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ABSTRACT: Background: In 2015, the International
Parkinson and Movement Disorder Society published
clinical diagnostic criteria for Parkinson’s disease
(PD). Although recent validation studies suggest high
accuracy, one unmet need is for highly specific criteria
for clinical trials in early/de novo PD.
Objectives: The objective of this study was to gener-
ate and test a PD diagnostic criteria termed “clinically
established early PD.”
Methods: We modified the Movement Disorder Soci-
ety criteria to increase specificity for early PD by
removing all disease duration components and
changing red flags to absolute exclusions. We then
estimated the sensitivity/specificity of clinically estab-
lished early PD criteria in patients with disease dura-
tion <5 years, selected from a 626-patient validation
study.
Results: After documentation of parkinsonism, 18 indi-
vidual exclusion criteria are assessed that preclude
the diagnosis of “clinically established early PD.”
Among 212 PD and 152 non-PD patients, the esti-
mated specificity was 95.4%, with 69.8% sensitivity.
Conclusions: We describe high-specificity criteria for
de novo PD, which are freely available for use in clini-
cal trials. © 2018 International Parkinson and Move-
ment Disorder Society
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In 2015, a task force of the International Parkinson
and Movement Disorder Society (MDS) published new
clinical diagnostic criteria for Parkinson’s disease.1–3

These included criteria for both prodromal PD3 and
clinical PD.2 A clinical PD diagnosis was divided into
the following 2 levels of certainty: probable PD (aimed
to have both 80% sensitivity and specificity) and clini-
cally established PD (aimed to optimize specificity with-
out regard to sensitivity). Validation of these criteria
was recently completed (see Postuma and colleagues4)
and demonstrated 94.5% sensitivity and 88.5% speci-
ficity for probable PD.
As putative neuroprotective therapies are being evalu-

ated in de novo PD, it is essential to find criteria that
can identify early PD with high specificity to minimize
variability associated with error in diagnosis. In gen-
eral, the clinical diagnosis of PD becomes easier as dis-
ease duration increases5–7; diagnosing de novo
untreated PD is particularly difficult because the
response to dopaminergic therapy remains undefined.
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To address this need, we generated new clinical diag-
nostic criteria for early PD, termed “Clinically Estab-
lished Early PD.” These criteria were designed to
provide a high specificity for diagnosis of untreated/
early PD patients, especially for use in therapeutic trials
that require high specificity, but could accept a sensitiv-
ity lower than the 80% benchmark for probable
PD. Results from the criteria validation study were used
to estimate sensitivity and specificity of the new criteria.

Methods

To design the “Clinically Established Early PD” crite-
rion, we revised each individual criterion from the orig-
inal MDS criteria2 to allow application in early and
untreated PD, as follows:

1. All duration components from the original criteria
(eg, falls within the first 3 years, absent nonmotor
PD despite 5 years duration, etc.) were removed.

2. Criteria that can only be applied with long-duration
disease were removed (eg, absence of progression
over 5 years).

3. All red flags were now defined as absolute exclusion
criteria (this optimizes specificity and also allows a
simple exclusion criteria checklist for clinical trials).
This implies that supportive criteria are no longer
required to counterbalance a red flag, so supportive
criteria are not included in the early-PD category.
Note also that 2 of the supportive criteria required
levodopa treatment (ie, dramatic levodopa response
and dyskinesia) and thus do not apply to de novo
PD and that hyposmia remains in the criteria as 1 of
the markers that can document nonmotor parkin-
sonism (see criterion 15, Fig. 1).

Methods for the validation have been described else-
where.4 Briefly, we tested the sensitivity and specificity
of the MDS criteria in 626 patients with parkinsonism
from 8 centers. The diagnosis of PD (n = 434) versus
not PD (n = 192) was made according to the clinical
gold standard by an experienced task force neurologist
using all relevant clinical information available during
the entire disease course, including any ancillary tests
that were available (without using MDS criteria). Then,
a second neurologist assessed only the presence or
absence of each individual criterion from the MDS cri-
teria. Each center’s local research ethics board
approved the study protocol and informed written con-
sent was obtained from all patients.
We performed estimates of diagnostic utility based on

data from the validation study. The primary outcome
was the accuracy/concordance of MDS clinically estab-
lished early PD criteria against the gold-standard clini-
cal diagnosis in patients with disease duration <5 years.
Note that the accuracy assessments are an estimate only

because there are subtle differences in the wordings and
definitions of the criteria of the original MDS criteria
and the clinically established early criteria and valida-
tion was performed with the original MDS criteria
wording.

Results

The MDS clinically established early PD criteria are
presented in Figure 1. As in previous MDS criteria, the
documentation of parkinsonism (bradykinesia with at
least 1 of rigidity or rest tremor) is required. Then the
criteria are used to identify markers that argue against
PD as the cause of parkinsonism. For the new category
of clinically established early PD, there are 18 exclusion
criteria, each based on the original MDS criteria. The
details on how each criterion should be assessed and
rated are provided in the original MDS criteria article.2

Documentation of any 1 of these markers rules out a
diagnosis of clinically established early PD (note that
MDS probable PD can still be diagnosed in patients
who do not meet the clinically established criteria).
To estimate the sensitivity and specificity of the cri-

teria, we selected 366 patients with disease duration
<5 years from the validation study (Table 1). Of the
patients, 212 had PD and 152 had non-PD parkinson-
ism according to clinical gold-standard diagnosis. Of
the non-PD group, the most common conditions were
multiple system atrophy (38%), progressive supranuc-
lear palsy (30%), corticobasal syndrome (12%), and
vascular parkinsonism (6%).
Of the non-PD patients, 95.4% were correctly identi-

fied as non-PD by the clinically established early criteria
(ie, specificity = 95.4%, false positive rate = 4.6%),
and 68.9% of PD patients met these criteria (Table 1).
Compared to the overall criteria for PD published

in 2015, 46.7% of the PD patients with <5 years
duration met criteria for the overall 2015 MDS clini-
cally established PD category (and 1.3% of non-PD
patients met the 2015 clinically established PD cri-
teria). This implies that the current adaptation of the
criteria for short-duration PD increased sensitivity by
22.2% at a specificity cost of 3.3%. By contrast, we
obtained a sensitivity/specificity of probable PD of
92.8/86.8 in this <5-year duration group (the criteria
were originally designed to obtain at least 80% sensi-
tivity and specificity). So, when compared to probable
PD, the use of the clinically established early PD cri-
teria reduced sensitivity by 23.9%, but increased
specificity by 8.6%, translating to a 65% relative
reduction of the false positive rate (ie, from 13.2% to
4.6%). If analysis was restricted to patients with
≤1 year duration, accuracy was only slightly lower
(sensitivity = 64.3%, specificity = 94.5%).
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Discussion

Recognizing the need for high-specificity diagnosis in
early (and often untreated) PD patients, we present here
the MDS clinically established early PD criteria. These
criteria are an adaptation of the original MDS criteria,
retaining the core definition of parkinsonism, but modi-
fied by treating any red flags as absolute exclusions and

removing the supportive criteria and disease duration
components. Based on the validation database, this
appears to provide excellent specificity (95.4%) with
sufficient sensitivity (68.9%) so as to permit accurate
and efficient recruitment for clinical trials.
These criteria were designed especially for use in clin-

ical trials of early PD. Increasing evidence suggests that
it is necessary to conduct clinical trials of putative

FIG. 1. Criteria for Clinically Established Early Parkinson’s Disease.
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neuroprotective therapies in early PD patients, when
there is sufficient preservation of dopamine neurons to
permit a beneficial effect. Diagnosis of early PD can be
difficult; atypical markers may not have had the time to
emerge, and the essential diagnostic hallmark of a good
levodopa response may not have been tested. Diagnos-
tic inaccuracy represents a major barrier to conducting
disease-modifying trials in newly diagnosed patients
with PD. Although low diagnostic sensitivity can be
somewhat problematic for clinical trials in PD patients
(as a result of poor recruitment and potential impacts
on generalizability), the loss of diagnostic accuracy can
be detrimental to studies in early PD. For example, one
may assume an agent that reduces the progression of
MDS-UPDRS by 4 ± 8 points when compared with the
placebo group. Using a basic t-test (assuming equal
standard deviations), a sample size of 126 patients
would be needed for 80% power to find a difference.
If, however, 25% of the population is misclassified and
does not have PD (and so has no therapeutic response),
the observed difference drops to 3 ± 8 points, and the
sample size must be nearly doubled to 225 patients.
With an estimated specificity of 95% compared to the
clinical gold standard, our new criteria allow the use of
a specific standardized diagnostic procedure for entry
into clinical trials of early PD.
Despite the specificity advantage, these criteria are

not meant to replace the MDS probable PD category
for all studies of early PD. Using these highly specific
criteria will have important trade-offs for generalizabil-
ity. For example, patients with diffuse malignant forms
of PD8 will be excluded because of factors such as early
autonomic dysfunction or balance problems. Moreover,
patients with pure-motor subtypes may be excluded
because of factors such as absent nonmotor features.
The MDS probable PD criteria better reflect the diag-
nostic process of clinicians, and for any study in which
representativeness is important, the probable PD cate-
gory should be prioritized.

Some limitations of this study should be noted. First,
it must be emphasized that the gold standard from the
validation study was a clinical gold-standard diagnosis,
which will obviously be wrong in some cases, especially
in the early stage of PD.5–7,9,10 Therefore, the estimates
of sensitivity and specificity are different than one might
obtain with prolonged clinical follow-up and particu-
larly with pathologic validation. Second, the estimates
of diagnostic utility from this study were made from
the individual 2015 criteria that for some items have
slight differences in wording and/or structure from the
current clinically established early PD criteria (eg, dis-
ease duration components are removed in the current
version). These differences would result in somewhat
different sensitivity/specificity estimates. Third, the diag-
nostic utility estimates include all patients with <5 years
duration, and if the criteria are used specifically in only
untreated PD, sensitivity/specificity may differ. Note,
however, the role of very short disease duration in
determining accuracy was modest in this validation
study; accuracy for disease duration <1 year was
approximately equal to the entire study population.
In summary, the MDS task force proposes here the

first highly specific diagnostic criteria designed for tar-
geted intervention trials in patients with early PD. We
offer the criteria to be freely used and without restric-
tions for clinical practice, clinical trial protocols, and
trial documentation.
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TABLE 1. Study population and MDS criteria accuracy

PD, n = 212
Non-PD

parkinsonism, n = 152

Age 65.3 ± 11.2 67.6 ± 10.0
Sex (% female) 32.1 40.1
Disease duration from diagnosis (y) 1.9 ± 1.4 1.8 ± 1.4
Meets MDS clinically established
early PD (%)

68.9 4.6

Meets MDS probable criteria (%) 92.8 13.2
Meets MDS clinically established (%) 46.7 1.3

Note that because the wording of individual criteria differs in the new Clini-
cally Established Early PD Criteria, the diagnostic accuracy provided for this
category should be considered as an estimate. MDS, International Parkinson
and Movement Disorders Society.
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