fresh undiluted
hypochlorite for at least 1 hour, cleaned, and then autoclaved at
134° C for 1 hour.

A definite diagnosis of CJD, including nvCJD, is established
only by neuropathologic examination. The Consultation
recommended that autopsy be strongly encouraged in any suspect
case of CJD. Where autopsy is not possible or permitted,
postmortem biopsy of the brain should be sought.

Experience to date of the use of palatine tonsillar biopsy in
CJD diagnosis is limited. Because the abnormal isoform of PrP has 
been detected in tonsillar tissue from patients with nvCJD but not
patients with sporadic CJD, analysis of tonsillar tissue may
provide potential diagnostic information in nvCJD, but requires
further postmortem evaluation.
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Table 1 
Clinical features for definition of a suspect case of nvCJD

• Early psychiatric symptoms

• Early persistent paresthesia/dysesthesia

• Ataxia

• Chorea/dystonia or myoclonus

• Dementia

• Akinetic mutism

Genetic analysis
Screening cases of CJD for the mutations associated with the

heriditary forms of disease raises ethic and logistic concerns.
Written consent for genetic testing is considered mandatory in
many countries but may be culturally unacceptable in others. The
Consultation recommended that genetic counselling of patients
and/or their families should be performed prior to any PrP gene
analysis and that ideally written consent, or at least documented
oral consent, should be obtained. The genetic counsellor should be
provided with information on the genetics of the human TSE to be
used when seeking consent. Because of the low PrP gene mutation
detection rate in sporadic CJD, it is recommended that at present
only those patients with a family history of a TSE be considered
for PRP gene analysis as part of WHO’s surveillance activities.
Analysis could be performed at one of the proposed WHO
collaborating centres (see below).

All suspect cases of nvCJD should undergo PrP gene analysis
(if consent is obtained) to exclude a mutation and, for research
purposes, to identify codon 129 status.

Geographic attribution of cases and proposed network
of WHO collaborating centres

When a diagnosis of CJD is made, the initial geographic
attribution should be the country of residence at the onset of
clinical disease. Final attribution should be decided on a case-by-
case basis.

As part of WHO’s activities to promote the global surveillance
of human TSE, the Consultation recommended that collaborating
centres be established to aid in diagnosis and training.

Communication of information
The communication of any important new information to the

public benefits from planning. This is particularly the case when
the information is complex and has the potential to cause great
concern. The Consultation recommended that each national
authority plan a strategy for disseminating information that may
result from CJD surveillance.

Therapy
The Consultation concluded that at present there is no available 

therapy known to alter the underlying disease process for any
human TSE. Animal and in vitro studies have demonstrated that a
number of therapeutic compounds have the potential for interfering 
with the underlying disease process. Although some compounds
are known to delay the onset of disease (in some cases beyond the
animal’s natural life span), no compound is known that can cure a
clinically affected animal.

Future evolution of new variant CJD
The Consultation noted that the possibility of a significant

epidemic of nvCJD occurring within the next 10 to 15 years could
not be dismissed and therefore emphasized that the early
identification of an effective therapy was of paramount
importance. Such a treatment would also offer hope to those
individuals who are at risk of developing familial or iatrogenic
disease.

Table 2 
Criteria for definition of a suspect case of nvCJD

• Absence of a history of potential iatrogenic exposure

• Clinical duration > 6 months

• Age at onset < 50 years

• Absence of a PrP gene mutation

• EEG does not show the typical periodic appearance

• Routine investigations do not suggest an alternative diagnosis

• An MRI showing abnormal bilateral high signal from the pulvinar on axial T2-
and/or proton density-weighted images

Further research
The Consultation stressed the pressing need for further research 

into the molecular properties of the TSE agent that could lead to
potential disease-modifying compounds. In parallel, efforts should
be made to identify presymptomatic diagnostic tests, to enable any
future therapy to be used as early as possible in the disease course.

Source: WHO Weekly Epidemiological Record, Vol 73, No 47, 1998.
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SURVEILLANCE FOR CREUTZFELDT-JAKOB DISEASE IN CANADA

Health Canada conducts active surveillance for Creutzfeldt-
Jakob disease (CJD) through the CJD Surveillance System (CJD-
SS). Information collected from the surveillance system will be
used to determine if there is any risk of developing CJD as a result
of receiving a blood/blood product transfusion or following tissue
transplantation. As a member of an international project team,
CJD-SS Canada also conducts surveillance for new variant CJD
(nvCJD). To date, 48 cases reported in 1997 and 1998 have been
enrolled in the study. This includes some cases that have turned
out not to be CJD.

Over the next several years, CJD-SS will continue to use active 
surveillance methods to seek out and investigate all cases of CJD
occurring in Canada. Although we expect to be notified of cases
primarily through neurologists, neuropathologists, and
geriatricians, we ask that any physician aware of a case of CJD
contact the surveillance system at our toll free number 1-888-489-
2999. 

CJD occurs at a worldwide rate of between 0.5 and 1 case per
million population per annum. There is an even distribution by
sex, and the peak age of onset is between 60 and 65 years of age.
Cases in persons < 30 years of age are rare. In Canada, the
epidemiologic pattern and rate of CJD remains steady and
consistent with the epidemiology in the rest of the world(1). Current 
information on the epidemiology of CJD in Canada is derived
from published Statistics Canada mortality data for the years 1979
to 1996 (CJD was not listed as a cause of death before 1979).

Overall, 421 deaths attributed to CJD were recorded in Canada
in the 18-year period from 1979 to 1996, ranging from 14 to 34 per 
year, with a 1:1 male-to-female ratio. Eighty percent of deaths
occurred in persons at least 60 years old, and 50% occurred in
those 60 to 69 years of age, corresponding to the peak age of onset
for sporadic-type CJD(1).  Thirteen deaths (3%), spanning the years 
1979 to 1996, were reported in persons 30 to 44 years of age. No
CJD deaths have been reported in persons < 30 years old in
Canada.

New variant CJD has not been reported in Canada. As of the
end of October 1998, 34 cases of nvCJD have been reported
worldwide: 33 from the United Kingdom, and one case from
France.
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