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atients with dementia in the context of parkin-
sonism, either Parkinson’s disease with dementia
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Background: Severe sensitivity to neuroleptic
agents is a major clinical problem in dementia
with Lewy bodies (DLB), but has not been deter-
mined in Parkinson’s disease (PD) and PD with
dementia (PDD).

Method: Severe neuroleptic sensitivity re-
actions (NSRs) were evaluated according to
an operationalized definition blind to clinical
and neuropathologic diagnoses in prospectively
studied patients exposed to neuroleptics from 2
centers. The study was conducted from June 1995
to May 2003.

Results: Ninety-four patients were included
(15 with DLB, 36 with PDD, 26 with PD, 17
with Alzheimer’s disease, all diagnosed with
various operational criteria). Severe NSR only
occurred in patients with Lewy body disease:
DLB (8 [53%]), PDD (14 [39%]), and PD (7
[27%]), but did not occur in Alzheimer’s disease
(p = .006). Severe NSR was not associated with
other clinical or demographic features. In DLB,
severe NSR was not associated with neuropatho-
logic indices (Consortium to Establish a Registry
for Alzheimer’s Disease staging, Braak staging,
or cortical distribution of Lewy bodies).

Conclusions: An operationalized evaluation
of severe NSR blind to diagnosis confirmed the
high prevalence in DLB and identified high fre-
quencies in Parkinson’s disease and PDD with
important implications for clinical practice.
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P
(PDD) or dementia with Lewy bodies (DLB), frequently
experience intrusive and persistent neuropsychiatric
symptoms, in particular, visual hallucinations.1,2 These
symptoms are distressing for the patient, present major
difficulties for caregivers, and increase the risk for nurs-
ing home placement. As a consequence, antipsychotic
drugs are commonly prescribed as part of the clinical
management of these patients. Of major concern, previ-
ous studies have indicated that patients with DLB, who
represent 15% to 20% of patients with late-onset demen-
tia,3 are particularly vulnerable to severe neuroleptic sen-
sitivity reactions (NSRs), which occur in 30% to 50% of
DLB patients exposed to these agents, even using low
doses or newer neuroleptics such as sulpiride, risperi-
done, and clozapine.4–7 These reactions are characterized
by a sudden onset of sedation, increased confusion, rigid-
ity, and immobility, with substantial reductions in sur-
vival, often leading to a fatal outcome within a few days
or weeks.4 None of the reported case series4–7 have been
large enough to describe whether the frequency of severe
NSR appears to be different for individual neuroleptic
drugs. Preliminary mechanistic studies8 have indicated
that in DLB patients, these reactions may be associated
with dysfunctional dopamine D2 receptors.

The frequency of severe NSR has not been described
in Parkinson’s disease (PD) or PDD patients, although
these patients are at increased risk of exacerbation of ex-
trapyramidal symptoms with neuroleptics due to nigro-
striatal dopaminergic deficiency. Low doses of atypical
antipsychotics such as clozapine and quetiapine may be
reasonably well tolerated from the perspective of extra-
pyramidal symptoms,9 but the issue of severe sensitivity
reactions has not been addressed. Reports10 of neurolep-
tic malignant syndrome in Parkinson’s disease patients
after withdrawal of antiparkinsonian agents suggest po-
tential vulnerability of these patients to severe NSRs
following the administration of dopaminergic receptor
blocking agents. Determining whether these individuals
are vulnerable to NSRs is essential in order to be able to
effectively weigh the appropriateness of instigating neu-
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roleptic therapy and hence provide optimal treatment for
these individuals.

There is increasing evidence suggesting that the major-
ity of Parkinson’s disease patients develop dementia,11

and the psychiatric symptoms in Parkinson’s disease
and DLB are similar.12 The structural and chemical brain
changes are also similar in the 2 conditions.13,14 One
would therefore hypothesize that PDD patients will also
be at risk for severe NSR.

There is pathologic heterogeneity within patients with
DLB. Patients with more neurofibrillary tangles have a
clinical and neurochemical profile more similar to Alzhei-
mer’s disease (AD) than DLB.15 It is therefore possible
that these patients, who could be considered as having a
“Lewy body variant” of AD, may have a lower propensity
for severe NSR.

The aim of the current study was to determine the
frequency of severe NSR in DLB and Parkinson’s disease
with and without dementia and to assess the relationship
of severe NSR with concurrent Alzheimer pathology
in DLB.

METHOD

Selection and Diagnosis of Patients
Patients with DLB, AD, and Parkinson’s disease with

and without dementia were recruited from 2 centers: a de-
mentia case register of consecutive referrals to old-age
psychiatry services in Newcastle Upon Tyne, U.K., (N =
338) and Stavanger, Norway (epidemiologic cohort study
of PD: N = 238; consecutive PD referrals to old-age psy-
chiatry services: N = 9). All patients at both centers were
assessed prospectively with a standardized physical ex-
amination that incorporated an operationalized evaluation
of parkinsonism and psychotic symptoms. The diagnostic
evaluation has been described previously and is only
briefly reviewed here.16 The study was conducted from
June 1995 to May 2003.

For a diagnosis of Parkinson’s disease, at least 2 of
the following signs had to be present: resting tremor, ri-
gidity, akinesia, and postural instability. The response to a
dopaminergic agent had to be at least moderate. Patients
with other neurologic diagnoses or presence of radiologic
structural brain abnormalities compatible with diagnoses
other than Parkinson’s disease were excluded.16 Parkin-
sonism prior to neuroleptic treatment was staged using the
Hoehn and Yahr scale.17

Delusions were defined as a false unshakable belief,
which could not be understood in terms of the person’s
culture or peer group, with the additional stipulation that
the delusions should occur over a period longer than 1
week to distinguish them from confabulations. Visual hal-
lucinations were defined as a visual percept in the absence
of a stimulus. It was stipulated that these hallucinations
must have been directly reported to the assessor or re-

ported to the informant by the patient and could not be in-
ferred from behavior.1

Postmortem diagnosis was made according to oper-
ationalized pathologic criteria.18,19 If autopsy tissue was
available, the neuropathologic diagnosis took primacy.
If no autopsy tissue was available, patients were clinically
diagnosed according to validated operationalized crite-
ria.18,20,21 As stipulated in the consensus criteria used
at both centers, a diagnosis of DLB was made only if the
onset of parkinsonism occurred less than 1 year prior
to the onset of dementia. If onset of dementia occurred
more than 1 year after onset of parkinsonism, the diagnosis
was PDD. Patients receiving neuroleptic treatment before
the onset of Parkinson’s disease were excluded. A high de-
gree of clinical diagnostic accuracy has been achieved in
Newcastle for the operationalized clinical diagnosis in the
first 50 patients coming to postmortem from the overall
sample of 338 individuals within the overall case register
(DLB: sensitivity = 0.83, specificity = 0.91; AD: sensitiv-
ity = 0.87, specificity = 0.83).18

The criteria to diagnose dementia in people with
longstanding Parkinson’s disease in Stavanger  was based
on a semistructured interview based on the DSM-III-R de-
mentia criteria,22 the Mini-Mental State Examination
(MMSE),23 and the Dementia Rating Scale,24 using
population-based, age- and education-corrected normative
data.24,25 Further details of the assessment and diagnostic
procedures are reported elsewhere.11,16,27 The Stavanger
Parkinson’s disease patients were assessed at baseline and
4 and 8 years later, while the Newcastle cohort was as-
sessed annually and recruited for brain donation.

The Joint Ethics Committee of Newcastle and North
Tyneside Health Authority, University of Newcastle Upon
Tyne (Newcastle Upon Tyne, U.K.) and The Committee
for Ethics in Medical Research, University of Bergen
(Bergen, Norway) granted ethical approval. Following full
explanation and discussion of the study, patients and
healthy volunteers gave their consent to the test, with addi-
tional assent from the next of kin for all cognitively im-
paired patients.

Assessment of Neuroleptic Sensitivity
All patients who received a neuroleptic agent during

a period of prospective evaluation were identified and
included in the study. The following symptoms were quan-
tified using a standardized pro forma rating of mild,
moderate, or severe: cognitive worsening, impairment of
consciousness/drowsiness, delirium, agitation, worsening
of parkinsonism (tremor, akinesia, loss of balance, and
rigidity), orthostatic hypotension, falls, dizziness, im-
pairment of activities of daily living, and other physical
symptoms. If such symptoms emerged or worsened after
administration of an antipsychotic agent, and no other ad-
equate cause was apparent, the symptom was considered
as indicating sensitivity to neuroleptic treatment.
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Mild to moderate sensitivity reaction was defined as
having 1 symptom of not more than moderate severity, or
more than 1 symptom of mild severity. Severe sensitivity
reaction was defined as present if there was (1) doc-
umented worsening of parkinsonism and at least 1 other
severe symptom; (2) documented worsening of parkin-
sonism and a minimum of 2 symptoms, one of at least
moderate severity; and (3) in the absence of worsening of
parkinsonism, 2 symptoms of at least moderate severity.

The clinical ratings were made by one of the authors
(D.A.) blind to neuropathologic and as far as possible
clinical diagnosis, although the presence of the target
symptoms would have given information pertaining to the
likely diagnostic assignment.

Neuropathologic Evaluation
Formalin-fixed right cerebral hemispheres were sliced

in the coronal plane and blocks were embedded in paraffin
for immunochemistry analysis. The quantitative assess-
ment of Lewy body density followed the consensus pro-
tocol,28 but used α-synuclein rather than ubiquitin im-
munohistochemical methods to detect and distinguish
cortical Lewy bodies. Quantification of Alzheimer pathol-
ogy (senile plaques and neurofibrillary tangles) was per-
formed according to standard protocols (Consortium to
Establish a Registry for Alzheimer’s Disease and Braak
staging).19,29

Statistics
The main focus for the current article is severe NSR, as

this is clinically both distinct from and more serious than
the mild reactions, which are predominantly worsening of
parkinsonism. Therefore, for the majority of evaluations,
the groups of patients with no NSR or mild to moderate
NSR are grouped together and compared with individuals
who experienced severe NSR. Mean values and propor-
tions were compared using 1-way analysis of variance and
χ2 tests as appropriate. p Values below .05 were consid-
ered statistically significant.

RESULTS

One hundred seven patients taking neuroleptics were
identified. Eight Stavanger patients and 5 Newcastle pa-
tients were excluded due to diagnoses other than DLB,
AD, PD, or PDD or missing data. Ninety-four patients
were included (DLB = 15, PDD = 36, PD = 26, AD = 17).
In 80% (N = 12) of DLB and 71% (N = 12) of AD pa-
tients, the diagnosis was autopsy confirmed.

The mean observation period was 2.7 years in New-
castle and 5.2 years in Stavanger. At first assessment,
DLB patients who had received neuroleptic treatment
were older than those who had not received treatment
(mean age = 81.3 vs. 76.1 years, p = .013), whereas sex
distribution was similar. In the AD and PD groups, there

were no differences in age or sex between those with or
without neuroleptic treatment.

Twenty-nine patients (31%) experienced severe NSR,
22 (23%) had mild NSR, and 43 (46%) did not have
NSR. The distribution of patients with NSR in the differ-
ent diagnostic groups is shown in Table 1. The proportion
of patients with severe NSR was 53% in DLB and 39%
in PDD, compared with 27% in PD and none in AD
(χ2 = 12.4, df = 3, p = .006).

There were no significant differences between patients
with and without severe NSR with regard to age (p = .8),
duration of disease (p = .4), MMSE score (p = .7), Hoehn
and Yahr scale stage (p = .4), or sex distribution (Table 2).
There were no associations between AD pathology (senile
plaques, neurofibrillary tangles) or Lewy body distribu-
tion and the occurrences of NSR in the patients (DLB =
13, PDD = 3) examined at autopsy (Table 3).

The most frequent symptoms reported were emergence
or worsening of parkinsonism. Worsening of at least 1 ex-
trapyramidal symptom occurred in 27 (93%) of those with
severe NSR. Of those patients with severe NSR, drowsi-
ness or impaired consciousness was reported in 18 (62%),
worsening of cognition in 10 (35%), and decrease in ac-
tivities of daily living in 9 (31%). Of the 8 DLB patients
with severe NSR, 2 (25%) died within 4 weeks of neuro-
leptic exposure, and 2 (14%) of the 14 PDD patients with
severe NSR died within 1 year of exposure. Worsening of
parkinsonism was not seen in any of the patients without
NSR, but was evident in 21 (96%) of those patients with
mild to moderate NSR.

Sixty-one percent (N = 57) of patients received 1
period of treatment with neuroleptics, 30% (N = 28) re-
ceived 2 treatment periods, and 9% (N = 8) received more
than 2 treatment periods. Forty-two percent (N = 39) re-
ceived typical neuroleptic agents, and 58% (N = 55) re-
ceived atypical neuroleptic agents. The proportion receiv-
ing typical antipsychotic drugs was higher in the DLB
(73% [N = 11]) and AD (88% [N = 15]) patients com-
pared with the PDD (25% [N = 9]) and PD (15% [N = 4])
patients (χ2 = 32.9, df = 3, p < .001). However, the pro-
portion with severe NSR was 31% (N = 29) both among
subjects receiving typical and atypical antipsychotics.
Overall, there was a significant difference in the fre-

Table 1. Frequency of Neuroleptic Sensitivity Reactions
(NSRs) According to Diagnosis in 94 Patientsa,b

DLB PDD PD AD
Frequency (N = 15) (N = 36) (N = 26) (N = 17)
No NSR 2 (13) 16 (44) 15 (58) 10 (59)
Mild to moderate NSR 5 (33) 6 (17) 4 (15) 7 (41)
Severe NSR 8 (53) 14 (39) 7 (27) 0
aAll values are shown as N (%).
bχ2 = 12.4, df = 3, p = .006.
Abbreviations: AD = Alzheimer’s disease, DLB = dementia with

Lewy bodies, PD = Parkinson’s disease, PDD = Parkinson’s disease
with dementia.
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quency of severe NSR with different neuroleptic drugs
(χ2 = 9.9, df = 4, p = .04). The highest frequency was seen
in those patients treated with olanzapine (Table 4).

DISCUSSION

Severe NSR was defined according to operationalized
criteria applied blind to neuropathologic diagnosis. The
main finding in this study was the high frequency of severe
NSR across the spectrum of Lewy body diseases, includ-
ing PD (27%) and PDD (39%) as well as DLB (53%).
There were no significant differences in age between peo-
ple with or without severe NSR. Greater caution would
seem appropriate for the use of antipsychotic agents in
PD and, in particular, PDD patients. In common with pre-
vious reports,4–7 severe NSR was not identified in patients
with AD.

Severe NSRs were reported for patients taking atypical
as well as typical neuroleptic drugs. Although compari-
sons are problematic because agents were not randomly
assigned and there were differences in the frequency of use
of individual agents in PDD and DLB, there was a sig-
nificant difference in the frequency of severe NSR with
different neuroleptic agents, with potentially important
implications for clinical practice. Although a substantial

proportion of diagnoses were made neuropathologically,
some were made based upon operationalized clinical crite-
ria, and the possibility of some incorrect diagnostic assign-
ment cannot be ignored. The highest frequency occurred
in patients receiving olanzapine (58%) and the lowest oc-
curred with thioridazine (6%) and clozapine (11%). Our
findings thus add support to a recent consensus recom-
mendation suggesting an acceptable risk from clozapine
but an unacceptable safety profile of olanzapine for the
treatment of psychosis in Parkinson’s disease.9

A recent report30 of the long-term efficacy and tolerabil-
ity of the atypical antipsychotic quetiapine also identified
that PDD patients are more likely to experience worsening
of their symptoms than Parkinson’s disease patients with-
out dementia. The apparent differential frequencies of se-
vere NSR with different neuroleptic drugs indicated that
dysfunctional dopamine D2 receptors are unlikely to be the
sole explanation for these phenomena. Further mechanis-
tic studies are required to enable better prediction of “at-
risk” people within the Lewy body disease spectrum, to
optimize choices between different neuroleptic agents, and
to evaluate the potential role of alternative pharmacologic
approaches such as cholinesterase inhibitors.31

In DLB patients, there was no association between the
frequency of severe NSR and the severity of concurrent
Alzheimer pathology, indicating that the “Lewy body vari-
ant” cases are all at equally high risk as DLB patients with-
out concurrent AD pathology. This finding is clinically
important, as these patients have a symptom profile less
typical of DLB and are, hence, more difficult to clinically
distinguish from AD, with substantial implications for the
use of neuroleptics in AD patients. These findings also
emphasize the importance of developing improved criteria

Table 2. Characteristics of 94 Patients With and Without Neuroleptic Sensitivity Reactions (NSRs)
Parkinson’s Disease Parkinson’s Disease

Dementia With Lewy Bodies With Dementia Without Dementia
Characteristic No Severe NSR Severe NSR p No Severe NSR Severe NSR p No Severe NSR Severe NSR p

Female/male, N 4/3 6/2 .5 11/11 4/10 .8 12/7 4/3 .2
Age, mean (SD), y 81.4 (4.1) 80.1 (6.6) .2 75.6 (7.4) 75.4 (4.8) .6 72.4 (6.2) 73.9 (4.7) .8
Duration of disease,

mean (SD), y 2.8 (2.4) 5.1 (4.1) .7 13.2 (6.2) 12.2 (4.5) .4 13.2 (4.2) 13.7 (5.5) .6
Mini-Mental State Examination

score, mean (SD) 11.1 (9.9) 13.3 (8.0) 1.0 19.2 (6.3) 17.3 (6.6) .8 26.2 (4.1) 27.1 (3.5) .3
Preneuroleptic Hoehn and Yahr

scale stage, mean (SD) 1.4 (1.8) 1.4 (1.4) .7 3.4 (0.8) 3.3 (1.0) .9 3.2 (0.7) 2.8 (0.8) .6

Table 3. Characteristics of Patients With Neuropathologically
Verified Dementia With Lewy Bodies (N = 12) and
Parkinson’s Disease With Dementia (N = 3) Examined
at Autopsy

Neuroleptic Sensitivity
None Mild to Moderate Severe

Characteristic Designation (N = 4) (N = 5) (N = 6)

CERAD plaque None 1 0 0
severity Mild 1 0 1

Moderate 0 2 2
Severe 2 3 3

Braak stage 0–II 2 2 4
III/IV 1 3 1
V/VI 1 0 1

Dementia with Brainstem 0 0 0
Lewy bodies Limbic 2 1 2
type Neocortical 2 4 4

Abbreviation: CERAD = Consortium to Establish a Registry for
Alzheimer’s Disease.

Table 4. Proportion of Patients With Neuroleptic Sensitivity
Reactions (NSRs) and Dosage of the Most Commonly Used
Neuroleptic Drugs

Severe Median Daily Interquartile Interquartile
Drug N NSR Dosage, mg Range (low) Range (high)

Olanzapine 33 19 5 2.5 5
Risperidone 8 2 1 1 1
Clozapine 9 1 25 25 75
Thioridazine 16 1 25 12.5 50
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for the Lewy body variant of AD, particularly as less than
50% of these patients meet operationalized clinical criteria
for probable DLB.32 In the Parkinson’s disease patients,
the presence of dementia indicated a higher risk for severe
NSR, but there were no other clinical characteristics asso-
ciated with elevated risk of severe NSR.

It is a limitation of the current study that only a small
number of PDD and no Parkinson’s disease patients were
examined at autopsy; hence, the relationship of AD path-
ology and severe NSR could not be determined in these
groups. Reports of loss of L-dopa responsiveness in PDD
and of significant striatal α-synuclein pathology in DLB33

are consistent with a hypothesis that neuronal loss or dys-
function within the putamen may be pathophysiologically
relevant for the higher frequency of NSR in these groups.
Low levels of cerebrospinal fluid dopamine metabolites
may be predictive of neuroleptic malignant syndrome re-
actions in Parkinson’s disease patients withdrawn from
antiparkinsonian agents.34 Steroid pulse therapy has been
shown to be useful for this syndrome.10 It will be important
to determine whether these approaches can also help in the
prediction of at-risk patients and the treatment of severe
NSR in patients with DLB, Parkinson’s disease, and PDD.

In conclusion, there was a high frequency of severe
NSR in patients with Parkinson’s disease and PDD as well
as DLB independent of clinical and neuropathologic char-
acteristics, with key implications for the use of neurolep-
tics in these populations.

Drug names: clozapine (Clozaril, FazaClo, and others), olanzapine
(Zyprexa), quetiapine (Seroquel), risperidone (Risperdal).
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