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Creutzfeldt-Jakob Disease Not Related to a Common Venue —
New Jersey, 1995–2004

* Those types of CJD that differ from vCJD and usually indicate sporadic CJD.

Beginning in June 2003, the New Jersey Department of
Health and Senior Services (NJDHSS) and CDC were noti-
fied of a suspected cluster of deaths caused by Creutzfeldt-
Jakob disease (CJD) in persons reportedly linked to Garden
State Racetrack in Cherry Hill, New Jersey. Concerns were
raised that these deaths might have resulted from consump-
tion of meat contaminated with the agent causing bovine
spongiform encephalopathy (BSE, commonly called “mad cow
disease”) served at racetrack restaurants during 1988–1992.
Consumption of BSE-contaminated cattle products has been
linked to a new variant form of CJD (vCJD) in humans. This
report summarizes the results of an investigation that deter-
mined the deaths were not linked causally to a common source
of infection. The findings underscore the need for physicians
to arrange for brain autopsies of all patients with clinically
suspected or diagnosed CJD.

Available clinical and neuropathologic findings were
reviewed for 17 suspected CJD deaths referred to NJDHSS
and CDC. To investigate the deaths of these 17 persons, all of
whom were reportedly linked to Garden State Racetrack,
health-care providers were contacted and relevant medical
records obtained by NJDHSS, other state health departments,
and CDC. Providers were asked to submit available brain
autopsy tissue to the National Prion Disease Pathology Sur-
veillance Center (NPDPSC), a national prion disease diag-
nostic referral laboratory established by CDC and the
American Association of Neuropathologists.

Sufficient demographic and clinical information was avail-
able to classify 11 of the 17 deaths as resulting from a definite
or probable case of a classic form of CJD*, on the basis of
World Health Organization criteria (1). Of the remaining six
decedents, neuropathologic analyses documented that three
deaths resulted from causes unrelated to either vCJD or clas-
sic CJD (Table 1). Three deaths reported as resulting from
CJD remain under investigation. Excluding the three deaths
for which CJD was ruled out, the 14 remaining deaths oc-

curred over a period of approximately 9.25 years (1995–2004);
the average number of cases per complete year (i.e., excluding
2004) was 1.44 (range: zero to three cases). Eleven of the 14
decedents were male; median age was 69.5 years (range: 50–
83 years). Six of the decedents resided in New Jersey, four in
Pennsylvania, and one each in Connecticut, Delaware, Mary-
land, and Virginia.

Neuropathologic analysis in the five definite cases with avail-
able brain tissue specimens was diagnostic of classic CJD; none
had the characteristic pathologic findings of vCJD. A geno-
type at codon 129 of the prion protein gene (a genetic marker
associated with specific subtypes of CJD) was determined for
three of the five CJD deaths confirmed pathologically
(Table 1). None of the decedents had the methionine
homozyogosity or the characteristic Western blot pattern
present for persons with vCJD. In addition, the reported CJD
subtypes differed from one another. For the six deaths with-
out tissue diagnosis, available clinical and diagnostic evidence,
including illness duration, electroencephalographic patterns,
and presence of protein 14-3-3 (a marker for classic CJD) in
cerebrospinal fluid was consistent with a probable diagnosis
of classic CJD (Tables 1 and 2). None of the decedents had a
diagnosis of vCJD.

For 1995–2002, using CDC’s national multiple cause-of-
death file (2002 data are preliminary) compiled annually by
the National Center for Health Statistics, the annual death
rate from CJD in the United States has been stable at
approximately one case per 1 million persons per year
(Figure 1). The CJD death rate for New Jersey during the
same period was similar.

In 2001, Garden State Racetrack was closed permanently.
The number and ages of all persons visiting or dining at the
racetrack is unknown. However, according to New Jersey Rac-
ing Commission records, attendance at the racetrack during
1988–1992 was approximately 4.1 million. Based on an
annual CJD rate of 3.4 cases per 1 million persons (CDC,
unpublished data, 2004) and an overall death rate from all
causes of 2.9% for persons aged >50 years, the occurrence
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TABLE 1. Suspected deaths caused by Creutzfeldt-Jakob disease (CJD) reportedly linked to Garden State Racetrack, by diagnosis
— New Jersey,  1995–2004*

Year of Age group State of
Decedent death at death (yrs) residence Tissue diagnosis† and CJD subtype§ or clinical diagnosis†

Suspected CJD deaths with brain tissue diagnosis
Variant CJD (vCJD) excluded; classic CJD confirmed

1 1997 70–74 New Jersey Definite CJD (VV2, ataxic)
2 1997 65–69 New Jersey Definite CJD (not further characterized)
3 2002 70–74 New Jersey Definite CJD [MM2 or MM(MV)1¶ ]
4 2003 55–59 New Jersey Definite CJD (MV2)
5 2004 >75 Virginia Definite CJD (VV, possibly Type 1)

Both vCJD and classic CJD excluded
6 2000 25–29 Pennsylvania Non-prion disease, encephalopathy**
7 2004 55–59 Pennsylvania Non-prion disease, fronto-temporal lobar dementia
8 2004 70–74 New Jersey Non-prion disease, Lewy body disease

Suspected CJD deaths with no brain tissue diagnosis
Classic CJD indicated by clinical evidence

9 1997 55–59 Pennsylvania Probable CJD [EEG (+); rapidly progressive dementia (duration 6 mos)]
10 2000 >75 New Jersey Probable CJD [EEG (+); rapidly progressive dementia (duration <4 mos)]
11 2001 50–54 Connecticut Probable CJD [EEG (+); CSF 14-3-3 (+)††; duration <6 mos]
12 2001 70–74 Maryland Probable CJD [CSF 14-3-3 (+)††; duration <6 mos]
13 2003 70–74 New Jersey Probable CJD [CSF 14-3-3 (+)††; duration <4 mos]
14 2003 65–69 Pennsylvania Probable CJD [CSF 14-3-3 (+)††; duration <6 mos]

Suspected CJD deaths under investigation
15 1995 70–74 Pennsylvania Under investigation
16 1995 60–64 Pennsylvania Under investigation
17 1996 65–69 Delaware Under investigation

* As of May 2, 2004.
†

Cases were classified as definite or probable CJD based on the World Health Organization diagnostic criteria (1).
§

Various subtypes of CJD have differing clinical and pathologic phenotypes that correlate with the genotype at codon 129 of the prion protein gene
(M=methionine; V=valine) and the size of protease-resistant prion protein (Type 1 or 2). All cases of vCJD to date are homozygous for M at codon 129 and
have the Type 2 pattern.

¶
Genotype based on characteristic neuropathology.

** Death certificate included CJD.
††

Protein 14-3-3 is a group of proteins released into the cerebrospinal fluid (CSF) during neuronal death that, in the appropriate clinical setting, can be used
as a diagnostic marker for CJD.

over approximately 9.25 years (1995–2004) of at least 14 CJD-
related deaths among as few as 300,000 persons aged >50
years would not be unusual. This number is within the esti-
mated range of the number of persons attending and dining
at the racetrack, given the known attendance.
Reported by: P Gambetti, MD, National Prion Disease Pathology
Surveillance Center, Case Western Reserve Univ, Cleveland, Ohio.
J Hadler, MD, Connecticut Dept of Public Health. A Hathcock, PhD,
M Drees, MD, Delaware Health and Social Svcs. D Blythe, MD,
Maryland Dept of Health and Mental Hygiene. E Bresnitz, MD,
M Gerwel, MD, New Jersey Dept of Health and Senior Svcs. M Hawkins,
MD, Philadelphia Dept of Public Health; A Weltman, MD,
Pennsylvania Dept of Health. J Marr, MD, A Buckler, MD, C Novak,
MD, Virginia Health Dept. C Rothwell, MS, K Kochanek, MA,
R Anderson, PhD, Div of Vital Statistics, National Center for Health
Statistics; J Sejvar, MD, E Belay, MD, R Maddox, MPH, A Curns,
MPH, R Holman, MS, L Schonberger, MD, Div of Viral and Rickettsial
Diseases, National Center for Infectious Diseases, CDC.

Editorial Note: CJD is a neurodegenerative disease charac-
terized by rapidly progressive dementia associated with brain
pathology marked by diffuse spongiform degeneration; the

disease is invariably fatal (2). According to the leading
hypothesis, CJD is caused by an unconventional transmis-
sible agent, an abnormal protein (i.e., prion) that is able to
induce abnormal folding of normal cellular proteins, leading
to neuronal death. Prions are believed to cause transmissible
spongiform encephalopathies (TSEs) that include scrapie in
sheep, BSE in cattle, chronic wasting disease (CWD) in deer
and elk, and CJD in humans.

Two major forms of CJD have been recognized, classic and
variant (3). Classic CJD has been recognized since the early
1920s and is characterized by certain distinct clinical and
diagnostic features (Table 2). The most common form of classic
CJD is believed to occur sporadically, caused by the sponta-
neous transformation of normal prion proteins into abnor-
mal prions. This sporadic disease occurs worldwide at a rate
of approximately one case per 1 million population per year,
although rates of up to two cases per million are not
unusual (4). Risk increases with age, and in persons aged >50
years, the annual rate is approximately 3.4 cases per million.

Variant CJD was first described in 1996 in the United King-
dom and has different clinical characteristics than classic CJD
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TABLE 2. Clinical and pathologic characteristics distinguishing variant Creutzfeldt-Jakob disease (vCJD) from classic CJD
Characteristic vCJD Classic CJD

Median age at death 28 yrs 68 yrs

Median duration of illness 13–14 mos 4–5 mos

Clinical signs and symptoms Prominent psychiatric/behavioral symptoms; painful Dementia; early neurologic signs
dysesthesias; delayed neurologic signs

Periodic sharp waves on electroencephalogram Absent Often present

“Pulvinar sign” on MRI* Present in >75% Not reported

Presence of “florid plaques” on neuropathology Present in large numbers Rare or absent

Immunohistochemical analysis of brain tissue Marked accumulation of PrPres† Variable accumulation

Presence of agent in lymphoid tissue Readily detected Not readily detected

Increased glycoform ratio on immunoblot Marked accumulation of PrPres Not reported
    analysis of PrPres

Genotype at codon 129 of prion protein Methionine/methionine Polymorphic

Source: Adapted from Belay E, Schonberger L. Variant Creutzfeldt-Jakob disease and bovine spongiform encephalopathy. Clin Lab Med 2002;22:849–62.
* An abnormal signal in the posterior thalami on T2- and diffusion-weighted images and fluid-attenuated inversion recovery sequences on brain magnetic

resonance imaging (MRI); in the appropriate clinical context, this signal is highly specific for vCJD.
†
Protease-resistant prion protein.

FIGURE 1. Creutzfeldt-Jakob disease death rates*, by year —
New Jersey and United States, 1995–2002†

* Per 1 million persons.
†
From CDC’s multiple cause-of-death file; 2002 data are preliminary.
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(Table 2) (2,3). The median age at death for vCJD patients is
28 years, compared with 68 years for patients with classic CJD
(Figure 2). In addition, all vCJD cases have neuropathologic
findings distinctly different from those of classic CJD (5),
and all have had a particular genetic profile (i.e., homozygos-
ity for methionine) at codon 129 of the prion protein
gene (4). Thus, cases of vCJD can be distinguished from clas-
sic CJD on the basis of clinical and pathologic data. Epide-
miologic and laboratory evidence indicate that the agent
causing BSE in cattle can be transmitted to humans via con-
sumption of BSE-contaminated cattle products, causing vCJD
(2,3). However, this evidence also suggests that the risk is low
for having vCJD, even after consumption of contaminated
product. In 1996, because of the emergence of vCJD in the

United Kingdom, CDC enhanced its surveillance for CJD in
the United States (6).

No evidence has indicated that any of the 17 reported deaths
resulted from vCJD. The CJD subtypes were determined in
four decedents, and the subtype in each differed from the oth-
ers; this heterogeneity provides scientific evidence against a
common etiology for these cases. Although one study reported
that BSE-infected mice expressing methionine homozygosity
at codon 129 produced prions with a molecular phenotype
consistent with a subtype of classic CJD (7), these animal data
cannot be reliably extrapolated to humans in the absence of
other supporting evidence. In 2003, the Spongiform Encepha-
lopathy Advisory Committee of the United Kingdom con-
cluded that these data did “not provide strong evidence to
support” the hypothesis that exposure to BSE can produce a
sporadic CJD-like phenotype in humans (8). In the United
Kingdom, where the largest epidemic of BSE has occurred
and an unusually large proportion of the population has been
exposed to the BSE agent, the absence of an unusually high
incidence of classic CJD patients or an elevated proportion of
CJD patients with methionine homozygosity at codon
129 (9) supports the lack of association between BSE and
sporadic CJD. In the United Kingdom, prion disease experts
have looked specifically for evidence of BSE-related disease
other than vCJD among classic CJD cases. No evidence of a
new phenotype has been uncovered (R.G. Will, M.D.,
National CJD Surveillance Unit, Western General Hospital,
Edinburgh, Scotland, personal communication, 2004).

Neuropathologic evaluation, particularly by immunohis-
tochemistry or Western blot, is the most definitive method to



4 MMWR Early Release  May 7, 2004

All MMWR references are available on the Internet at http://www.cdc.gov/mmwr. Use the search function to find specific articles.
——————

Use of trade names and commercial sources is for identification only and does not imply endorsement by the U.S. Department of Health
and Human Services.

——————
References to non-CDC sites on the Internet are provided as a service to MMWR readers and do not constitute or imply endorsement of
these organizations or their programs by CDC or the U.S. Department of Health and Human Services. CDC is not responsible for the
content of these sites. URL addresses listed in MMWR were current as of the date of publication.

* Excludes blood transfusion–associated vCJD and pituitary hormone- or
dural graft–associated CJD.

†
Includes UK-related nonresident cases; data for 1995–2003 (R.G. Will,
M.D., National CJD Surveillance Unit, Western General Hospital,
Edinburgh, Scotland, personal communication, 2004).

§
Data for 1995–2001.

FIGURE 2. Percentage distribution of noniatrogenic* deaths
from variant Creutzfeldt-Jakob disease (vCJD) in the United
Kingdom (UK) and from classic CJD in the United States (US),
by age group, 1995–2003
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1) diagnose human prion diseases, 2) monitor for vCJD and
various subtypes of CJD, and 3) detect the possible emer-
gence of new prion diseases in the United States. Although
not all decedents in this investigation had pathologic speci-
mens available for review, demonstration of the absence of a
classic CJD or vCJD diagnosis in certain patients and diag-
nosis of classic CJD in others indicated these patients did not
die from BSE-related disease. This investigation underscores
the need for physicians to pursue autopsies of all decedents
with clinically suspected and diagnosed CJD and to use the
TSE diagnostic services provided free of charge by NPDPSC.

Information regarding this surveillance center is available at
http://www.cjdsurveillance.com or by telephone, 404-639-3091.

CDC will continue to work with and support state health
officials in New Jersey and nationally to conduct surveillance
for CJD. Better defining the normal occurrence of subtypes
of sporadic CJD and other TSEs will facilitate earlier recogni-
tion of vCJD or any other human prion disease that might
emerge in the United States.
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