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Diagnosis and Management of
Creutzfeldt-Jakob Disease

Introduction
Although Creutzfeldt-Jakob disease (CJD)
is rare, its rapid course, its infection control
implications and the link between bovine
spongiform encephalopathy and variant
Creutzfeldt-Jakob disease (vCJD) make this
disease relevant to all clinicians. The emer-
gence of vCJD has prompted an explosion
in the amount of research into the disorder,
leading to new developments in both diag-
nosis and treatment. This paper will review
the epidemiology and diagnosis of CJD, as
well as possible therapies.

Prion Diseases
CJD is a member of a family of diseases,
the prion diseases. The relationship with
scrapie (a disease of sheep and goats) was
recognised in the 1960s, but the exact
nature of CJD was unknown. The agent
was unusual in that it could be spread
both orally and by injection, yet also could
be inherited and was very resistant to
inactivation. Prusiner proposed that the
responsible agent was an infectious pro-
tein, and coined the term prion.1 Prions
were found to be normal components of
neurons with an unclear function,
although they are involved in neuronal
development and function and preven-
tion of cell death. Abnormal forms of
prion protein fold into insoluble amyloid,
are very resistant to degradation, and can
induce conformational change in normal
prion protein to the abnormal form. So a

prion disease can be genetic, if a mutation
in the prion gene leads to formation of
abnormal prion protein, and infectious
when exposure to the abnormal form
leads to conformational change. Sporadic
CJD is believed to represent the rare, lit-
erally one-in-a-million chance that normal
prion protein will assume the abnormal
conformation. Some recent work suggests
that all of us have a balance in production
between the two forms, and in disease
there is overproduction or under-metab-
olism of the abnormal form, analogous to
the production of abnormal amyloid in
Alzheimer disease.2

Epidemiology
The various prion dementias can be cat-
egorised as sporadic (including most
CJD), inherited (some CJD, Gerstmann-
Sträussler-Scheinker syndrome and, most
fatal, familial insomnia) and iatrogenic.3

Variant CJD is infectious, caused by expo-
sure to material containing bovine
spongiform encephalopathy prions. 

Iatrogenic CJD has been linked chiefly
to exposure to CNS tissue, such as corneal
transplants, dural grafts and human pitu-
itary extracts.4 Iatrogenic CJD is believed
to be on the wane. For unknown reasons,
most iatrogenic cases initially present
more like Gerstmann-Sträussler-Scheinker
syndrome, with cerebellar dysfunction
rather than with the dementia and wide-
spread cortical dysfunction of CJD.

Person-to-person transmission of
CJD by transfusion has not been identi-
fied, though since animal prion diseases
can be experimentally transmitted by
transfusion, it is reasonable for blood
agencies to be cautious in this matter.5,6

In Canada, the incidence of sporadic
CJD is about one per million, or 30 cases
each year.7 The incidence is not increasing,
despite intensive surveillance. Asingle case
of vCJD has been identified in Canada,
though it was likely acquired in the Unit-
ed Kingdom.8 There are some public mis-
givings about the safety of the food supply
in Canada, but there is no evidence that
bovine spongiform encephalopathy has
established itself in Canada. There is a sim-
ilar disease of mostly captive but also wild
deer, elk and goats, called Chronic Wasting
Disease, but there is no evidence that this
disease affects humans. Case reports of
CJD in venison eaters have not been sub-
stantiated.9 Chronic Wasting Disease has
been identified in farmed and wild ani-
mals in Alberta and Saskatchewan.10 

Infection Control
Prions are highly infectious, though not
through casual contact between people.
Universal precautions should be observed,
but no isolation precautions are neces-
sary. Any diagnostic instruments used in
CJD cases (including EEG electrodes and
lumbar puncture needles) should be dis-
infected with special procedures11 or incin-
erated. If an autopsy or biopsy is
requested, the pathology lab should be
warned so that appropriate measures can
be taken. Surgery should be avoided, as
several clusters of cases have been linked
to operating rooms and dental practices.12

Diagnosis
Clinical
Sporadic CJD should be suspected in a
patient presenting with rapidly progres-
sive dementia, particularly if a move-
ment disorder (most often myoclonus,
often in reaction to a loud noise or sud-
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den movement) is present as well. Heidenhain’s syndrome is a
variant that presents with dementia and cortical blindness
(characterised by loss of vision and reflex lid closure to a
threat).13 The median time from onset to death is 4.5 months,
and clinical diagnostic criteria are presented in Table 1.14 Men
and women are equally vulnerable, and the mean age of onset
is 66 years. The differential diagnosis includes stroke, delirium,
various psychiatric disorders, malignancy, toxicity (including
drugs), viral encephalitis, vasculitis and early-onset degenera-
tive disorders, such as Huntington’s or Wilson’s disease. The
iatrogenic forms and the rare Gerstmann-Sträussler-Scheinker
syndrome present initially with ataxia. Fatal familial insomnia
presents with sleep disorders and dementia, and in fact is not
always familial.

The presentation of variant CJD is very different (Table
2).15 The age of onset is lower (mean 26 years), the duration
is longer (median 13 months) and prominent early symptoms
include anxiety, withdrawal, panic attacks and headaches.16

Painful paresthesias, such as sensation of cold or pain, are not
uncommon. Over time further symptoms manifest, includ-
ing dysarthria and gait disturbances, and eventually demen-
tia. Features that may distinguish sporadic from variant CJD
are listed in Table 3. 

Electroencephalogram
The typical EEG pattern often seen in CJD has periodic sharp
waves. Their presence may become more frequent as the disease
progresses, and is more common in end-stage disease, although
one-third to one-half of subjects may never have this finding.17-

19 The sensitivity and specificity of the detection of periodic sharp
wave complexes in the EEG in a large sample were 66% and 74%,
respectively.18 Provocative measures, such as noise, may help to
bring them out during an EEG recording. Some authors have
found a close relationship between sharp waves and myoclonus,
making the EEG relatively unhelpful.20 Even if this is true, the
finding of this abnormality on EEG can help the clinician confirm
the suspected diagnosis. The EEG pattern is rarely seen in vCJD.21

Magnetic Resonance Imaging
There is a characteristic MRI finding in vCJD of bilateral bright
signals in the pulvinar.22 In the original report, this was found
in 78% of cases and in none of the controls. High-signal also
may be found in the caudate and putamen.21 Similar bilateral
basal ganglia findings have been reported in sporadic CJD,23

though the pulvinar is usually less bright than other regions
in sporadic CJD.15 These findings are best seen on T2, FLAIR or
proton-density images.

Probable Creutzfeldt-Jakob Disease (must meet each criteria, 
A through D)

A: Progressive dementia

B: At least two of:
– myoclonus
– visual or cerebellar disturbance
– pyramidal/extrapyramidal dysfunction
– akinetic mutism

C: One or both of:
– a typical EEG during an illness of any duration
– a positive 14-3-3 CSF assay and a clinical duration to 

death < 2 years

D: Routine investigations should not suggest an alternative 
diagnosis

Possible Creutzfeldt-Jakob disease (must meet each criteria, 
A through D)

A and B as for probable Creutzfeldt-Jakob disease, plus:

C: No EEG or atypical EEG

D: Duration < 2 years

Adapted from World Health Organization, 1998.

Table 1

World Health Organization Criteria for the
Clinical Diagnosis of Sporadic 

Creutzfeldt-Jakob Disease

I. A: Progressive neuropsychiatric disorder
B: Duration of illness > 6 months
C: Routine investigations do not suggest an alternative 

diagnosis
D: No history of potential iatrogenic exposure
E: No evidence of a familial form of prion disease

II. A: Early psychiatric symptoms
B: Persistent painful sensory symptoms
C: Ataxia
D: Myoclonus or dystonia or chorea
E: Dementia 

III. A: EEG does not show typical appearance of sporadic CJD 
(or EEG not done)

B: MRI scan shows bilateral symmetrical pulvinar high signal 

IV. Positive tonsil biopsy

Definite vCJD: I.A and positive neuropathology

Probable vCJD: All of I and four of II and all of III 

or all of I and IV

Possible vCJD: All of I and four of II and III.A 

Adapted from World Health Organization, 2001.

Table 2

World Health Organization Diagnostic
Criteria for Variant 

Creutzfeldt-Jakob Disease
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Cerebrospinal Fluid 14-3-3 Protein
Measurement of the 14-3-3 protein in cerebrospinal fluid is a
possible diagnostic test for CJD that has been added to the clin-
ical criteria,24 although it is not yet widely available. It is seen
in various brain disorders, including stroke and viral encephali-
tis, and so should only be used as a confirmatory test when CJD
is clinically suspected. The reported sensitivity and specificity
ranges from 90–97% and from 84–100%, respectively.18,24-26 It is
less sensitive (50%) in vCJD.27 Although other proteins also
have been proposed as useful, none have been as closely or suc-
cessfully studied as 14-3-3.

Tonsil Biopsy
In a very small case series, tonsil biopsies were positive for
abnormal prion protein in patients with vCJD, though not in
sporadic CJD.28 More recent research has found the abnormal
prion protein in the olfactory mucosa of patients with sporadic
CJD.29 If these results are replicated, this may become a defini-
tive diagnostic test for living patients.

Treatment
The older literature is full of reports of various agents having
positive effects in CJD and other prion diseases. However, none
of these agents, such as dapsone, amphotericin B or various
antivirals, have demonstrated consistent clinical efficacy.30-33

Prusiner (who received the Nobel Prize for his prion
work) found that chlorpromazine and quinacrine both inhib-
it the misfolding of normal prion protein.34 An Italian
research group has found that tetracycline binds to the
abnormal protein, and may also inhibit its progression.35

Although not published, it is my understanding that the clin-
ical experience with these agents has not been promising.
Animal studies have also been negative.36 It is my belief, how-
ever, that if a definitive diagnosis is made at a time when a
patient still has some quality of life, then a trial of chlorpro-

mazine, quinacrine (not marketed in North America) or tetra-
cycline is appropriate. 

Researchers have synthesized agents that disrupt the prion
protein or stimulate its degradation.37,38 In a highly-publicised
case, a British youth with vCJD was treated with a formulation
of one of these agents infused into his cerebral ventricles.39

Conclusion
Although CJD is rare, its infection control implications make it
important to recognise. It is unlikely that any of us in Canada
will encounter a case of vCJD, but we should be vigilant, par-
ticularly the family physicians and psychiatrists to whom these
patients will initially present. The disease is clinically recognis-
able, and an EEG and MRI can help in the diagnosis, as well as
testing for the 14-3-3 protein, if possible. There is no recognised
treatment, but this may well change over the next few years.

There is a Canadian surveillance program for CJD. Any
suspected or confirmed cases should be reported. Information
is available at: http://www.hc-sc.gc.ca/pphb-dgspsp/hcai-
iamss/cjd-mcj/index.html.                                                                ◆

No competing financial interests declared.

References
1. Prusiner SB. Prions. Proc Natl Acad Sci USA1998;95:13363-83.
2. Prusiner SB. Mad cows, demented people, and the biology of neurodegen-

eration. Neurobiol Aging 2002;23(1S):1559 (abstract).
3. MacKnight C. Clinical implications of bovine spongiform encephalopathy.

Clin Infect Dis 2001;32:1726-31.
4. Brown P, Preece M, Brandel JP, et al. Iatrogenic Creutzfeldt-Jakob disease at

the millennium. Neurology 2000;55:1075-81.
5. Houston F, Foster JD, Chong A, et al. Transmission of BSE by blood trans-

fusion in sheep. Lancet 2000;356:999-1000.
6. Wilson K, Code C, Ricketts MN. Risk of acquiring Creutzfeldt-Jakob dis-

ease from blood transfusions: systematic review of case-control studies.
BMJ 2000;321:17-9.

7. MacKnight C, Rockwood K. Bovine spongiform encephalopathy and
Creutzfeldt-Jakob disease: implications for physicians. Can Med Assoc J
1996;155:529-36.

8. First Canadian case of variant Creutzfeldt-Jakob disease (variant CJD).
Health Canada, August 2002. http://www.hc-sc.gc.ca/english/
diseases/cjd/index.html.

9. Belay ED, Gambetti P, Schonberger LB, et al. Creutzfeldt-Jakob disease in
unusually young patients who consumed venison. Arch Neurol
2001;58:1673-8.

10. Chronic Wasting Disease (CWD) of elk and deer. Alberta Agriculture,
Food and Rural Development, January 2003.
http://www.agric.gov.ab.ca/agdex/600/663-43.html.

11. World Health Organization Infection Control Guidelines for Transmissible
Spongiform Encephalopathies. Geneva: World Health Organization, 2000.
Available at: http://www.who.int/csr/resources/ publications/en/#bse.

12. Will RG, Matthews WB. Evidence for case-to-case transmission of
Creutzfeldt-Jakob disease. J Neurol Neurosurg Psychiatry 1982;45:235-8.

13. Meyer A, Leigh D, Bagg CE. Arare presenile dementia associated with cor-
tical blindness (Heidenhain's syndrome). J Neurol Neurosurg Psychiatry
1954;17:129-33.

14. World Health Organization. Global surveillance, diagnosis and therapy of
human transmissible spongiform encephalopathies: report of a WHO con-
sultation. World Health Organization, 1998. Available at:
http://www.who.int/csr/resources/publications/bse/WHO_EMC_ZDI
_98_9/en/.

Variant CJD Sporadic CJD

Early clinical features

Psychiatric symptoms Yes No

Sensory symptoms Yes No

Rapid clinical progression No Yes

Age Younger than Older than  
40 years 40 years

Duration Greater than Less than 
12 months six months

Adapted from World Health Organization, 2001.

Table 3

Features Which May Help Distinguish
Between Sporadic and Variant 

Creutzfeldt-Jakob Disease



46 GERIATRICS & AGING • April 2003 • Vol 6, Num 4

Creutzfeldt-Jakob Disease

15. World Health Organization. The revision of the surveillance case definition
for variant Creutzfeldt-Jakob disease (vCJD). World Health Organization,
2001. Available at:
http://www.who.int/csr/resources/publications/bse/WHO_CDS_CSR
_EPH_2001_5/en/ 

16. Spencer MD, Knight RSG, Will RG. First hundred cases of variant
Creutzfeldt-Jakob disease: retrospective case note review of early psychi-
atric and neurological features. BMJ 2002;324:1479-82.

17. Steinhoff BJ, Räcker S, Herrendorf G, et al. Accuracy and reliability of peri-
odic sharp wave complexes in Creutzfeldt-Jakob disease. Arch Neurol
1996;53:162-6.

18. Zerr I, Pocchiari M, Collins S, et al. Analysis of EEG and CSF 14-3-3
proteins as aids to the diagnosis of Creutzfeldt-Jakob disease. Neurology
2000;55:811-5.

19. Hansen HC, Zschocke S, Stürenburg HJ, et al. Clinical changes and EEG
patterns preceding the onset of periodic sharp wave complexes in
Creutzfeldt-Jakob disease. Acta Neurol Scand 1998;97:99-106.

20. Zochodne DW, Young GB, McLachlan RS, et al. Creutzfeldt-Jakob disease
without periodic sharp wave complexes: a clinical, electroencephalograph-
ic, and pathologic study. Neurology 1988;38:1056-60.

21. Will R. Clinical features of variant Creutzfeldt-Jakob disease. Neurobiol
Aging 2002;23(S1):1563 (abstract).

22. Zeidler M, SEllar RJ, Collie DA, et al. The pulvinar sign on magnetic reso-
nance imaging in variant Creutzfeldt-Jakob disease. Lancet 2000;355:1412-8.

23. Schröter A, Zerr I, Henkel K, et al. Magnetic resonance imaging in the clini-
cal diagnosis of Creutzfeldt-Jakob disease. Arch Neurol 2000;57:1751-7.

24. Hsich G, Kenney K, Gibbs CJ, et al. The 14-3-3 brain protein in
cerebrospinal fluid as a marker for transmissible spongiform
encephalopathies. N Engl J Med 1996;335:924-30.

25. Beaudry P, Cohen P, Brandel JP, et al. 14-3-3 protein, neuron-specific eno-
lase, and S-100 protein in cerebrospinal fluid of patients with Creutzfeldt-
Jakob disease. Dement Geriatr Cogn Disord 1999;10:40-6.

26. Lemstra AW, van Meegen MT, Vreyling JP, et al. 14-3-3 testing in diagnos-
ing Creutzfeldt-Jakob disease: a prospective study in 112 patients. Neurol-
ogy 2000;55:514-6.

27. Green AJE, Thompson EJ, Stewart GE, et al. Use of 14-3-3 and other brain-
specific proteins in CSF in the diagnosis of variant Creutzfeldt-Jakob dis-
ease. J Neurol Neurosurg Psychiatry 2001;70:744-8.

28. Hill AF, Butterworth RJ, Joiner S, et al. Investigation of variant Creutzfeldt-
Jakob disease and other human prion diseases with tonsil biopsy samples.
Lancet 1999;353:183-9.

29. Zanusso G, Ferrari S, Cardone F, et al. Detection of pathologic prion pro-
tein in the olfactory epithelium in sporadic Creutzfeldt-Jakob disease. N
Engl J Med 2003;348:711-9.

30. Manuelidis L, Fritch W, Zaitsev I. Dapsone to delay symptoms in
Creutzfeldt-Jakob disease. Lancet 1998;352:456.

31. Herishanu Y. Antiviral drugs in Jakob-Creutzfeldt disease. J Am Geriatr
Soc 1973;21:229-31.

32. Pocchiari M, Casaccia P, Ladogana A. Amphotericin B: a novel class of
antiscrapie drugs. J Infect Dis 1989;160:795-802.

33. Sanders WL. Creutzfeldt-Jakob disease treated with amantadine. J Neurol
Neurosurg Psychiatry 1979;42:960-1.

34. Korth C, May BCH, Cohen FE, et al. Acridine and phenothiazine deriva-
tives as pharmacotherapeutics for prion disease. Proc Natl Acad Sci USA
2001;98:9836-41.

35. Forloni G, Iussich S, Awan T, et al. Tetracyclines affect prion infectivity.
Proc Natl Acad Sci USA2002;99:10849-54.

36. Collins SJ, Lewis V, Brazier M, et al. Quinacrine does not prolong survival
in a murine Creutzfeldt-Jakob disease model. Ann Neurol 2002;52:503-6. 

37. Soto C, Kascsak RJ, Saborio GP, et al. Reversion of prion protein conforma-
tional changes by synthetic beta-sheet breaker peptides. Lancet
2000;355:192-7.

38. Shyng SL, Lehmann S, Moulder KL , et al. Sulfated glycans stimulate
endocytosis of the cellular isoform of the prion protein, PrPC, in cultured
cells. J Biol Chem 1995;270:30221-9.

39. Dyer O. Family finds hospital willing to give experimental CJD treatment.
BMJ 2003;326:8.


