An International Consensus Study of Neuroleptic Malignant Syndrome
Diagnostic Criteria Using the Delphi Method

Ronald J. Gurrera, MD; Stanley N. Caroff, MD; Abigail Cohen, PhD;

Brendan T. Carroll, MD; Francis DeRoos, MD, FACMT; Andrew Francis, PhD, MD;

Steven Frucht, MD; Sanjay Gupta, MD; James L. Levenson, MD; Ahsan Mahmood, MD;

Stephan C. Mann, MD; Michael A. Policastro, MD, FACEP; Patricia I. Rosebush, MScN, MD, FRCP(C);
Henry Rosenberg, MD; Perminder S. Sachdev, MD, PhD; Julian N. Trollor, MD;

Varadaraj R. Velamoor, MBBS; Charles B. Watson, MD, FCCM; and Jayne R. Wilkinson, MD

ABSTRACT

Objective: The lack of generally accepted diagnostic criteria for neuroleptic
malignant syndrome (NMS) impedes research and clinical management of
patients receiving antipsychotic medications. The purpose of this study was
to develop NMS diagnostic criteria reflecting a broad consensus among
clinical knowledge experts, represented by an international multispecialty
physician panel.

Participants: Eleven psychiatrists, 2 neurologists, 2 anesthesiologists, and 2
emergency medicine specialists participated in a formal Delphi consensus
procedure.

Evidence: A core bibliography consisting of 12 prominent, current reviews of
the NMS literature was identified by an objective, comprehensive electronic
search strategy. Each panel member was given a copy of these references
and asked to examine them before commencing the survey process.

Consensus Process: After reviewing the core bibliography, panel members
were asked to list any clinical signs or symptoms or diagnostic studies that
they believed, on the basis of their knowledge and clinical experience, were
useful in making a diagnosis of NMS. In subsequent survey rounds, panel
members assigned priority points to these items, and items that failed to
receive a minimum priority score were eliminated from the next round.
Information about individual panel member responses was fed back to

the group anonymously in the form of the group median or mean and the
number of members who had ranked or scored each survey item. The a priori
consensus endpoint was defined operationally as a change of 10% or less

in the mean priority score for any individual item, and an average absolute
value change of 5% or less across all items, between consecutive rounds. The
survey was conducted from January 2009 through September 2009.

Results: Consensus was reached on the fifth round regarding the following
criteria: recent dopamine antagonist exposure, or dopamine agonist
withdrawal; hyperthermia; rigidity; mental status alteration; creatine kinase
elevation; sympathetic nervous system lability; tachycardia plus tachypnea;
and a negative work-up for other causes. The panel also reached a consensus
on the relative importance of these criteria and on the following critical
values for quantitative criteria: hyperthermia, > 100.4°F or >38.0°C on at
least 2 occasions; creatine kinase elevation, at least 4 times the upper limit
of normal; blood pressure elevation, > 25% above baseline; blood pressure
fluctuation, > 20 mm Hg (diastolic) or > 25 mm Hg (systolic) change within
24 hours; tachycardia, > 25% above baseline; and tachypnea, > 50% above
baseline.

Conclusions: These diagnostic criteria significantly advance the field because
they represent the consensus of an international multispecialty expert panel,
include critical values, provide guidance regarding the relative importance of
individual elements, and are less influenced by particular theoretical biases
than most previously published criteria. They require validation before being
applied in clinical settings.
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D espite the substantial morbidity and mortal-
ity associated with neuroleptic malignant
syndrome (NMS), agreement on diagnostic crite-
ria remains elusive. Many criteria sets have been
proposed,'~!2 but differences between them are un-
resolved, and, without an objective test or marker
for the disorder, there is no clear basis for evaluating
them. One study'® formally compared NMS diag-
nostic schema and found only modest agreement
between 3 of the most widely used criteria sets. The
absence of universally accepted diagnostic criteria
has limited efforts to identify effective interventions
and useful markers of vulnerability.

Previous NMS diagnostic criteria were based
on the clinical experience of individuals or small
groups and/or analyses of published case reports.
The absence of known specific risk factors, very
low incidence, and unpredictable occurrence have
made prospective studies impractical. The Delphi
technique was developed to assist decision-making
“when accurate information is unavailable or expen-
sive to obtain, or evaluation models require subjective
inputs to the point where they become the dominat-
ing parameters” P10 and is particularly well suited
to the challenge of developing a consensus among
knowledgeable clinicians regarding diagnostic crite-
ria for NMS.

Dalkey'” identified several factors that limit the
usefulness of information gained from interrogating
a group of experts when their expert knowledge is
primarily in the form of opinion: (1) group opin-
ion is likely to be highly influenced by the views of
the group member who does the most talking, (2)
there is no significant correlation between success
in influencing the group and competence in the
problem being discussed, and (3) the irrelevant or
redundant information that attends any discussion
obscures the relevant information that is offered.
Additional limitations include the tendency of in-
dividuals to seek the approval of the group and
the reluctance of individuals to change an opinion
once it has been publicly expressed.'® According
to Dalkey,'® the Delphi method minimizes unde-
sirable effects of group interaction by employing 3
key elements: anonymity, controlled feedback, and
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International NMS Consensus Criteria

® Neuroleptic malignant syndrome (NMS) must be
diagnosed promptly to avoid serious injury or death,
but there is no consensus on diagnostic criteria for this
disorder.

= The Delphi consensus technique is especially useful for
developing a consensus among knowledge experts when
experimental evidence is lacking or difficult to obtain.

® Aninternational multispecialty panel of clinical experts
reached a consensus regarding diagnostic criteria for
NMS using the Delphi technique; however, until these
consensus criteria are validated by future studies, they
should be considered only as an aid to clinical diagnosis

and not as the sole basis for excluding a diagnosis of NMS.

statistical “group response.” Participants provide input to 1 or
more questions, receive statistically summarized anonymous
information about that round of responses, respond again
to the question(s), receive statistically summarized anony-
mous information about the second round of responses,
and so on. This iterative process continues until a predeter-
mined criterion is met. Importantly, “there is no particular
attempt to arrive at unanimity among the respondents, and a
spread of opinions on the final round is the normal outcome.
This is a further device to reduce group pressure toward
conformity”!*®> When the best available information in a
topic area is the judgment of knowledgeable individuals, the
Delphi method has demonstrated decision-making advan-
tages over traditional conferences, group discussions, and
other interactive group activities. The focus in a Delphi study
is on the stability of the group opinion rather than on indi-
viduals’ opinions, so measuring the group result is superior
to measuring individual results.!”

The Delphi method has been applied to many differ-
ent clinical and health care questions when experimental
evidence is lacking or impractical and when a consensus
among medical experts is desired, including development
of diagnostic criteria.'®!” In the present study, an interna-
tional, multispecialty expert panel of physicians was formed
to participate in a Delphi process for the purpose of reaching
a consensus regarding clinical criteria for diagnosing NMS.

METHOD

Expert Panel

Recruitment efforts focused on specialists frequently
involved in the care of patients with NMS and on broad
geographic and medical specialty representation. Psychia-
trist panel members were recruited from the Neuroleptic
Malignant Syndrome Information Service (NMSIS) Profes-
sional Advisory Council, which includes senior psychiatrists
who have published clinical studies of NMS, and from the
NMSIS staff of volunteer hotline consultants. Nonpsychia-
trist members were recruited on the basis of referrals from
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national professional societies representing the specialties of
neurology, emergency medicine, and anesthesiology. English
language fluency was required. Twenty-nine experts were
contacted with a detailed explanation of the study and were
invited to participate. Of the 20 who responded (69%), 18
agreed to participate; 1 dropped out after the first survey
round due to serious illness. The final expert panel comprised
11 psychiatrists, 2 emergency medicine specialists, 2 neu-
rologists, and 2 anesthesiologists. Communications between
the study coordinator (R.J.G.) and participants occurred—
without disclosing the identities of other participants—via
e-mail correspondence with attachments or via a Web-based
survey program.?

Core Bibliography

Prior to the survey, each panel member received copies
of the most prominent current reviews of NMS, selected as
follows. The US National Library of Medicine database was
searched with the maximally inclusive parameters “(Neu-
roleptic Malignant Syndrome [Major_MeSH] OR NMY)
AND humans” The initial search yielded 2,560 NMS-
related publications between 1980 and 2008, of which 187
were review-type English-language publications less than
10 years old and 3 or more pages in length. Eleven of these
had > 10 citations and appeared in a journal with an impact
factor >2; all were published in 2004 or earlier. One addi-
tional study published in 2007 was included despite fewer
citations because it presented a comprehensive conceptual-
ization of NMS and appeared in a high-impact journal.

Survey Procedure

The consensus endpoint was defined operationally as
(1) a change from one round to the next of 10% or less in
the mean priority score for each individual item and (2) a
change of 5% or less in the average of absolute-value per-
cent changes in individual mean priority scores across all
items. These criteria were established a priori by the study
coordinator (R.J.G.) and the statistical consultant (A.C.) to
assure that the process would be concluded when both the
overall change and the changes in individual items from
one round to the next were sufficiently low to indicate that
additional rounds were unlikely to produce a better consen-
sus. The acceptance of small amounts of residual change in
the terminal round reflects the observation that some oscil-
lation in aggregate scoring is inevitable even when consensus
has been reached.?! The criteria for carrying any individual
item forward to the next round were as follows: In the first
2 rounds, an item was carried forward if it was ranked by at
least 2 panel members. In subsequent rounds, in which pri-
ority points were assigned, an item was carried forward if it
was scored by at least 2 panel members and its mean priority
score was >5 (representing at least 5% of the total scoring
variance). The rationale for these criteria was that an item
endorsed by only 1 panel member, or attracting less than 5%
of the total scoring variance, was not clinically important
in the view of the expert panel as a whole. These criteria
were intended to keep in play any items that the group might
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ultimately consider important and to exclude items unlikely
to be considered important in any subsequent round.

Panel members were asked initially to review the core
references and then to list any clinical signs, symptoms,
or clinical diagnostic studies that, on the basis of their
knowledge and clinical experience, are useful in making
a diagnosis of NMS. They were asked to identify at least 5
distinct features and to list them in descending order of im-
portance or usefulness. For quantitative items, participants
were also asked to provide the minimum value at which
the finding would be considered unequivocally present.
Responses were reviewed by the study coordinator to estab-
lish uniform terminology for equivalent features (eg, fever,
elevated temperature, and hyperthermia). When phrasing
connoted potentially substantive differences (eg, blood
pressure oscillation, autonomic instability, and sympathetic
nervous system hyperactivity), it was left unchanged.

The survey was conducted from January 2009 through
September 2009.

RESULTS

A total of 64 distinct diagnostic features were identi-
fied by 1 or more panel members in the preliminary round.
Forty-nine of these were ranked by 2 or more panel members
and carried forward to the next round.

In the second round, each item was listed along with its
median rank and the number of panel members who had
ranked it in the previous round. Items were grouped by con-
tent (eg, all items related to rigidity were grouped together)
in order of decreasing median rank. Participants were asked
to select the 7 items they considered most important or
valuable in diagnosing NMS and to rank them. Limiting the
selection to 7 items balanced the aims of eliminating the least
relevant items from further consideration (eg, it is rare for
medical disorders to have more than 7 diagnostic criteria)
and retaining items that might be important. Sixteen items
were ranked by 2 or more experts and carried forward to
the next round.

In the third round, each item was presented with its mean
rank and the number of participants who had selected it in
the previous round. Panel members were asked to assign
priority points to 1 or more of these items, indicating impor-
tance or value in making a diagnosis of NMS, using a total of
100 points. For quantitative features, participants were also
given the mean values of responses from the preliminary
round and were asked again to provide their best estimate
of the threshold value at which the clinical feature could be
considered present. Nine items received a mean priority
score > 5 and were carried forward to the next round; 7 items
received mean priority scores <1.7 and were eliminated.

Two items contained duplicate elements that could pro-
duce scoring inconsistencies; these were revised prior to
round 4 to eliminate redundancies, yielding a list of 9 non-
overlapping diagnostic features on which no clinical element
appeared more than once. The panel was informed about the
mean priority score and the number of individuals scoring
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each item on this list and were asked again to assign priority
points and critical values. One of the revised items received
a mean score of 2.0 and was not carried forward to the
next round.

In the fifth and final round, panel members were given
mean priority scores and mean critical values from the previ-
ous round and the number of respondents who scored each
item. Once again, participants were asked to allocate 100 pri-
ority points among these items and to provide critical values
for quantitative features. Between rounds 4 and 5, 6 items
met the individual item consensus criterion (change range,
0.8%-10.2%), and the average absolute value change in mean
priority point scores across all 8 items was 6.7%. Two items
fell just short of meeting the item-specific change criterion:
hyperthermia (13.2%) and creatine kinase elevation (12.5%).
On rounds 3 through 5, the creatine kinase elevation item
received mean priority scores of 10.5, 9.7 and 10.9, respec-
tively, and the round 5 median score was 10. Given the
consistency of these scores over 3 consecutive rounds, the
study coordinator and the statistical consultant agreed that
consensus had been reached on this item, reflected by a value
of 10. Since all priority points sum to 100, only 18 points
remained for hyperthermia, and this value equaled the mean
of values assigned to hyperthermia across rounds 4 and 5
(17.85). Once again, all 8 diagnostic features received mean
priority scores of 5 or greater. Following this analysis, the
study coordinator and the statistical consultant agreed that
the panel had reached a stable consensus.

Most critical values attained stable consensus by round
4. Changes in mean thresholds for blood pressure eleva-
tion above baseline were slightly higher than the a priori
consensus criterion (systolic, 11.1%; diastolic 12.0%), but
corresponding median values were unchanged. The mean
threshold value for heart rate increase changed 12.1% from
round 3 to round 4, but, once again, median values were un-
changed. The threshold for creatine kinase elevation (defined
as multiples of the local laboratory upper limit of normal)
satisfied the consensus criterion on round 5, having been
assigned mean levels of 4.0 and 3.9 on successive rounds
(2.5% change). The only parameter that clearly exceeded a
consensus level of change at the conclusion of round 5 was
respiratory rate increase. This parameter was given a mean
level of 62% above baseline in round 4, and 42% above base-
line in round 5, with corresponding median values of 55%
and 50%. As this value was the only critical one about which
there remained some question as to whether the panel had
reached consensus, the study coordinator and the statisti-
cal consultant agreed that another round was not necessary.
Instead, the median value from the final round was taken
as the best estimate of the panel’s opinion; this value closely
approximated the average of the mean values assigned
during rounds 4 and 5.

The mean number of panel members responding to each
survey round was 14.6 (85.9%; range, 13-16). The mean
round participation rate for each panel member was 4.24
rounds (84.8%; range, 2-5 rounds). Intermittent participa-
tion was attributable primarily to vacations and illness.

1224



International NMS Consensus Criteria

Figure 1. Candidate Criteria Surviving Successive Iterations
of the Survey Process

70+

60

B wv
T 9

w
<

Items Surviving Round

o

T T
0 1 2 3 4 5

Iteration (round)

Table 1. Neuroleptic Malignant Syndrome Diagnostic
Criteria: Expert Panel Consensus

Diagnostic Criterion Priority Score
Exposure to dopamine antagonist, or dopamine agonist 20
withdrawal, within past 72 hours
Hyperthermia (>100.4°F or >38.0°C on at least 2 18
occasions, measured orally)
Rigidity 17
Mental status alteration (reduced or fluctuating level of 13
consciousness)
Creatine kinase elevation (at least 4 times the upper limit 10
of normal)
Sympathetic nervous system lability, defined as at least 2 10
of the following:
Blood pressure elevation (systolic or diastolic >25%
above baseline)
Blood pressure fluctuation (=20 mm Hg diastolic
change or =25 mm Hg systolic change within 24
hours)
Diaphoresis
Urinary incontinence
Hypermetabolism, defined as heart-rate increase (>25% 5
above baseline) AND respiratory-rate increase (=50%
above baseline)
Negative work-up for infectious, toxic, metabolic, or 7
neurologic causes
Total 100

The convergence of panel members’ opinions on a set of
diagnostic features over the course of 5 iterations is illus-
trated in Figure 1. The final consensus diagnostic criteria and
their relative importance (indexed by mean priority scores)
are provided in Table 1.

DISCUSSION

The international multispecialty panel of NMS experts
convened for this study reached a consensus regarding the
clinical features that are most valuable in making a diagnosis
of NMS, the relative importance of these features, and the
corresponding critical values.

Previously published diagnostic criteria have been based
upon personal impressions or literature reviews, have re-
flected the opinions of 1 individual or a few individuals, and
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have included features considered less relevant by the expert
panel (Table 2). The use of formal consensus methodology to
formulate diagnostic criteria when a “gold standard” does not
exist is an established strategy in health care.?? The diagnostic
criteria presented here represent a broad consensus because
the panel included knowledgeable clinicians and researchers
from different countries, different medical specialties, and
different academic centers.

The present study assigned scores to each item corre-
sponding to its importance relative to other diagnostic
features. Previous studies have lacked a method for evaluat-
ing the relative importance of clinical features, and most made
no attempt to do so. For example, one recent study'? explicitly
assigns equal weight to 6 factor-analytically derived domains
of NMS phenomenology. Others have employed a major/
minor classification scheme,>® but none have provided indi-
vidualized estimates of relative importance. According equal
salience to diverse clinical features may conflate elements di-
rectly related to pathophysiology and secondary or comorbid
features, with obvious implications for studies of incidence,
prevalence, risk factors, treatment interventions, etc.

In contrast to most prior reports, these criteria provide
explicit critical values. These values were also determined
by expert consensus and are more conservative than most
of those previously published. The application of more con-
servative and explicitly quantified criteria should improve
interrater reliability and diagnostic specificity. Diagnostic
criteria reflecting the consensus of clinical knowledge leaders
are also more likely to be used consistently in clinical studies
and reports, which will make it easier to compare treatment
and epidemiologic data.

These diagnostic criteria may also hold less obvious but
important advantages for future research on the mechanisms
underlying NMS. For example, an ongoing controversy centers
on whether NMS is primarily a disorder of central nervous
system dopamine regulation or a manifestation of disordered
metabolism resulting from abnormal sympathetic nervous
system or skeletal muscle function (analogous to malignant
hyperthermia). The present consensus criteria do not require
a priori acceptance or rejection of any pathophysiologic model
because each item is considered independently of other fea-
tures and was selected solely on the basis of its importance in
making a clinical diagnosis of NMS. This theoretical neutral-
ity may promote more systematic and unbiased collection of
relevant data in clinical reporting and future research.

Another persistent controversy concerns the relation-
ship of NMS to catatonia spectrum disorders and other
extrapyramidal syndromes.?® The inclusion of catatonic and
extrapyramidal elements in NMS diagnostic criteria may
confound estimates of co-occurrence and hinder consensus
on whether these motor abnormalities are merely associ-
ated with NMS or are integral to the disorder. Through the
Delphi process, the expert panel eliminated all motor symp-
toms except rigidity, which has figured prominently in almost
every diagnostic scheme that has been published (Table 2).
In separating rigidity from other catatonic and extrapyrami-
dal signs, these consensus criteria make it possible to study
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Table 2. Comparison of Consensus Neuroleptic Malignant Syndrome Diagnostic Criteria With 12 Previous Criteria Sets®P

Diagnostic Feature Current 1 2° 3 4 5 6 7 8 9 10 11 12
Recent exposure to dopamine antagonist, or dopamine agonist withdrawal ¢ o 0 ° Ole e o O
Hyperthermia ° e o o e o o o o o o
Rigidity ° o e e o o e e o o o
Mental status alteration (reduced/fluctuating level of consciousness) ° o ¢ e ¢ ¢ e o+ 0+ o
Creatine kinase elevation ° o o e e o o o o o o
SymI.)athet?c nervous system lability (blood pressure elevation/fluctuation, diaphoresis, N ololole|ololelelolele

urinary incontinence)
Heart-rate increase and respiratory-rate increase ° ¢ o ¢ o ¢ o
Negative work-up for other medical causes ° ¢ 0O e o o o o
Elevated white blood cell count ° o o
Tremor ° ° o e e o a
Other severe extrapyramidal symptoms (cogwheeling, oculogyric crisis, dysphagia,

dystonia, choreiform movements, etc) ¢ ¢ i MRS R
Response to bromocriptine, dantrolene, and/or carbidopa/levodopa; or negative autopsy °
Metabolic acidosis or hypoxia
Sialorrhea
Hypotension
Mutism ° -]
Catatonia ° °
Reduced serum iron or elevated liver enzymes °

*Numbers in the header row correspond to the same-numbered references in this article: (1) Kurlan et al, 1984; (2) Levenson, 1985; (3) Addonizio et
al, 1986; (4) Pope et al, 1986; (5) Harsch, 1987; (6) Friedman et al, 1988; (7) Warner et al, 1990; (8) Caroff and Mann, 1993; (9) American Psychiatric
Association, 1994; (10) Sachdev et al, 1997; (11) Adityanjee et al, 1999; (12) Sachdev, 2005.

YA closed circle (®) denotes that the criterion was present; an open circle (o) indicates that the criterion was present but only implied, not explicit.
A closed diamond (¢) denotes partial correspondence; an open diamond (0) indicates that the partially corresponding criterion was only implied.
A circle within a square (@) indicates that the criterion was included as 1 element of a larger complex feature. When the authors have proposed criteria
for different levels of probability (definite, probable, etc), only their definite criteria are considered here. Gray shading highlights the criteria identified by

consensus in the present study.
“These authors designated “major” and “minor” diagnostic criteria.

the co-occurrence of more complex motor syndromes and
NMS with fewer diagnostic confounds. However, we note
that there are also controversies regarding the definition and
phenomenology of these syndromes; for example, rigidity
and altered mental status seen in NMS could be considered
catatonic signs.

The elimination of other motor signs by the consensus
panel should not be construed as the panel’s opinion that
NMS is not a form of catatonia or extrapyramidal disorder,
as others have suggested.* Rather, the panel’s consensus is
limited to the clinical features that are most important for
operationally diagnosing an NMS episode. Here again, theo-
retical neutrality may promote more systematic and unbiased
collection of relevant data in clinical reporting and future
research addressing these nosologic questions. Similarly,
laboratory abnormalities associated repeatedly with NMS in
previous studies did not survive into the final round, which
may signify the need for more research to validate their di-
agnostic utility. One example is abrupt serum iron reduction,
first reported in acute NMS by Rosebush and Stewart.>

It is important to acknowledge the limitations of this
study. The Delphi technique is a superior consensus method,
but it is based on opinions rather than objective measures.
However, there is no biological marker for NMS against
which clinical diagnostic criteria might be tested, and the
low incidence and unpredictable occurrence of NMS make
it difficult to assemble statistically adequate samples for
prospective study. The Delphi technique was developed for
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situations such as this, when questions must be resolved by
expert opinion rather than objective measurement.

In addition to this general limitation, some specific
issues merit comment. Perhaps the most salient of these is
the potential for biased selection of panel members, which
could produce a consensus that does not accurately repre-
sent the view of the larger field of experts. We recognize that
some bias in panel selection is unavoidable—for example,
in who is considered “expert.”*® To minimize panel selec-
tion bias we actively solicited members from outside the
field of psychiatry and from a range of geographic locations
and institutional affiliations. We made an effort to invite as
many experts as possible, but the recruitment process was
constrained by the need to conduct the survey exclusively
in English and by the practical limitations of time and other
resources needed to administer a survey with multiple it-
erations. However, many panel members had never met, so
participation was not based upon a preexisting concordance
of opinion; expert status and willingness to cooperate were
the only criteria for panel selection. There is some evidence
that individuals who agree to participate in expert panels are
similar to those who decline or do not reply.”” We also tried
to mitigate potential bias by providing all panel members
with a standardized knowledge base selected for salience
from the NMS literature on the basis of objective criteria.

The present Delphi process employed a larger panel and
more iterations than many of those used to establish di-
agnostic criteria for other disorders (eg, see Larach et al'®
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and Graham et al'®). The reliability of the Delphi process
increases with panel size and the number of iterations,?® but
there are no studies to suggest what the optimal values for
these parameters might be. Using a bootstrap data expan-
sion technique, Akins et al demonstrated that a small panel
of “similarly trained experts (who possess a general under-
standing in the field of interest)”'”P3”) provides a stable and
reliable estimate of the larger expert group’s opinion in a
concentrated field of study. Others have observed that ex-
pert panel sizes of 12 to 13 members are sufficient to reach a
stable, representative consensus, with larger panels yielding
diminishing returns.?»* The strategies employed here for
panel creation, survey construction, and iterative feedback
were similar to those in other medical applications of the
Delphi technique (eg, see Graham et al'®). Thus, the crite-
ria generated by the present study should approximate the
latent consensus of all NMS experts, which could not be
obtained directly.

It was determined that consensus had been reached even
though some change scores between rounds 4 and 5 slightly
exceeded a priori study termination criteria. Previous work
suggests that “internal system noise,” or an inherent error
function, of the Delphi process will inevitably produce an
oscillatory change of up to 13% for individual items, no
matter how many iterations are conducted.?! Notably, this
magnitude of fluctuating change occurs even at the mode,
which is relatively insensitive to outlier effects.?! In the pre-
sent study, terminal changes in mean individual priority
scores were all 13% or less. Thus, in retrospect, our original
termination criteria were unrealistically stringent.

Any increase in diagnostic specificity that might be
achieved by application of these consensus criteria may
entail a reduction in sensitivity, which could have negative
clinical implications if associated with delayed recognition.
Therefore, until sufficiently validated by future studies, these
criteria can be considered only an aid to clinical diagno-
sis and should not be used as the sole basis for excluding a
diagnosis of NMS. This recommendation is consistent with
current practice in the application of NMS diagnostic crite-
ria. In subsequent work, we intend to examine whether these
criteria, and the priority point metric, can be used to create
a valid and reliable diagnostic tool.
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