R E—

e

Cardiovascular aspects
and Cognition
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Cardiovascular risk factors

Classical cardiovascular risk factors are associated with
cardiovascular adverse events and cognitive decline

Arterial stiffness is an additional cardiovascular risk
factor which has been studied extensively - now
included in the guidelines of European Society of
Hypertension
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Predictor of adverse CV events

Boutouyrie; Hypertension 2002; 39: 10-15

e Aortic stiffness is an independent predictor of primary
coronary events in hypertensive patients in a
longitudinal study

e N= 1045, mean follow up 5.9 year
e As good as, if not better than Framingham risk score

Mattace-Roso; Circulation 2006; 113: 657-663

e Arterial stiffness and risk of coronary heart disease and
stroke: the Rotterdam Study

e Predictive value of arterial stiffness is independent of
common CV drug therapy



Factors affecting Arterial How do we measure arterial

Stiffness stiffness non-invasively?
Gender Direct versus surrogate
Age Sites of direct measurement
Disease processes such as Type of machines

hypertension, renal failure,
diabetes, visceral obesity etc
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Direct versus surrogate
Pulse wave velocity (PWYV)

e Pulse transit time

Pulse wave analysis (PWA), usually radial pulse
e Augmentation pressure (AG)

e Augmentation index (Alx)

» Based on reflected pressure wave i.e. combined aortic and
peripheral arterial stiffness

» Plateau after age of 50
TensioMed Arteriograph
e Relatively new with very few studies available, yet
e Using brachial pulse wave and some clever maths model



presentation of a central aortic pressure waveform and calculation of the augmentation
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Quadratic regression augmentation index (Al)-age
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Study Time

I Detailed Clinical EHelevence Range

14 Aug 2008, 08:40:02
14 Aug 2008, 03:42:33
15 Aug 2008, 11:39:17
15 Aug 2008, 11:40:51
|4 15 Aug 2008,

PATIENT DATA  Kirk, Jame T
Patient ID
Patient Code
STUDY DATA
Operator
Medication
Notes
Interpretation

15 Aug 2008

—_—

James T Kirk

Age, Sex
Address
11:42:25 AM Height, Weight (BMI)

Peripheral Pressures 120780 (93)

100 01 Apr 1908. MALE

180cm, 70kg (21.6 kg/m?)
FP 40
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(mmHg)

AVERAGE AORTIC PULSE

400 600
(ms)

Operator Index | 100

800

1,000

CENTRAL CLINICAL PARAMETERS

Pressures AP Alx HR
7/81(93) 4 mmHg 154 68 bpm
Reference
Reference  Lower Range Unner
Range 5% (100 yo MALE) 5%
Aortic SP W
s 107 [15>138 H ]
Aortic PP —
i 26 | o8 | [ ]
AP ——
s 4 | [4s25 ] [}
A @HR75
12535 Ea—
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[stugyTine |

PRECERUEREEEEIN | PATIENT DATA  Picard, Jean-Luc Age.Sex 75 26 Oct 1933, MALE
18 Mar 2003, 03:44:38 Patient ID 54504 Address
18 Mar 2009, 03:4524 | Palient Code

18 Mar 2008, 09:46:24 STUDY DATA 18 Mar 2009 9:44:04 AM Height, Weight (BMI)  175cm, 109kg (35.59 kg/m?) W

Detailed Clinical | Reference Range |

Operator Peripheral Pressures 170786 (114) PP 84
Medication
Notes
Interpretation
AVERAGE AORTIC PULSE CENTRAL CLINICAL PARAMETERS
Pressures AP Alx HR
86(114) 2 mmHg 294y 60bpm
Reference
Reference  Lower Range Unner
Range 5% (75 yo MALE) 5%
Aortic SP |
s 156 [108>132 —
Aortic PP —
it 70 [ 32-5 —
AP - —
D 20 | = ]
ZZ@ S P s S —
Reference
Lower Range Unper
5% 60 bpm MALE) 5%
: e [ _
Ejection Durallun[ 35 ’» 0% D
(%)
SEVR
o (1 37 [145-1% ] —lH

0 200 400 600 800 1,000
(ms)

Operator Index [ 98 |
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Studies: 2 of 4 [&rin | EE T B -1
Detalled Clinical | Reference Range |
- PATIENT DATA  Dax. Jadzia Age,Sex 88 21 Sep 1920, FEMALE
Patient ID 30964 Address

08 Dec 2008, 11:15:07 Patient Code
08 Dec 2008, 11:16:43 STUDY DATA 08 Dec 2008  11:14:22 AM Height, Weight (BMI)  146cm, 50kg (23.46 kg/m?) H

Operator Peripheral Pressures 133760 (87) PP 73
Medication
Notes
Interpretation
AVERAGE AORTIC PULSE CENTRAL CLINICAL PARAMETERS
Pressures AP Alx HR
61 (87 23 mmHg 36 % 67 bpm
Reference
Reference  Lower Range Unner
Range 5% (88voFEMALE) 5%
Aortic SP e
13- -
s 125 [1135140
Aortic PP —
o EE .
AP —
e 28| o 0
E:':]@ HRta { 32 22545 —3 ——
3 Reference
E Lower Range Unper
E 5% (67 bpm FEMALE) 5%
ji oA || ————
Ejection Durallun[ 36 ( T3 i D’*
(%)
SEVR
o (1 28 [123180 —!

0 200 400 600 800 1,000
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Site of measurement Type of machine
Carotid femoral CF PWV Complior
e gold standard with most of e Simultaneous measurement
the evidence of carotid and femoral pulses

e Across the whole aorta

AtCor SphygmoCor

Carotid radial e Sequential measurement of
carotid and femoral pulses
with ECG synchronisation

Brachio- ankle ba PWV
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Studies

PWYV of a young man

8of8

Study Time

27 Feb 2009, 13:45:02
27 Feb 2009, 13:49:30
27 Feb 2009, 13:52:51
27 Feb 2008, 13:58:19
27 Feb 2009, 14:02:10
06 Apr 2009, 15:00:34

I %Pﬂn; I @ Delete I Recalculate I Ereate Pwid, l EBE;DDII vl
PATIENT DATA  Kirk, James T
Patient ID Address
Patient Code:
Age 29 14 Dec 1979, MALE
STUDY DATA 06 Apr2009  3:07:58 PM  Hgt wat (BMI) 174cm, 65kg (21.47kg/m?)  Dist 435 mm
Medication
otes
Operator Sp/Dp (Mp) 117761 ()  Algorithm: Intersecting tangent

Site A - CAROTID

Site B - FEMORAL

180 Site 48 | MeanT(ms) [ _5D[ms) N__ | HR(bpm) Caratid-Femaral Reference Range
1604, - - ECG-CAR | 76.7 7 53
140 & x | _ECG-FEM | 1503 7 S| 57 e Al R sty
- CARFEM | 742 4.4 En
100 Pulse Wave Velocity (m/s) % 5 9
80 i & " * % o T
60 5.9%0.3 20 30 40 50 60 70 80 a0
Age (years)
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|4 16 Mar 2003, 09:52:58
18 Mar 2009, 03:57:24
18 Mar 2003, 03:58:50
18 Mar 2008, 10:02:46
18 Mar 2009, 10:05:35

Study Time

PATIENT DATA

Patient ID
Patient Code

STUDY DATA
Medication

otes
Operator

75 ¢

I% Print

Picard, Jean-Luc

54504 Address
Age 75 26 Oct 1933, MALE
18 Mar 2009 9:52:58 AM  Hgt Wat (BMI) 175cm, 109Kg (35.59kg/m?)

Sp/Dp (Mp) 170786 (-)

I @ Delete

I Recalculate I Ereate Pwid, l E;Egpoll

Dist: 540 mm

Algorithm: Intersecting tangent
Site A - CAROTID

W Site 4-B | MeanT(ms) | SD[ms] N | HR(bpm)
ECG-CAR 75.0 ﬁ 6 57
120 x 5 ECG-FEM 1083 8 59
§ ! CARFEM | 333 37

Pulse Wave Velocity (m/s])

16.2%1.8

o

=)

PWV (m/fs)

o

N
S

30

40

50 60 70 80 a0
Age (years)



78 y.0. ¢

Studies : 2 of 2 B [ %peete [ @ Recauite | iSicreate Pua [ By Expart -1

Study Time PATIENT DATA  Janeway, Kathiyn
15 Aug 2008, 10:13:28 Patient ID 12154 Address
315 400 2008, 101541 RSk

Age78 03 Feb 1930, FEMALE
STUDY DATA  15Aug 2008 10:15:41 AM Hgt,\Wat (EMI) 160cm, 60kg (23.44kg/m?)  Dist 415 mm

Medication
Notes
Operator Sp/Dp (Mp) 115766 (-)  Algorithm: Intersecting tangent

Site A - CAROTID

A I/ Al

Site A-B | MeanT(ms) [ SD(ms] N | HR(bpm) Carotid-Femaral Reference Range
140 ECGCAR | 767 ] 62
ok . s B 5 ’ ECGFEM | 1254 8 11| 7 A s i

CAR-FEM 4858 26 €0
100: E *
& . - Pulse Wave Velocity (m/s) a3

)
40 8.5%0.5 20 30 40 50 60 70 80 0
A N o)
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Studies : 1 of 4 IéPn’n; I < Delete I Recalculate I 15 Create A l ERp Export vl

Study Time PATIENT DATA  Dax, Jadzia

|2 08 Dec 2008, 11:24:47 Patient ID 3096A Address
08Dec 2008, 11:25:12 | | otent Code

08 Dec 2008, 11:27:24
08 Dec 2008, 11:33:46

Age 88 21 Sep 1920, FEMALE
STUDY DATA 08 Dec 2008 11:24:47 AM  Hgt, Wat (EMI) 146cm, 50kg (23.46kg/m?) Dist: 410 mm
Medication

otes
Operator Sp/Dp (Mp) 133760 (-)  Algorithm: Intersecting tangent

Site A - CAROTID

180 Site AB | MeanT(ms] | _SD{ms] N__ | HR(bpm) Carotic-Femoral Reference Range
ECG-CAR | 1133 ] 60
160 * o TECGFEM | 1434 8 | 5] i At A Sy T
140 et ' CARFEM | 301 24 En i
120 i . . . . Pulse Wave Velocity (m/s) % 5
¥
100 .
13.6 £1.1 20 30 40 50 60 70 80 a0
Age (years)
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Hanon; Stroke 2005; 36: 2193-2197

PWYV and Cognition

Patients in memory clinic

N= 308, mean age 78 + 8 with
64% F

Used MMSE and Cognitive
Efficiency Profile (CEP)

Control: 11.5 + 2.0
MCI: 12.6 £ 2.6
VaD: 15.2 *+ 3.9
AD: 13.3 £ 2.9

“Our result showed a
relationship between arterial
stiffness and cognitive
impairment, suggesting that
functional changes of the
arterial system could be
involved in the onset of
dementia”



Poels; Stroke 2007; 38: 888-892

PWYV and Cognition
Population study- The “We did not identify arterial
Rotterdam Study stiffness as an independent
N= 2767, age 72 + 6.7 with risk factor to cognitive

42.3% M decline or risk of dementia”



Henskens; Hypertension 2008; 52: 1120-1126
PWV and MRI

N=167 with 85 M, mean age “aortic stiffness is
51.8 + 13.1 independently associated
BP 169 + 25/104 * 12 with manifestations of

cerebral small vessel disease
in hypertensive patients,
linking systemic large to
cerebral small artery disease”

1.5T Philips scanner



Kim; Clinical Neurology & Neurosurgery; 110

(2008) 599-604

Control n=64, “Increased ba PWV was
* mean age 653’ PWV 1677 Significantly associated with
Silent SVD n=67, the risk of SVD in elderly

persons with hypertension.

Therefore, the measurement

SYmpomatic oV b N6, of ba PWYV could be used to
e mean age 67.2, PWV 19.76 predict SVD.”

e mean age 67.4, PWV 18.73



