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ORIGINAL CONTRIBUTION

Differential Diagnosis of Jakob-Creutzfeldt Disease

Ross W. Paterson, MRCP; Charles C. Torres-Chae, MPA; Amy L. Kuo, MS, RN, GNP; Tim Ando, BA;
Elizabeth A. Nguyen, BS; Katherine Wong, BS; Stephen J. DeArmond, MD, PhD; Aissa Haman, MD;
Paul Garcia, MD; David Y. Johnson; Bruce L. Miller, MD; Michael D. Geschwind, MD, PhD

Objectives: To identify the misdiagnoses of patients with
sporadic Jakob-Creutzfeldt disease (sCJD) during the
course of their disease and determine which medical spe-
cialties saw patients with sCJD prior to the correct diag-
nosis being made and at what point in the disease course
a correct diagnosis was made.

Design: Retrospective medical record review.

Setting: A specialty referral center of a tertiary aca-
demic medical center.

Participants: One hundred sixty-three serial patients
over a 5.5-year period who ultimately had pathologi-
cally proven sCJD. The study used the subset of 97 pa-
tients for whom we had adequate medical records.

Main Outcome Measures: Other diagnoses consid-
ered in the differential diagnosis and types of medical spe-
cialties assessing patients with sCJD.

Results: Ninety-seven subjects’ records were used in the
final analysis. The most common disease categories of
misdiagnosis were neurodegenerative, autoimmune/
paraneoplastic, infectious, and toxic/metabolic disor-

ders. The most common individual misdiagnoses were
viral encephalitis, paraneoplastic disorder, depression, ver-
tigo, Alzheimer disease, stroke, unspecified dementia, cen-
tral nervous system vasculitis, peripheral neuropathy, and
Hashimoto encephalopathy. The physicians who most
commonly made these misdiagnoses were primary care
physicians and neurologists; in the 18% of patients who
were diagnosed correctly at their first assessment, the di-
agnosis was almost always by a neurologist. The mean
time from onset to diagnosis was 7.9 months, an aver-
age of two-thirds of the way through their disease course.

Conclusions: Diagnosis of sCJD is quite delayed. When
evaluating patients with rapidly progressive dementia with
suspected neurodegenerative, autoimmune, infectious,
or toxic/metabolic etiology, sCJD should also be in-
cluded in the differential diagnosis, and appropriate di-
agnostic tests, such as diffusion brain magnetic reso-
nance imaging, should be considered. Primary care
physicians and neurologists need improved training in
sCJD diagnosis.
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HERE ARE OFTEN LONG DE-
lays between the time that
a patient with sporadic Ja-
kob-Creutzfeldt disease
(sCJD) first presents to the
physician and the time that a correct di-
agnosis is made. Sporadic CJD is misdi-
agnosed for many reasons, including the
variability of early symptoms and signs,'*

For editorial comment
see page 1554

the variability in disease duration, and lack
of recognition of this condition in the
medical community.” Depending on where
prions accumulate in the brain, the clini-
cal presentation can be variable®’ and sCJD
is easily mistaken for other neurodegen-
erative conditions such as Alzheimer dis-

ease, corticobasal degeneration, and de-
mentia with Lewy bodies.®!°

As a major center for referral of hu-
man prion diseases, we have noted that
many of the families of patients with sCJD
complain of the delay in diagnosis and the
multitude of misdiagnoses that were given
prior to sCJD being properly identified.
This prompted our retrospective study to
determine the most common early misdi-
agnoses, determine at what point in the dis-
ease course the correct diagnosis of sCJD
was made, and identify which medical spe-
cialties were making the misdiagnoses. Ex-
pediting an sCJD diagnosis will help avoid
potential infection control issues and ex-
tensive and costly evaluations for other
conditions, allow families to focus on pa-
tient care and end-of-life planning, and fa-
cilitate early enrollment in ongoing and fu-
ture treatment trials.
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Figure. Frequencies of categories of misdiagnoses in patients with sporadic Jakob-Creutzfeldt disease. A, General diagnostic categories. B, Misdiagnoses within

the “Other” category. CNS indicates central nervous system.

BN | METHODS

STUDY POPULATION
AND DATA COLLECTION

We received approval for this study from our institution’s in-
ternal review board. For this study, we retrospectively re-
viewed all cases referred to the UCSF Memory and Aging Cen-
ter rapidly progressive dementia and CJD clinical research
program between August 2001 and February 2007. This in-
cluded patients initially assessed through our inpatient Na-
tional Institutes of Health research unit, evaluated in our neu-
robehavioral clinic, or admitted to the inpatient neurology service
or those who were not seen at University of California, San Fran-
cisco but who had extensive record review.

Subjects were included in the study if they had pathology-
proven sCJD and records included most or all of their physi-
cian and hospital visits; if only 1 or 2 visit summaries were miss-
ing, the records were still included unless the missing summaries
included the patient’s first physician consultation. Qualifying
records were then reviewed to determine all non-CJD diagno-
ses considered up to when probable sCJD became the single
most likely diagnosis or when the patient received a diagnosis
at our center, whichever came first. Non-CJD diagnoses were
given a confidence probability value on a Likert scale of 1 to
5" based on what we perceived from the record review the di-
agnosing physician’s diagnostic confidence level to be: 1 meant
the diagnosis was considered most likely; 2, likely; 3, possible
(but other conditions also possible); 4, unlikely; and 5, highly
unlikely but wanted to rule it out. Only non-CJD diagnoses with
a confidence probability value of 1 and 2 were used for this analy-
sis. The time taken to make a diagnosis of sCJD was calculated
for each subject. This was possible in 92 of 97 subjects with a
documented first symptom date, diagnosis date, and date of death
(date of first symptom not available for 3 and diagnosis date
not available for 2 subjects).

STATISTICAL ANALYSES

To simplify data analysis, misdiagnoses were first classified into
16 general diagnostic categories, classified by etiology (eg, in-
fectious and neurodegenerative).

| mesuirs [

COHORT CHARACTERISTICS

Between August 2001 and February 2007, our center col-
lected 976 records, and at the time of the analysis, we
had received pathological confirmation on 163 of the 976
patients. We identified 97 patients with pathology-
proven sCJD for whom we had sufficient medical rec-
ords. Forty were female and 57, male, with ages from 26
to 83 years (mean [SD] age, 62 [11.2] years).

MISDIAGNOSES

Our cohort of 97 patients with sCJD received a com-
bined total of 373 alternative diagnoses prior to their di-
agnosis of likely CJD, with an average of 3.8 misdiag-
noses per subject. The Figure shows the 16 general
diagnostic categories of misdiagnosis and their fre-
quency in this cohort. Neurodegenerative, autoim-
mune, infectious, toxic/metabolic, and unknown demen-
tias were the categories under which patients with sCJD
were most commonly misdiagnosed. Table 1 shows the
10 most common specific conditions misdiagnosed for
CJD. Table 2 shows some of the common conditions
found in each of the 5 most common (of 16) diagnostic
categories. Seventy-five percent of patients were ini-
tially assessed by either a primary care physician (40%)
or a neurologist (36%). Most patients were first seen by
their primary care physician and then referred to a neu-
rologist. Only 25% of patients were first seen by a spe-
cialist other than a neurologist. The first specialists to see
these 97 patients were neurologists (n=70), ophthal-
mologists (n=06), psychiatrists (n=4), cardiologists (n=4),
otolaryngologists (n=2), orthopedists (n=2), and neuro-
oncologists (n=1) (Table 3). The types of all physi-
cians to see these patients prior to being given a diagno-
sis of likely sCJD (eg, diagnostic confidence category 1
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Table 1. Top 10 Individual Misdiagnoses for Sporadic
Jakob-Creutzfeldt Disease in Decreasing Frequency

Misdiagnosis

1. Viral encephalitis

2. Paraneoplastic disorder

3. Depression

4. Peripheral vertigo

5. Alzheimer disease

6. Stroke

7. Dementia, nonspecified

8. Central nervous system vasculitis
9. Peripheral neuropathy

10. Hashimoto encephalopathy

Table 3. First Specialist to See Patient?

Specialist

Neurologist 71
Ophthalmologist
Psychiatrist
Cardiologist
Optometrist
Otolaryngologist
Pulmonologist
Orthopedic surgeon
Neuro-oncologist
Gastroenterologist

— = NN WSSO

aN = 97 patients.

Table 2. Most Common Misdiagnoses Within Top 5 Major
Diagnostic Categories?

%

Diagnostic Category of Patients
Neurodegenerative 13
Alzheimer disease 4

—_

Dementia with Lewy bodies
Frontotemporal dementia
Corticobasal degeneration
Normal-pressure hydrocephalus
Multiple-system atrophy
Motor neuron disease
Parkinsonian disorder
Neurodegenerative, not specified
Autoimmune
Paraneoplastic
Vasculitis
Neurosarcoidosis
Hashimoto encephalitis
Autoimmune process
Infectious
Encephalitis
Whipple disease
Infectious/inflammatory process
Rabies
Herpes simplex virus
Postinfectious syndrome
Toxic/metabolic
Vitamin By, deficiency
Metabolic process
Hypothyroidism
Drug adverse effect
Wernicke-Korsakoff syndrome
Urinary tract infection
Other
Unknown dementia
Encephalopathy
Mild cognitive impairment
“Dementia”
Other
Total

et o o

o

N

N

N
OO —_-MNOELEL =2 —"AN—-AN—= = 24 2 aN =200 =W cLQDO WMDY Toco—=—=DN

—_
o

2Three hundred ninety-three misdiagnoses among 97 subjects
W|th sporadic Jakob-Creutzfeldt disease.
bThere was only 1 case.

or 2) are shown in Table 4; neurologists and internists
comprised the vast majority of the physicians making the
misdiagnoses. Of the 17 subjects (18%) who received the
correct diagnosis on first assessment, 16 of these correct

Table 4. All Physicians to Have Made an Incorrect
Assessment in Cohort?

Specialist Type No. (%)

42.4)
22.8)
7)

Neurologist
Internist
Unspecified
Family physician
Ophthalmologist
Cardiologist
Physiatrist
Pulmonologist
Psychiatrist
Otolaryngologist
Geriatrician
Optometrist
Orthopedic surgeon
Neuro-oncologist
Gastroenterologist
Rheumatologist
Neuro-ophthalmologist
Speech pathologist
Infectious diseases specialist
Neurosurgeon
Neurotologist

Total

=

AEEDDEADEDDDOOOWNNNSNOW

N = = =2 =2 a2 2 2 2O WOoToT o)) 0
T T T T C T C o oo o

95 (
51 (
5 (6.
(6.
(8.
(2.
(2.
(2.
(2.
(1.
(0.
(0.
(0.
(0.
(0.
(0.
(0.
(0.
(0.
(0.
(0.
(1

N
N
o
o
=

aN = 97 patients.

diagnoses were made by neurologists and 1, by a reha-
bilitation physician. Table 5 shows the time taken for
sCJD to be considered in the differential diagnosis and
also the time then taken for the diagnosis of CJD to be
made (“likely CJD”).

B conienr [

To our knowledge, this is the first large study of patho-
logically proven cases of sCJD that retrospectively de-
termines what misdiagnoses are made in the workup of
sCJD, who makes these misdiagnoses, and how long it
takes to reach the correct diagnosis. We found that CJD
is rarely the first diagnosis made and it is usually con-
fused with a wide range of other conditions. It is not sur-
prising that the top misdiagnoses categories were neu-
rodegenerative, autoimmune/paraneoplastic, infectious,
and toxic/metabolic conditions, as these are common
forms of nonprion rapidly progressive dementia.”'*"> That
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Table 5. Disease Duration and Significant Diagnosing Event

Disease Course,

Time From First Symptoms to CJD

Time From First Symptoms to CJD
“Likely” Diagnosis or Contacting

% of Disease Course Before

mo Mentioned in the Differential, mo UCSF, mo? Contacting UCSF or CJD Diagnosis®
Sample size® 94 60 92 92
Mean (SD) 12.0 (10.3) 6.7 (6.5) 7.8 (6.9) 67.7 (0.2)
Median (range) 12.0 (0.8-57.7) 4.9 (0.4-39.1) 6.0 (0.9-39.2) 68.9 (18.6-99.4)

Abbreviations: CJD, Jakob-Creutzfeldt disease; UCSF, University of California, San Francisco.
aTime used for whichever comes first: patient being referred to UCSF CJD/rapidly progressive dementia program or medical records suggesting CJD as the

likely diagnosis.

bEjther probable clinical diagnosis or definite (pathology-proven) diagnosis.

¢Number of subjects available for each analysis; for 5 subjects, records were not sufficient to identify specific dates.

the most common individual misdiagnosis was viral en-
cephalitis is probably due to the multifocality, acuity, and
rapidity of symptoms seen in sCJD. Despite a neurolo-
gist being the first specialist to see most patients with sCJD,
there were many misdiagnoses, with each subject receiv-
ing almost 4 other diagnoses before CJD became the likely
diagnosis. Consequently, subjects were diagnosed late,
two-thirds of the way through their disease course.

One possible reason misdiagnosis is so common is that
the diagnostic criteria for sCJD are insensitive to early
symptoms.! Whereas sCJD can only be definitively con-
firmed through pathology, there are a variety of prob-
able CJD diagnostic criteria."*'” Most of these criteria were
designed for epidemiologic surveillance purposes to di-
agnose sCJD post mortem in patients whose disease was
not pathologically proven.”” World Health Organiza-
tion probable sCJD criteria®® rely heavily on the pres-
ence of cerebrospinal fluid 14-3-3 protein, the utility of
which is dubious.'®* More recent research has found mag-
netic resonance imaging (MRI) findings to be more sen-
sitive and specific than 14-3-3."72! Physicians relying on
certain criteria might not properly include CJD in the dif-
ferential diagnosis nor appreciate the value of diffusion-
weighted imaging and apparent diffusion coefficient se-
quences that improve MRI sensitivity to around 91% to
96%*1-** and specificity to around 91% to 95%.*-*

Based on this study, if neurodegenerative, autoim-
mune, infectious, or toxic/metabolic etiologies appear on
the list of differential diagnoses of a patient with a rap-
idly progressive dementia, then the clinician should also
consider sCJD. Equally, if evidence to support a diagno-
sis of viral encephalitis, paraneoplastic disorder, depres-
sion, peripheral vertigo, Alzheimer disease, stroke, de-
mentia (nonspecified), central nervous system vasculitis,
peripheral neuropathy, or Hashimoto encephalopathy is
lacking, then the clinician should think about request-
ing an MRI with diffusion-weighted imaging/apparent dif-
fusion coefficient sequences to look for changes associ-
ated with sCJD. Unfortunately, even the pathognomonic
MRI findings of CJD are missed by about two-thirds of
radiology reports,” and thus, it is critical that physi-
cians be aware of MRI findings in prion disease* and read
their patients’ MRIs.

In any patient with a rapidly progressive dementia who
has been given multiple potential diagnoses, sCJD must
be considered. Although neurologists were more likely
to make the correct diagnosis on first assessment than

other physicians, this occurred uncommonly and neu-
rologists were also the type of physician to most com-
monly assess these patients and therefore make misdi-
agnoses, followed by internists. Education about the
diagnosis of CJD perhaps should focus on these 2 spe-
cialties. About 25% of patients were first seen by a non-
neurology specialist; education of these other special-
ists about early signs of sCJD might also improve earlier
diagnosis.

Although this current study focused on patients with
sCJD being misdiagnosed with other conditions, the con-
trary—patients with non-CJD diagnoses being diag-
nosed with CJD—is equally, if not more, harmful, as many
of these non-CJD rapidly progressive dementias are treat-
able if not even curable. Chitravas et al'? recently dem-
onstrated that 32% of subjects referred to the US Na-
tional Prion Disease Pathology Surveillance Center for
autopsy with suspected CJD had a non-CJD diagnosis,
and 7% of all cases had a treatable etiology. The experi-
ence in our center and other centers evaluating many rap-
idly progressive dementias is similar.?!>2*?7 Further-
more, subjects might fulfill clinical criteria, particularly
symptom criteria, for more than 1 disease. In 1 study,
patients with pathologically proven sCJD fulfilled the
“probable” criteria for dementia with Lewy bodies (29%)
and Alzheimer disease (45%).”® Similarly, in a recent ar-
ticle from our own group, we found 46% of subjects with
sCJD met probable dementia with Lewy bodies criteria
and 40% of subjects with dementia with Lewy bodies met
probable CJD criteria. The value of a thorough diagnos-
tic workup is therefore critical.’

Early and accurate diagnosis of sCJD is of value for pub-
lic health reasons and to allow for potential treatments to
be tested as early as possible in the disease course.***® Avoid-
ing iatrogenic transmission of human prion disease by early
diagnosis is also critical**? It would therefore be valu-
able to improve early and accurate diagnosis of sCJD
premortem to identify at-risk persons, allowing for pub-
lic health measures that would prevent transmission to
healthy individuals through blood donation, infected sur-
gical equipment, and or other medical procedures.”
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