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Abstract

A new phenotype of Creutzfeldt-Jakob disease termed new variant Creutzfeldt-Jakob disease (nvCJD) was first described in
March 1996. This differs from other forms of CJD in terms of its epidemiology, clinical features and neuropathology. To date
24 cases of this new form of CJD have been described, 23 within the UK. This article describes nvCJD discussing clinical and
epidemiological features and discusses possible links with the bovine spongiform encephalopathy epidemic in cattle in the
UK. z 1998 Federation of European Microbiological Societies. Published by Elsevier Science B.V. All rights reserved.
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1. Introduction

Creutzfeldt-Jakob disease (CJD) was ¢rst de-
scribed in 1921 by Jakob and considered to be
some form of neurodegenerative disease. The dem-
onstration of laboratory transmissibility in 1968 led
to the consideration that CJD was a naturally trans-
missible disease (i.e. some sort of natural infection).
As a result, a great deal of clinical and epidemiolog-
ical work was undertaken especially giving consider-
ation to a possible link with the related animal dis-
ease of scrapie. In the UK, a surveillance project,
based in Oxford, retrospectively identi¢ed cases be-
tween 1970 and 1979 and then looked at CJD, in
England and Wales, over the 5-year period 1980^
1984 [1^3]. In 1990, following concerns about the

possible danger of transmission of bovine spongi-
form encephalitis (BSE) to humans, surveillance
was restarted, this time looking at the whole of the
UK and based in Edinburgh. Since 1993, surveil-
lance has been undertaken in a number of other
European countries [4]. Concern about the possible
risks of BSE were increased by the identi¢cation of a
new clinico-pathological variant of CJD (nvCJD) in
1996 [5]. This paper reviews the recognised classical
types of CJD and describes the characteristic fea-
tures of the new variant form. The relationship of
nvCJD and BSE will also be discussed.

2. Types of CJD

CJD is a rare illness with an incidence of around
1 per million of the population per year. It is now
considered to occur in four main forms: classical
sporadic, genetic, iatrogenic and new variant.

Classical sporadic CJD has a very striking age-
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speci¢c incidence. Young cases are extremely uncom-
mon, the mean age of onset being 65. It is a rapidly
progressive illness and its clinical progress is not typ-
ical of classically neurodegenerative disease with a
median duration of approximately 4 months. A rap-
idly progressive dementia is the principal feature
along with myoclonus and evidence of widespread
neurological damage such as cerebellar ataxia and
cortical blindness. The terminal state is generally
one of akinetic mutism. The cerebral computerised
tomographic (CT) scan is often remarkably normal.
The EEG (electroencephalograph) often shows char-
acteristic periodic complexes and the presence of
these can be very helpful in clinical diagnosis.

Iatrogenic CJD results from the accidental trans-
mission of disease from a case of CJD to another
individual via medical or surgical treatments and in-
vestigations. Corneal transplantation, neurosurgical
procedures and depth EEG electrodes have been im-
plicated but, numerically, the most important instan-
ces relate to human growth hormone (hGH) treat-
ment with cadaveric pituitary-derived hormone and
the surgical use of human dura mater grafts [6].

Genetic CJD results from an autosomally inher-
ited genetic defect. The prion protein (PRNP) gene
is responsible for the production of a normal cellular
protein designated PrPc. In cases of CJD, the pres-
ence of an abnormal isoform (designated PrPRES)
correlates with both disease and infectivity. A muta-
tion of this gene can predispose to the production of
the disease-related isoform and thus leads to clinical
illness. A number of underlying mutations have now
been described [7]. Certain speci¢c illnesses such as
Gerstmann-Straussler syndrome (GSS) are perhaps
now best considered special forms of genetic CJD.
GSS was classi¢ed as a separate human spongiform
encephalopathy with a di¡erent clinical phenotype.
However, it is now known to be associated with a
speci¢c mutation in the protein gene. We are moving
from an era of eponymously named diseases of un-
certain cause to an era of more fundamental group-
ings based on characterised genetic underpinnings. It
is a strange fact that material from cases of an au-
tosomal dominantly inherited familial disease can
result in infection of other individuals with a normal
genetic constitution.

Although the vast majority of CJD cases are not
genetically determined, it has become quite clear that

the genetic make-up of an individual has an e¡ect on
the expression of the disease. There is a common
polymorphism at codon 129 of the gene such that
an individual may code for valine (V) or methionine
(M). Being an MM homozygote appears to confer
additional risk of developing CJD and the phenotype
of CJD is in£uenced by the polymorphism type [8].

NvCJD has certain distinct epidemiological, clini-
cal and neuropathological features which mark it o¡
from the previously described types. It is believed
that nvCJD has resulted from contamination of hu-
man food with BSE-infected material. To date (De-
cember 1997), there have been 22 pathologically con-
¢rmed cases and one probable (not pathologically
con¢rmed) case in the UK with a single pathologi-
cally con¢rmed case in France.

3. NvCJD: epidemiology

NvCJD has a¡ected a much younger age group
than classical sporadic CJD, with 21 out of 23 cases
having an onset at or below the of 35. The other two
cases were 39 and 48 years old respectively. The
mean age of onset was 27 years. NvCJD has a rela-
tively long duration; in the ¢rst 21 cases, the mean
duration of illness was 14 months with a range of 9^
35 months. Details of the initial cases have been
published [5,9].

The other most notable feature is its geographical
distribution with all but one case occurring in the
UK. No cases have been found to be genetic but
all those with genetic analysis have been codon 129
MM homozygotes.

4. NvCJD: clinical

The presenting symptoms typically include psychi-
atric features and sensory disturbances [9,10]. Of the
¢rst 17 cases, 15 saw a psychiatrist during their in-
vestigation and seven of them as the ¢rst specialist
referral. Withdrawal, apathy and depression were
particularly common and £eeting delusions, usually
ill-sustained (lasting from hours to days), were a fea-
ture in 12 of the ¢rst 14 cases.

The sensory symptoms included paraesthesia, dys-
aesthesia and pain a¡ecting the limbs, trunk or face.

FEMSIM 877 2-7-98

R. Knight, G. Stewart / FEMS Immunology and Medical Microbiology 21 (1998) 97^10098



Ten of the initial 17 cases had such symptoms in the
early course of the disease and in ¢ve they were the
presenting features. Typically, there were no sensory
signs on examination.

Indeed, clear evidence of neurological involvement
was generally not obvious for some time (median
approximately 6 months from onset). However, evi-
dence of `organic' neurological disease was eventu-
ally clear with typically cerebellar features along with
other neurological signs. Abnormalities of eye move-
ments were relatively common (up gaze impairment).
Involuntary movements were a characteristic feature.
In some cases chorea and/or dystonia developed pri-
or to myoclonus. Cognitive decline became obvious
and the clinical picture tended towards that of the
classical form with dementia, involuntary movements
(including myoclonus), and akinetic mutism.

There are published and reliable clinical diagnostic
criteria for the three older forms of CJD (classical
sporadic, genetic and iatrogenic). However, the diag-
nosis of nvCJD is not as clear cut.

The EEG has not shown the typical periodic pat-
tern seen in classical sporadic CJD and the precise
role of the CSF 14-3-3 test in nvCJD remains to be
de¢ned [11]. Out of six de¢nite cases, only two had
positive 14-3-3 tests. Some interest has been ex-
pressed in the possibility that MRI might show help-
ful abnormalities in the thalamic region, but this
needs further study. At present, the de¢nitive diag-
nosis of nvCJD rests absolutely on neuropathologi-
cal examination of cerebral material obtained by bi-
opsy in life or at autopsy. There is a single case
report concerning diagnosis on the basis of tonsillar
biopsy but this needs much further evaluation [12].

5. Is nvCJD BSE in humans?

There are three broad lines of evidence to link
nvCJD to BSE. First, the epidemiology of nvCJD
disease requires explanation. Sporadic CJD occurs
on a world-wide basis and yet nvCJD cases are al-
most entirely con¢ned to the UK. It is, of course, the
case that the highest prevalence of BSE was found in
the UK. Surveillance has been undertaken in a num-
ber of countries including the UK and one can be
certain that nvCJD is indeed a new disease. The
nvCJD form is a relatively long duration disease

and we know that `peripheral' routes of infection
(such as occurred with hGH cases) tend to produce
long duration illness. In addition, if one extrapolates
from the incubation periods derived from other
forms of `peripheral' transmission, then nvCJD cases
have started to appear at a reasonably typical time
from what was probably the period of greatest po-
tential contamination of food. Investigation of the
reported nvCJD cases has failed to suggest any ia-
trogenic source of infection and no PRNP mutations
have been found.

Secondly, transmission of BSE to macaque mon-
keys has produced a disease with neuropathological
¢ndings similar to those of nvCJD in humans [13].

Finally, there is accumulating evidence concerning
the `strain' type of the agent in nvCJD disease.

Analysis of the glycoforms of PrPRES has shown
the same pattern in BSE and nvCJD, a pattern that
is di¡erent from that found in sporadic CJD [14].
Recently published papers describing transmission
studies of nvCJD to mice have provided evidence
that the same agent strain is involved in both BSE
and nvCJD [15,16].

6. Conclusions

CJD surveillance was begun in the UK in 1990 in
response to concern that BSE might pose a risk to
the human population. A previously unrecognised
form of CJD was identi¢ed and named `nvCJD'.

There is accumulating epidemiological, clinical,
neuropathological and experimental evidence that
nvCJD has resulted from BSE contamination of hu-
man food.

So far, relatively few cases have been veri¢ed and
it is uncertain how many further cases will occur. A
recent publication has estimated that there may be as
few as 75 or as many as 80 000 cases in the UK [17].
Careful surveillance in the UK will continue. CJD
surveillance is under way in many other countries
and it remains to be seen whether nvCJD will be a
problem for countries other than the UK.
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