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A B S T R A C T

Objective: To determine the utility of 123I-metaiodobenzylguanidine cardiac scintigraphy (MIBG), and optimum
heart: mediastinum ratio (HMR) for differentiating dementia with Lewy bodies (DLB) from Alzheimer's disease
(AD) in a clinically representative population, comparing findings with those of 123I-2β -carbomethoxy-3β-(4-
iodophenyl)-N-(3-fluoropropyl) nortropane (FP-CIT) SPECT.
Methods: We recruited subjects with probable DLB (n=17) and probable AD (n=16) from clinical services.
Each participant underwent clinical examination, cardiac MIBG scintigraphy and FP-CIT SPECT. Diagnosis was
made on the basis of clinical symptoms using validated criteria. Cardiac MIBG uptake was measured by the
planar HMR, blind to clinical diagnosis, with values below a cut-off taken from a previous study (< 2.2 at four
hours) defining scans as abnormal. FP-CIT scans were blindly rated according to a visual rating scale.
Results: MIBG had a sensitivity, specificity and overall accuracy of 71%, 81% and 76% for distinguishing DLB
from AD. FP-CIT demonstrated a sensitivity, specificity and accuracy of 82%, 88% and 85%. Using a lower HMR
cut-off to distinguish between abnormal and normal MIBG scans improved the accuracy of MIBG, raising spe-
cificity (100%) and overall accuracy (85%) without compromising sensitivity (71%). Neither prescription of
potentially interfering medications, nor a history of myocardial infarction (MI), had a significant effect on HMR.
Conclusion: We found that MIBG did not demonstrate superior sensitivity and overall accuracy to FP-CIT. HMR
cut-off influences biomarker utility, and clinical and Caucasian populations may require a lower cut-off than
those reported elsewhere. Future MIBG studies should include clinically representative cohorts as neither
medications nor previous MI appear to influence HMR.

1. Background

Characterised by a tetrad of visual hallucinations, spontaneous
parkinsonism, cognitive fluctuations and REM sleep behaviour disorder
[1], dementia with Lewy bodies (DLB) comprises 5–10% of dementia
cohorts [2,3]. DLB recognition has important implications for clinical
management and carer wellbeing, but initial misdiagnosis outside the
specialist setting is common [4,5].

123I-metaiodobenzylguanidine (MIBG) scintigraphy was recently
included as an indicative biomarker in the fourth DLB consensus cri-
teria [1]. Cardiac sympathetic denervation is among the many mani-
festations of extracranial α-synuclein pathology [6] and MIBG, an

analogue of noradrenaline, allows in vivo measurement of cardiac up-
take relative to a mediastinal reference uptake as a heart: mediastinum
ratio (HMR). This HMR is suggestive of DLB when it falls below a
predetermined cut-off, but no consensus figure for this cut-off has yet
been agreed upon, and previous studies of MIBG utility have used a
range of different values [7–10].

Single centre studies have reported excellent rates of sensitivity
(94–100%) and specificity (87–100%) for distinguishing DLB from
Alzheimer's disease (AD) [7–9]. A recent multicentre study, re-
presenting the largest sample size in the field to date, found lower
sensitivity (69%) and specificity (89%) [10], but these increased to 77%
and 97% upon diagnostic reappraisal after three years [11].
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The lower diagnostic accuracy, and higher proposed cut-off in the
multi-site study indicates that some factors may limit generalisability of
MIBG to typical clinical populations, including the exclusion of patients
with comorbidities like diabetes [9,12,13] and myocardial infarction
(MI) [12,13] from many studies. This is particularly relevant given the
higher prevalence of such conditions in Western countries than in Japan
[14], where the majority of MIBG research has taken place.

Previous studies have also excluded patients prescribed medications
suspected of interfering with MIBG uptake [15], or asked subjects to
temporarily withdraw them [16], but little evidence exists regarding
the impact of individual medications [17]. This would be important to
know if MIBG is to be used as a standard clinical diagnostic test.

123I-FP-CIT SPECT (FP-CIT), also included as an indicative marker in
consensus criteria [1], identifies nigrostriatal degeneration often seen
in DLB by visualising impaired radioisotope uptake at the striatal do-
pamine reuptake transporter site. More widely used than MIBG in
clinical settings, FP-CIT is supported by a more substantial evidence
base that includes autopsy validation [18]. A specificity of 90% has
been cited for FP-CIT, but a reported sensitivity of 77% presents the
likelihood of false negative findings in many cases [19]. Abnormal FP-
CIT findings can be seen in multisystem atrophy, progressive supra-
nuclear palsy and frontotemporal dementia, which could lead to false
positive DLB diagnoses [20,21]. In contrast, MIBG has demonstrated
the capability to distinguish DLB from these other disorders [9,12].

This study aimed to investigate the utility of MIBG cardiac scinti-
graphy in differentiating DLB from Alzheimer's disease (AD) in a
clinically representative cohort and to determine the most appropriate
HMR cut-off for this population. It also aimed to compare concurrent
findings of MIBG and FP-CIT to help inform clinicians about the choice
and order of preference of these two biomarkers.

2. Method

2.1. Recruitment

Subjects over 60 years old with probable AD or probable DLB were
recruited through Psychiatry of Old Age, geriatric medicine and neu-
rology clinics, or research volunteer registers in North-East England
between September 2015 and June 2017. Written informed consent was
provided by patients, or by a nominated consultee when participants
did not demonstrate capacity to consent for themselves.

Exclusion criteria were limited to factors demonstrated to interfere
with MIBG uptake, such as symptomatic cardiac failure [22]. A history of
MI only excluded patients where it had occurred within one year of re-
cruitment, as post-infarction reinnervation has been demonstrated [22].

Patients prescribed labetalol were excluded; labetalol, unlike other
beta-receptor antagonists without alpha activity, is recognised as in-
hibiting cardiac MIBG uptake [17]. Those prescribed tricyclic anti-
depressants were also excluded for the same reason [17]. Participants
prescribed all other agents were included.

Each subject underwent a detailed clinical assessment, including
neurological examination and neuropsychological testing by a specialist
medical practitioner (JK). As in our previous studies [18,19], diagnosis
was reviewed independently by two diagnosticians (JK, AT) blinded to
patient identity and scan results, who applied the fourth consensus
criteria for DLB [1], and NIA-AA criteria for AD [23]. Where dis-
agreement arose between raters, a third diagnostician (JOB) provided a
deciding opinion.

2.2. Image acquisition

For both FP-CIT and MIBG, patients were administered their med-
ication as routinely prescribed. Each received 170mg of oral potassium
iodate one hour prior to intravenous delivery of 111 MBq of 123I-MIBG
or 185 MBq of 123I-FP-CIT. The same dose of potassium iodate was
administered 12 h after MIBG injection. Except in cases where patients
had received FP-CIT scan as part of their routine clinical care, MIBG
scans were conducted first, and FP-CIT scans second.

2.3. MIBG cardiac scintigraphy

MIBG and FP-CIT scans were conducted using one of two dual-
headed gamma cameras (Siemens Symbia T Series or Siemens Symbia
Intevo). For MIBG, these were fitted with medium energy general
purpose collimators. Cameras were calibrated using a planar cardiac
MIBG phantom, adopting the method employed by Nakajima and col-
leagues [24]. This allowed conversion of the 2.1 cut-off reported by
Yoshita et al. for both early and late images [10] to a 2.2 cut-off
adopted for use in this study. Early and late planar images were ob-
tained at 20 and 240min following MIBG injection, acquired over
10min, and stored in a 128×128 matrix.

One rater (GR) used a methodology consistent with previous studies
to assess blinded planar MIBG images [10,16]. A myocardial (“heart”)
region of interest (ROI) was circumscribed using a freehand tool (Fig. 1)
and a mediastinal ROI of area 48 pixels was placed on the midline of the
upper chest. HMR values provided by a second practitioner (JK) were
used to determine interrater reliability, but not included in analysis of
HMR in relation to diagnosis, medication use and history of MI.

Fig. 1. Late anterior planar images of MIBG uptake in two study participants. Both depict freehand heart ROIs (H) and 48-pixel mediastinal ROIs (M). Picture a
demonstrates normal cardiac MIBG update (HMR 3.27); b demonstrates decreased uptake (HMR 1.46) indicative of an abnormal scan result.
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2.4. FP-CIT SPECT

All subjects underwent SPECT within 3–6 h of 123FP-CIT injection.
Cameras were fitted with low-energy high resolution collimators and
acquired 120 views in a circular orbit. Images were stored in a
128×128 matrix.

Transverse images were reconstructed using a ramp-filtered back
projection with a Butterworth filter (cut-off 0.3 cycles/cm; order 10),
without correcting for gamma ray attenuation. For visual analysis, 16
slices of 1.95mm thickness were displayed using the “GE” colour scale.
Images were assessed by five independent raters blinded to patient
identity and clinical information: one consultant medical radiologist,
two consultant medical physicists experienced in nuclear medicine re-
porting, and two certified old age psychiatrists (GP, GR, JL, AT, JK).
Each completed a training exercise prior to assessing study images,
comprising familiarisation with the visual rating scale using in-
dependent FP-CIT images ranging from normal to markedly abnormal.

Scans were rated as normal or abnormal, and given a visual rating; 0
(normal uptake in all regions), 1 (asymmetric activity with one pu-
tamen showing reduced uptake), 2 (absent activity in the putamen of
both hemispheres), or 3 (absent activity in the putamen of both hemi-
spheres and greatly reduced in one or both caudate nuclei) [25]. Con-
sensus ratings for normal/abnormal scans, and visual ratings, were
agreed upon, as previously reported [19].

2.5. Statistical analysis

Analysis was performed using SPSS 24.0. Continuous and catego-
rical variables were analysed using Student's t-test for independent
samples and χ2 test respectively. Mann-Whitney test was used for non-
parametric data. We calculated sensitivity, specificity, and diagnostic
accuracy using 2x2 tables and confidence intervals using Microsoft
Excel 2016.

3. Results

Of 125 patients approached to take part in the study, 43 consented
to participate. Seven subjects did not undergo MIBG or FP-CIT due to
death before scanning could be arranged, ill health or withdrawal.
Three subjects were excluded from analysis; two on the basis of an
expert panel diagnosis other than probable DLB or AD and one due to a
deviation in protocol. Seventeen patients with probable DLB and 16
with probable AD were therefore included in analysis.

Groups were comparable in age, gender, and cognitive profile
(Table 1). As expected, DLB cases had higher scores on the Unified
Parkinson's Disease Rating Scale (UPDRS), Dementia Cognitive Fluc-
tuations Scale (DCFS) and the hallucinations subscale of the Neu-
ropsychiatric Inventory (NPI). The NPI subscale records the frequency
and severity of all hallucinations but could be used in this study as a
measure of visual hallucinations, as no subject described hallucinations
in any other modalities.

Higher levels of functional impairment and neuropsychiatric
symptoms were found in patients with DLB. Scans were conducted a
within a mean of 76 (SD ± 101; range 7–401) days of each other.

3.1. MIBG

We observed abnormal HMRs< 2.2 in twelve patients with DLB
(12/17) and three with AD (3/16) (Fig. 2), corresponding to a sensi-
tivity, specificity and overall accuracy of 71% (95% CI 44–90%), 81%
(95% CI 54–96%), and 76% (95% CI 55–87%). Eleven patients with
DLB (11/17) and four with AD (4/17) had abnormal early HMRs,
corresponding to a sensitivity, specificity and accuracy of 65%
(38–86%), 75% (47–93%) and 70% (51–84%). The two raters' normal/
abnormal late MIBG result agreed on 97% (32/33) of cases (Cohen's
kappa=0.94). Overall, MIBG uptake was significantly lower in DLB for

both late and early HMRs (late HMR: probable DLB (1.65 ± 0.71),
probable AD (2.39 ± 0.38); U= 55.0, p < 0.01; early HMR: DLB
(1.82 ± 0.62), AD (2.41 ± 0.41); U= 56.5, p < 0.01).

3.2. FP-CIT

FP-CIT sensitivity, specificity and accuracy were 82% (95% CI 65-
93%), 88% (95% CI 64-99%) and 85% (95% CI 68-95%) respectively.
Both MIBG and FP-CIT were positive in 65% of DLB patients (11/17;
95% CI 41-83%) and were both negative in 69% of AD patients (11/16;
95% CI 44-86%). Six cases (6/16; 38%) demonstrated unilateral im-
paired putaminal uptake and five (31%) bilateral impaired putaminal
uptake. Five cases (31%) showed impaired uptake in both putamina
and at least one caudate nucleus.

3.3. Sensitivity analysis

The time between scans was greater than six months in five cases
(15%; 5/33). When these were removed from analysis, the sensitivity,
specificity and accuracy of were 67% (95% CI 35–90%), 81% (95% CI
54–96%), and 75% (95% CI 55–89%) for MIBG and 83% (95% CI
52–98%), 75% (95% CI 48–93%) and 79% (95% CI 59–92%) for FP-
CIT.

3.4. ROC analysis for MIBG cut-off

Since four patients with AD and normal FP-CIT imaging had
HMR<2.2, we conducted a receiver operator curve (ROC) analysis,
which identified an area under the curve of 0.80 (95% CI 0.63–0.96)
and an optimum late HMR cut-off of 1.6. Without compromising sen-
sitivity (71%; 95% CI 44–90), this post hoc cut-off would confer superior
specificity (100%; 95% CI 79–100) and overall accuracy (85%; 95% CI
68–95) than the a priori cut-off.

3.5. Potentially interacting medications

Twenty-three medications identified as potentially interacting with
MIBG uptake were prescribed to twelve patients with DLB (12/17;
71%) and six with AD (6/16; 38%) (Table 2). No significant difference
in late HMR was identified between patients prescribed these agents
(1.79 ± 0.68) and those that were not (2.27 ± 0.60; U=89.0,
p=0.10). No significant relationships between HMR and drug pre-
scription were observed in either DLB (interacting medications
(1.53 ± 0.61), no interacting medications (1.94 ± 0.93); U=18.5,
p=0.23) or AD groups (interacting medications (2.30 ± 0.52), no
interacting medications (2.43 ± 0.29); U=30.0, p=0.80).

Since levodopa was only prescribed to patients with DLB, it is dif-
ficult to distinguish any drug effect from disease effect. We therefore
repeated the analysis, excluding levodopa compounds, and found that
late HMRs in the two groups were similar (prescribed potentially in-
teracting medications (1.92 ± 0.70), no interacting medications
(2.06 ± 0.68); U=126.0, p= 0.98) (Fig. 2). Of patients prescribed
interfering medications, we observed false positive MIBG results in two
AD cases (2/6; 33%), both taking amlodipine, and false negative results
in three DLB cases, one taking amlodipine. We identified no significant
relationship between amlodipine prescription and late HMR (prescribed
amlodipine (1.93 ± 0.65); not prescribed amlodipine (2.03 ± 0.70);
U=90.0, p=0.93).

3.6. Myocardial infarction

Five subjects (5/33; 15%), two with DLB (2/17; 12%) and three
with AD (3/16; 19%) had a history of MI. None of the AD cases in
question had an abnormal MIBG result. No significant difference in late
HMR was observed between patients with a history of MI
(2.26 ± 0.71) and those without (1.96 ± 0.68; U=51.5, p=0.36).

J.P.M. Kane et al. Parkinsonism and Related Disorders 62 (2019) 79–84

81



Table 1
Demographic and clinical characteristics of probable DLB and probable AD groups.

Probable DLB (n= 17) Mean score
(± SD)

Probable AD (n= 16) Mean score
(± SD)

p

Age in years at MIBG (± SD) 77.4 (±8.0) 76.6 (±6.8) 0.75
Gender male/female (% Male) 15/2 (88%) 12/4 (75%) 0.33

Revised Addenbrooke's Cognitive Examination (ACE-R) 66.0 (±14.8) 65.1 (±15.7) 0.96
ACE-R subscale Attention & Orientation 13.8 (±3.5) 13.6 (±3.7) 0.81
ACE-R subscale Memory 13.4 (±5.1) 11.3 (±4.7) 0.22
ACE-R subscale Fluency 6.1 (± 3.2) 6.6 (± 3.6) 0.68
ACE-R subscale Language 22.3 (±2.1) 21.4 (±4.8) 0.61
ACE-R subscale Visuospatial 10.5 (±4.1) 12.2 (±3.5) 0.18
Mini-Mental State Examination (MMSE) 22.0 (±4.8) 22.1 (±4.3) 0.81

Bristol Activities of Daily Living Scale (BADLS) 22.9 (±13.4) 13.6 (±7.9) 0.04

Unified Parkinson's Disease Rating Scale (UPDRS) Motor subscale 6.0 (± 4.5) 0.9 (± 1.2) < 0.01
Neuropsychiatric Inventory (NPI) Hallucinations subscale (Frequency x

Severity)
2.2 (± 2.6) 0.0 (± 0.0) < 0.01

Dementia Cognitive Fluctuations Scale (DCFS) 11.2 (±3.5) 6.6 (± 1.9) < 0.01
Mayo Sleep Questionnaire

Q2 Dream enactment (% responding in affirmative)
8/14 (57%) 1/15 (7%) < 0.01

Neuropsychiatric Inventory (NPI) Total 24.6 (±21.0) 13.2 (±9.6) 0.03
Neuropsychiatric Inventory (NPI) Carer total 18.7 (±14.9) 10.5 (±7.9) 0.08
Cornell Scale for Depression in Dementia (CSDD) 6.9 (± 3.7) 3.7 (± 2.9) 0.01

Severe sensitivity to antipsychotic agentsa 0/15 (0%) 0/11 (0%) n/a
Postural instabilitya 10/15 (67%) 1/9 (11%) < 0.01
Repeated fallsa 4/15 (27%) 0/9 (0%) 0.09
Syncope or transient loss of consciousnessa 0/15 (0%) 0/11 (0%) n/a
Constipationa 3/15 (20%) 2/10 (20%) 1.00
Urinary incontinencea 6/14 (43%) 3/11 (27%) 0.42
Hyposmiaa 6/14 (43%) 2/9 (22%) 0.31
Hallucinations in other modalitiesa 1/14 (7%) 0/11 (0%) 0.43
Systematised delusionsa 0/14 (0%) 0/11 (0%) n/a
Apathya 2/14 (14%) 1/10 (10%) 0.75
Anxietya 1/14 (7%) 0/11 (0%) 0.43
Depressiona 4/15 (27%) 0/11 (0%) 0.08

Clinical Dementia Rating (CDR) 1.2 (± 0.6) 0.9 (± 0.2) 0.66

a As reported by patient and/or carer.

Fig. 2. MIBG (Late HMR) and FP-CIT in probable DLB and probable AD.
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4. Discussion

We found that MIBG, at a pre-specified HMR cut-off of 2.2, had a
sensitivity, specificity and accuracy of 71%, 81% and 76%. However,
using a lower 1.6 cut-off to distinguish between abnormal and normal
scans could improve the accuracy of MIBG (85%), raising specificity
(100%) without compromising sensitivity (71%). Our findings show a
lower diagnostic accuracy than those seen in previous single-centre
studies (sensitivity> 90%, specificity> 87%) [8,9,12,13], but are
more in keeping with the sensitivity and specificity of 69% and 89%
reported by a multicentre study [10].

Our a priori cut-off was determined using phantom calibration with
those used by Yoshita and colleagues [24] and assumed that MIBG
uptake differences would be similar in our Caucasian population to
those in Japan. This assumption does not seem to be accurate, and is
further challenged by the higher cut-off proposed by the follow up of
patients from Yoshita and colleagues’ study [11]. Our post hoc HMR cut-
off of 1.6 is lower than that reported elsewhere and might be explained
the higher rates of obesity in the UK than in Japan, or the compara-
tively high age of our sample (DLB 77.4 ± 8.0; AD 76.6 ± 6.8)
compared to the cohort described by Yoshita and colleagues (DLB
76.9 ± 5,4; AD 74.5 ± 7.3). Although some studies report compar-
able cut-off values [8], their methods used low energy collimators ex-
pected to produce lower HMRs [26]. Variation in appropriate cut-offs
may exist in different populations and influence MIBG utility; de-
termination of cut-offs that consider population-specific factors will be
an important step in the integration of MIBG into routine clinical
practice.

We identified no significant relationship between late HMR and
medications suspected to interfere with MIBG. Over half of the patients
in our study (18/33; 56%) were prescribed such medications, reflecting
the high use of these drugs in clinical practice, and underlining the
infeasibility in restricting MIBG use in such patients.

Despite the theoretical expectation that calcium channel blockade
would suppress sympathetic activity, clinical studies investigating the
role of amlodipine in MIBG have reported an increase or no significant
effect on HMR [17]. Several factors, including dose, frequency, com-
pliance, and pharmacokinetic variability could influence the relation-
ship between any medication and HMR. Caution should be exercised in

interpreting MIBG results in patients prescribed potentially interfering
medications, but our data cast doubt on any suggestion that such factors
should contraindicate MIBG.

We identified no significant relationship between HMR and MI. The
United Kingdom (UK) prevalence of MI is reported as 12.1% in men and
5.5% in women over 75 years old [27], a substantial proportion to
consider excluding when appraising the clinical utility of MIBG. Several
covariates, such as the time, location and extent of ischaemia are likely
to be important factors in exploring the relationship between MI and
MIBG uptake. Although our sample size is too small to dismiss the
significance of such comorbidities on either MIBG utility or optimum
cut-off, the lack of a significant relationship between HMR and MI
status is encouraging.

Our observation that three patients with clinical DLB demonstrated
no evidence of sympathetic cardiac denervation, as measured by MIBG,
but did show striatal dopaminergic degeneration, as determined by FP-
CIT, is important as it challenges the caudorostral hypothesis of Lewy
body disease pathogenesis. Our data joins a growing body of evidence
disputing this theory, and supports the suggestion that multiple pat-
terns of pathogenesis may exist [28]. However, the presence of a
normal HMR does not necessarily exclude the possibility of cardiac α-
synuclein deposition in DLB patients [29], and the correlation of neu-
ropathological and MIBG data remains an important area for future
research.

We found FP-CIT to have lower accuracy than that reported in a
large multicentre study [18,19]. FP-CIT did, however, demonstrate
marginally superior sensitivity and accuracy, with equivalent specifi-
city, to that of MIBG in our cohort. Our findings may support using FP-
CIT in preference to MIBG, but other factors may encourage clinical use
of MIBG; early HMR findings (20min post injection) were equivalent to
late HMR findings (4 h post injection). When compared with FP-CIT
imaging (3–6 h post injection), early MIBG could represent a more ac-
ceptable investigation. Planar MIBG data can also be acquired over ten
minutes, with the patient in a seated or semi-recumbent position, while
FP-CIT requires supine positioning over a 20-min acquisition period.
MIBG is cheaper than FP-CIT and confers a lower dose of radiation,
factors which may encourage MIBG in preference to FP-CIT use in se-
lected patients.

A limitation of our study is our modest sample size, and caution
should be exercised in dismissing the effect of interacting medications
and comorbidities on the basis of our results alone. Our use of clinical
diagnosis as the gold standard, rather than neuropathological diagnosis,
limits the strength of our findings, although this method has been va-
lidated against autopsy data [30]. This is perhaps underlined by the
presence of two cases meeting clinical criteria for DLB both of whom
had normal MIBG or FP-CIT scans.

Our findings could have been further supported by the use of
semiquantitative FP-CIT analysis and the use of reference HMR data for
our clinical population. The former was not included in our study as we
wished our methodology to reflect current routine clinical practice,
which favours visual analysis; the latter was not used due to a lack of
availability of such data. It would also have been strengthened by the
collection of cardiac neuropathological data, as a normal HMR does not
exclude the possibility of cardiac Lewy body deposition [28]. Further
research into the relationship between HMR and α-synuclein pathology
is needed.

5. Conclusions

MIBG demonstrates moderate sensitivity and specificity for distin-
guishing probable DLB from probable AD in a clinically representative
population, and has some potential advantages over FP-CIT.
Determination of a suitable HMR cut-off is important for optimising
clinical accuracy, especially for enhancing specificity, and may be
lower in a Caucasian population than those observed in Japanese po-
pulations. Our finding that neither medication, nor previous MI, had a

Table 2
Patients prescribed potentially interacting medications.

Patient ID Clinical
diagnosis

FP-CIT result MIBG Late
HMR

Agents prescribed

1 Probable AD Normal 2.7 Mirtazapinec

2 Probable AD Normal 2.4 Diltiazemd

3 Probable AD Normal 1.7a Amlodipinec

4 Probable AD Normal 2.9 Amlodipinec

5 Probable AD Normal 1.6a Amlodipinec

6 Probable AD Abnormal 2.5 Amlodipinec

7 Probable DLB Abnormal 1.1 Quetiapinec

8 Probable DLB Abnormal 1.3 L-dopac

9 Probable DLB Abnormal 1.1 L-dopac

10 Probable DLB Abnormal 2.3b Amlodipinec, L-dopac

11 Probable DLB Abnormal 1.2 L-dopac

12 Probable DLB Abnormal 1.2 Amlodipinec

13 Probable DLB Abnormal 1.1 L-dopa c, mirtazapinec,
quetiapinec

14 Probable DLB Abnormal 1.1 L-dopa c

15 Probable DLB Abnormal 1.6 L-dopac

16 Probable DLB Abnormal 1.2 Amlodipinec,
salbutamolc, salmeterolc

17 Probable DLB Normal 2.7b Diltiazemd

18 Probable DLB Abnormal 2.5b Venlafaxinec

a False positive result.
b False negative result.
c Theoretical interaction [20].
d Probable interaction [20].
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significant effect on MIBG uptake ought to encourage further research
into this biomarker using larger clinically representative samples.
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