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Cardiovascular Autonomic Dysfunction in Dementia

Sung Rae Kim, M.D., Ki-Hwan Ji, M.D., So-Hyun Kim, M.D., Il-Gon Kim, M.D.,
Changseok Song, M.D., Yoonjae Choi, M.D., Chang Gi Hong, M.D., Im Tae Han, M.D.,
Dae Hyun Yoon, M.D.*, Seong Hye Choi, M.D.

Department of Neurology, Inha University School of Medicine, Incheon; Department of Psychiatry*,
Seoul National University Hospital Healthcare System Gangnam Center, Seoul, Korea

Background: There is a need to identify cardiovascular autonomic dysfunction in patients
with dementia in order to ensure appropriate management and reduce risk of falls. The objec-
tive of this study is to assess cardiovascular autonomic function in patients with Alzheimer’s
disease (AD), dementia with Lewy bodies (DLB) and subcortical ischemic vascular dementia
(SIVD). Methods: Twenty-two patients with AD, nine with DLB, seven with SIVD, and 23 healthy
elderly controls were recruited for the study. Heart rate responses to standing and deep breath-
ing, Valsalva ratio, change of blood pressure to standing and isometric exercise, and overshoot
of systolic blood pressure during phase IV of Valsalva maneuver were assessed with noninva-
sive beat-to-beat blood pressure monitor, Finometer. Autonomic symptoms were assessed using
the Autonomic Symptoms Questionnaire. Results: The prevalence of orthostatic hypotension was
highest in the patients with DLB (55.6%, p=0.01). The patients with DLB and SIVD had decrea-
sed heart rate response to standing (30:15 ratio, 1.01+0.05 vs. 1.03£0.06 vs. 1.09+0.05 vs.
1.10+0.09, p=0.002) and small overshoot of systolic blood pressure during phase IV of Val-
salva maneuver (11.0+14.9 mmHg vs. 59+34.1 mmHg vs. 31.8+19.7 mmHg vs. 21.4+
15.3 mmHg, p=0.03) in comparison with the controls and AD group. The prevalence of cardio-
vascular dysautonomia by Ewing’s classification was significantly high in the patients with DLB,
SIVD and AD compared with the controls (77.8% vs. 71.4% vs. 45.5% vs. 17.4%, p=0.01). Atypi-
cal dysautonomia with absent or one of the three heart rate tests abnormal and one or both of
the blood pressure tests abnormal were frequent in the patient with DLB (55.6%). Conclusions:
Cardiovascular autonomic dysfunction is prominent in DLB and SIVD. Cardiovascular sympa-
thetic dysfunction is prevalent in DLB. It is important to identify cardiovascular autonomic dys-
function for reducing risk of falls, especially in DLB.
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Table 1. Clinical characteristics of the controls and patients with Alzhei
cortical ischemic vascular dementia (SIVD)

2ntel - X7|8 - 248 2 79

mer’s disease (AD), dementia with Lewy bodies (DLB) and sub-

Controls AD DLB SIVD o

Number of subjects 23 22 9 7

Age, yr 70.2+6.1 736+7.3 720+54 73.3%7.1 0.26*
Men:women 518 9:13 45 43 0.26'
Hypertension 14 (60.9%) 11 (50.0%) 4 (44.4%) 5(71.4%) 0.65'
Hyperlipidemia 8(34.8%) 7(31.8%) 4(33.3%) 3(28.6%) 0.90'
Heart disease 0(0%) 2(9.1%) 0(0%) 2(28.6%) 0.08'
K-MMSE 24.6+3.1 16.9+36 16.2+6.9 177777 0.001*
Duration of dementia, months 35.8+23.0 204+12.3 31.7£17.2 0.23*

*Kruskall Wallis test; 'Fisher's Exact test. K-MMSE, Korean Mini-Mental State Examination.

Table 2. Sympathetic and parasympathetic cardiovascular autonomic function tests in the dementia and control groups

Control AD DLB SIVD o
Number of subjects 23 22 9 7
Orthostatic hypotension 1(4.3%) 5(22.7%) 5(55.6%) 2(28.6%) 0.01'
Mean change in diastolic blood 235+12.1 185+11.2 19.6+83 13.7+£7.7 0.13
pressure on isometric exercise (mmHg)
Mean change in systolic blood pressure during phase IV of 31.8+19.7 21.4+153 11.0+=149 594341 0.03
Valsalva maneuver (mmHg)
Mean Valsalva ratio 1.33+0.17 1.21+0.15 1.25+0.14 1.23+0.15 0.07
Mean change in heart rate during deep breathing 11.3+44 11.8+6.5 8.1£3.9 13.6£85 0.41
Mean heart rate response to standing (30:15 ratio) 1.09+0.05 1.10+0.09 1.01+0.05 1.03+0.06 0.002
BRS Il (ms/mmHg) 1.49+4.45 0.85+15.39 1.58+4.22 1.77+£1.70 0.44
BRS IV (ms/mmHg) 3.34+3.01 251+2.33 3.53+2.58 1.70+1.29 0.38

*Kruskall Wallis test; "Fisher's Exact test.
AD, Alzheimer’s disease; DLB, dementia with Lewy bodies; SIVD, subcortical

ischemic vascular dementia; BRS I, baroreceptor reflex sensitivity dur-

ing phase Il of Valsalva maneuver; BRS |V, baroreceptor reflex sensitivity during phase IV of Valsalva maneuver.
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Table 3. Autonomic dysfunction by Ewing’s classification

Controls AD DLB SIVD
Number of subjects 23 22 9 7
Normal 19(82.6%) 12(54.5%) 2(22.2%) 2(28.6%)

2
Early involvement 2(87%) 4(182%) 2(22.2%) 3(42.9%)
Atypical involvement 2 (8.7%)  6(27.3%) 5(55.6%) 2 (28.6%)

AD, Alzheimer’s disease; DLB, dementia with Lewy bodies; SIVD, sub-
cortical ischemic vascular dementia.
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Table 4. The prevalence of autonomic symptoms in the Autonomic Symptoms Questionnaire by diagnosis

Control AD DLB SIVD o
Number of subjects 23 22 9 7
Orthostatic dizziness 4(17.4%) 5(22.7%) 5(55.6%) 4(57.1%) 0.048
Frequent urination 6(33.3%) 10 (47.6%) 4 (50.0%) 4(57.1%) 0.68
Urinary incontinence 1(5.6%) 2(9.5% 1(12.5%) 1(14.3%) 0.85
Nocturia 11(61.1%) 6 (35.3%) 7(100.0%) 4(80.0%) 0.03
Fecal incontinence 0(0%) 0 (0% 0(0%) 0 (0%)
Constipation 3(16.7%) 6 (28.6%) 6 (75.0%) 3(42.9%) 0.03
Sweat loss 5(27.8%) 4(20.0%) 0(0%) 0(0%) 0.26
Dry eye or dry mouth 6(33.3%) 15 (75.0%) 4 (50.0%) 3(42.9%) 0.1
Erectile dysfunction in man 0(0%) 5(62.5%) 2(100.0%) 3(60.0%) 0.02

*Fisher's Exact test. AD, Alzheimer’s disease; DLB, dementia with Lewy bodies; SIVD, subcortical ischemic vascular dementia.
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