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Epidemiology of Diabetes Mellitus and Cardiovascular Disease

North Amenca Micddie Eant
b Canitbbean b Novth Afrnica Euwrope

>95% type 2 DM (T2DM) "

Glovad et al 2019 Curr Cardiol Rep
International Diabetes Federation. IDF diabetes atlas. 8th ed
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Hazard ratios (HRstor vascular outcomes in people with @ ESC
versus without diabetes at baseline, based on analyses of [ ot
530 083 patients

Number HR(95% Cl) 12(95% Cl)
of cases
Coronary heart disease* 26505 - 2.00(1.83-2.19)  64(54-71)
Coronary death 11556 —— 2.31(2.05-2.60)  41(24-54)
Non-fatal myocardialinfarction 14741 - 1.82(1.64-2.03)  37(19-51)
Stroke subtypes*
Ischaemic stroke 3799 - 2.27(1.95-2.65)  1(0-20)
Haemorrhagic stroke 1183 | —— 1.56(1.19-2.05)  0(0-26)
Unclassified stroke 4973 —— 1.84(1.59-2.13)  33(12-48)
Other vascular deaths 3826 1.73(1.51-1.98)  0(0-26)
| |
1 2 4

b

Cl = confidence interval. *Includes both fatal and non-fatal events Q
ESC Guidelineson Diabetes, pre-diabetes and cardiovascular diseases in collaboration
with EASD (European Heart Journal 2019 - doi/10.1093/eurheartj/ehz486)

www.escardio.org/guidelines
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Mote apyilet n BAaBn oto KapdlayyeLlako ocuoTnua
otav untapyet Zakyapwdnc Atabntnc??
OL BAaBec ota otepaviaia kol eykeaAika ayyeia apyxilouv
QPKETA Xpovia rtpLv tn dtayvwon tou ZA -
Ot uitkpoayyelakeg ermimAokec apyilouv mLo oo LETA TN
ditayvwon tou A

Severity of diabetes

Impaired glucose tolerance Frank diabetes

Insulin resistance
/: >\ Hepatic glucose production
/] Endogenous insulin
Postprandial blood glucose
/ Fasting blood glucose

' Microvascular complications

' Macrovascular complications

Years to
< >
Time  decades e Typical diagnosis of diabetes

ESC Guidelines for DM dia gement 2013 Eur Heart J

nosis and mana
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Atherogenesis Atherosclerosis progression Atherothrombosis

Lipid particles Platelets
Vascular  ° 5° o ° O 7 e
lumen S o .%  Monocyte activation, P ."
9 e oo  Migration through Fibrous  Thrombus g = < Unstable

EC layer a 0°,° EC ‘ihght junction -9 mP s 2  plague

=] =7 =T=T1T=7=1 g T ' pE

.' < @ ER stoss
-:_‘/_#__Eb —~———— Inflammasome
Activated VSMG complex fonnahan

Fr::am cells/macrophages

m

I' Inflammation:

t NF-xB, +JNE,
+ Proliferation
+ Migration
+ Differentiation
WSMC
layer = | | |
Quiescent (contractile) VSMC [ | potoxicity Mitochondrial Epigenetic
|—| { PKC dysfunction modifications
t GleMAc
+ FFA ¥ Polyals
Hyperglycemia

Insulin resistance*

Pre-diabetes Diabetes

Time (years)

L 4

*Systemic and tissue-specific insulin resistance |

IIANEAAHNIA ZEMINAPIA EAAHNIKH
OMAANN EPTAZLIAX KAPAIOAOTTKH

20-22 PEBPOYAPIOY 2020 ETAIPEIA




Vascular biomarkers that have been recommended
in the clinical setting

Table 12 Predictive value, availability, reproducibility and cost-effectiveness of some markers of organ damage

Marker Cardiovascular predictive value | Availability Reproducibility Cost-effectiveness
Electrocardiography +++ ++++ et Fhbt
Echocardiography, plus Doppler ++++ +++ . P

Estimated glomerular filtration rate | +++ ++++ ++++ F4++
Microalbuminuria 4+ 4+ ++ P

Carotid intima—media thickness +++ +++ 4+ .

Arterial stiffness (pulse wave
velocity)

Ankle—brachial index

Endothelial dysfunction

Cerebral lacunae/white matter
lesions

+4

++

+4+

+H+

Cardiac magnetic resonance

++

+t+

++
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Doppler - ABI

Easily done, low cost device.
»« Gold-standard » non-invasive method.

=Highest reproducibility among all methods:

=95% ClI of difference between 2 measurements
»Intra-observer: from + 0.09 to + 0.21
»Inter-observer: from £ 0.10 to +£ 0.30

Doppler method should be used to measure |

' the SBP in each arm and each ankle for the

determination of the ABI (Class I; Level of
Evidence A).38:42.48,50,147,156,165,181-189
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Diagnostic role of ABI — In which patient groups?

I. Who should have an ABl measurement in clinical
practice!
‘ * Patients with clinical suspicion for LEAD:
+ Lower extremities pulse abolition and/or arterial bruit
+ Typical intermittent claudication or symptoms suggestive
for LEAD
* Mon-healing lower extremity wound
‘ * Patients at risk for LEAD because of the following clinical
conditions:
* Atherosclerotic diseases: CAD, any FADs SA
* Other conditions: AAA, CKD, heart failure
* Asymptomatic individuals clinically-free but at-risk for LEAD:
* Men and women aged >65 years
* Men and women aged <65 years classified at high CV risk sA
according the ESC Guidelines®
* Men and women aged >50 years with family history fer LEAD

2A
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ABI: more than screening for PAD

The Ankle-Brachial Index as a Biomarker of
Cardiovascular Risk

It’s Not Just About the Legs

Todd S. Perlstein, MD. MMSc: Mark A. Creager, MD Circ 2009

* Pathological ABI is related to advanced atherosclerosis

* Robust data show independent, strong prognostic value
for total and CV mortality and morbidity (independent of
RFs)

* One of the least expensive and most available tools to
detect atherosclerosis and stratify CV (PAD is considered to
be a CAD equivalent, i.e. high CV risk)
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PoAoc tou ABI og a.oBeveic pe ZA
Mpoyvwon

ABl may be considered as a risk modifier in CV risk assessment. & Il B

Cosentino et al 2020 Eur Heart J

Event: All-cause mortality (ACM) 45 T—
4.0 1
3.5 17
3.0 1
25 A
B Total mortality
—Low ABI 2.0 1 B Cardiovascular mortality
0.7 e 1.5 A Mi
—=Normal ABI 10 O Stroke
06 -=-High ABI o 05
-o-NC artery 0.0 JEL |
0.5 e O QO O X QD O QA
intervals Q;\ ,\’\ Q)’\ QQ'\ '\Q'\ \,\*\ ,\n_;\ ,\b:\ ‘\0
. Q. Q. . . . * - .
Years Abott et al 2012 Am Heart J — BARI-2D Trial
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PoAoc tou ABI og aoBeveic pe 2A
Mpoyvwon

Kapbiayyeiakn Svntotnta OAwkn dvnrotnta

O
o

1.0 1.0
£ £
0.8 0.8
8 8
| = | =
2 06- 2 06-
2 2 Vel
2 044 2 044
o @ ;—"'_'Jf .
E 02 E 02 f_--f"“;
ﬁ R S e —— ﬁ '_.___,.---""d- .
0 = 0 -
0 24 48 72 96 120 144 168 0 24 48 72 95 120 144 168
Time {months) Time (months)
ABI n at nsk: ABI n at nsk:
=090 156 142 125 104 83 &6 23 =090 156 142 125 104 B3 66 23
=090 512 491 446 385 338 279 108 =090 512 491 446 385 338 279 108

Cardoso et al. 2018 Diabetologia
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PoAoc tou ABI og aigBevelc pe ZA
Mpoyvwon — Oplakéc Tipec ABI 0.9-0.99

Incidence of Cardiovascular Death

100
% B0 - Log-rank P<0.0001
f o | T e ;
- 1 —— Normal (1.00SABIS1.40) Natsuak' et aI. 2014
2 w0 1 Atherosclerosis
—=l -
E 20 7 Log-rank P<0.0001
B j‘_:_:”,_‘:r"‘;_—ﬂ_'_ ] Log-rank P=0.0001
0 +—F—FF T T
0 1 3 5 7
Time after enrollment (vears)
Interval £ day Tywar dvears Syears Tyears
Abnarmal
M af palicnts o risk 354 352 1848 gli
M af evarls 0 13 20
Cumiuialye incidanocs 0.8, 545 9, 85%
Bordeding
M of patiants at risk 353 350 185 105
M of evanis

Cumuialive ircidence
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PoAoc tou ABI og aioBevelc pe ZA
ErmuntAokéc 2A ko ABI

Au@iBAnotposibonadsia lMpwwun veppikn vooog
@ <0FR>90 rl/min/1.73 o
= = 90 ¢ m €GFR60-89nL/min/1. 73 o’
0.8 '3'!‘- TO ]
]
B
10,67 TE'
&

(=]
=
1

Diabetic retineapthy-free survival

ABT 1.0-1.39 ABI 0.9-0.99 ABT <0.9
0.9 1 ABIDS13
| AE' = I:IQ or = 1 3 Multivariate®™ OR{95% CI) PValue
1.0(referent) referent
0.0 1268(0.65-2477) 0.485
T T T . r T 2201(1.188-4.077) 0.012
0 Pt} 4n B0 60 100
0,043
Time [months)
Lee et al. 2018 Sci Rep Dong et al. 2014 PLOS One
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PoAoc tou ABI og aoBevelc pe ZA
ErmutAokéc ZA kot ABI — ABI 0.9-0.99

2.0

1.8 -
1.6 4
1.4 -

* *
1.2 } 1 ¢ l
L

1.0 | L

0.8 A

Odds ratio (95% confidence interval)

0.6

Yan et al 2015 Diab Vasc Dis Res
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PoAoc tou ABI og aigBevelc e 2A
Awayvwon MNepidepiknc Ayyetonadetog
An ABI <0.90 is diagnostic for LEAD, irrespective of symptoms. In case of symptoms, further assessment, including duplex

ultrasound, is indicated,
In case of elevated ABI (>1.40), other non-invasive tests, including TBI or duplex ultrasound, are indicated

Clinical suspicion (symptoms or physical examination) in diabetes patients J .
NO

YES
consider PAD screening based on ABF refer to the ESC Guidelines on

l PAD for diagnasis work-up
(s130 | [ roi-iz0 ) [ 091-100 <090

i "

Significant LEAD LEAD present
unlikely Consider secondary prevention
Reassess every MESUTEs.
2-3 years Refer to a specilist
[ if ARl <070
L Mormal v.\\ I':I;i::; /v Abnormal ]
" | " Cosentino et al 2020 Eur Heart J
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PoAoc tou ABI og aoBeveic pe ZA
Avtipetwriton Nepidpepilkng AyyetonadeLog

Table |2 Assessment of the risk of amputation: the Wound, Ischaemia, and foot Infection classification®%?

Wound

MNa uleer (ischaemic rest pain)
Srmall, shallow ulcer

(distal leg or foot), no gangrene
Deep ulcer (exposed bone, joint,
or tendon) £ gangrenous changes
limited to toes

Extensive deep ulcer, full thickness
heel ulcer £ extensive gangrens

Ischaemia
ABI

=080
0.60-079

040-059%

<0.40

IIANEAAHNIA ZEMINAPIA
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Ankle pressure

(mmHg)
=100
70-100

50-70

<50

foot Infection

Toe pressure

or TcPO2

=60 Mo symptoms/signs of infection

40-59 Local infection involving only skin
and subcutaneous tissue

30-39 Local infection involving deeper than
skin‘subcutaneous tissue

<30 Systemic inflammatory response syndrome

Cosentino et al 2020 Eur Heart J
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FMD & Aortic PWV
o€ aoBeveic pe ZA
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Moreno et al. 2018 J Clin Hypertens
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FMD & Aortic PWV
o€ aoBeveic pe ZA

Multivariate analysis

B (95% Cl) P
FMD, 9% lime since diagnosis 040 (=066, 0.14) 0.003
of diabetes, years"
MNMD, % Age, years" 66 (—9.49, -1.82) 0.004
Hypertension 1.80 (=3.25, 035) 0.015
Fasting glucose, pmaol/L 36 (—0.54, 0.18) 0,005
PWV, m/sec  Age, years" 622 (381, 863) <0.001
Systolic blood pressure, 0.03 (0.00, 0.05) 0.032

mimBg

Naka et al. 2012 Cardiovasc Diabetol
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Pulse wave velocity, m/s

PWV o€ aoBeveic pe ZA

-

-

o
]

-

=

o
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10.0 -

g
o

| : | Diabetes

I ok ' n.s-l duration tertiles

11.9 [(0<2ys
11.4

10.7

W 2-9ys

H>9ys

Unadjusted

Adjusted*

Agnoletti et al. 2016 J Hum Hypertens
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2 kot Aptnplakn ZkAnpla

i B
/7 Unmeasured ™

Unmeasured
‘._ confounders _/ confounders
Type 2 diabetes - O — Log,-HOMA-p
(T2D) ==

sociabed wiih Per point increase in 18_GRS wasassociated with

Per unit deciesse in Log, =HOMA<[ was associated
stiffness: with 45,5 (95% Cl: 356858 em/s increase in baPWy
U'JJ\

™
TID_GRS Increased arterial § ) .
(1SD, 3.89 points) | "~~~ " TTTToTTTToooTooos - stiffness IS GRS | coememmmmm e . baPWV, cm/s
)
er SD increase in T2D_GRS ‘was associated with
increased arterial stiffness: Per point increase in 15_GRS was associated with 3.7 (95% CL LY, 6.1) e
H 1.06 (95% CI: 1.01, 1.12) — P Wy
Genet,c score increase in balPWy
Instrumental Variable estimate for a causal relationship Instrumental Variable estimate for causal relationship between HOMA-J)
hetween 12D and increased arterial stiffness (per unit deerease in Log, ~-HOMA-}) and baPWV:
OR = 1.24 (95% CI: 1.06, 1.47, P = 0.008) i = 1223 (95% CI 419, 2046, = 0.0005)
Number Standard
GRS of SNP  deviation (SD) baPWV, cm/s P value
T2D_GRS 34 3.89 — 0.003
IS_GRS 16 251 — = 0.002
IR_GRS 6 1.33 P E— 0.15
-5 0 5 10 15 20

Xu et al. 2016 Diabetes

Regression Cofficient and Standard Error (B + SE)
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FMD Kkl EUTAOKEC
o€ aoBevelc pe ZA

o0 1 4
lNMpwrteivoupla
FMD, %
2
P<0.001
18} -
16 |
* *
14 |}
12 |
*
*
10} ° ¢ .
R * . . . .
8 T ht .
1 epe lo . o e ‘o . °
| o oo » *
6 ST T e e, 1eT e jv AR e
el 4 ; o e T e | o e
4 R St e L 3 b e iy i
oo o 08 ' v iy %% Sieeyat, *
. e DA A - M
2 LS at] ot
. 3 L34 ¢
0 L hd S L
3 30 300 3000

Urinary albumin-to-creatinine ratio (mg/gcr)

Yokoyama et al 2011 J Atheroscler Thromb
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Nevporadeia
Model 1 (adjusted R? = 0.40)
Standardized P-value
coeffident (B)
Duration 0.3 P 0001
of
diabetes
ERi= —] 4 2 = [
[CAMT - -
HbATc 0.20 P 0.001
Hypertension 0.20 P < 0.001
Waist 0.20 P =0.002
circurmferonoe
Trighvcerides 017 P = 0.001
VEGF? 0.14 P=0M
History of 010 P = 0.056
smoking

Roustit et al. 2016 J Clin Endocrinol Metab
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Aortic PWV Kkall EMUTAOKEC
o€ aoBeveic pe ZA

Independent predictors NEUpOTtdﬂElOl IRR 95% CI p value
Increased aortic stiffness (cf-PWV =10 m/s) 2.04 1.28,3.23 0.002
Nephropathy 1.89 1.20,3.03 0.006
Height (10 ¢m increment) 1.39 1.03, 1.87 0.03
Mean first-year HbA,. (1% increment) 1.13 1.00,1.29 0.05
Arterial hypertension 238 0.95,5.88 0.06
Female sex 1.59 0.87,2.86 0.13
Age (10 year increment) 1.06 0.80, 1.39 0.70
Peripheral neuropathy at baseline 2.00 1.52,3.13 0.003
Time interval between DPN assessments (months) 1.00 0.99,1.01 0.51

Cardoso et al. 2015 Diabetologia

Odds ratio of albuminuria progression in T2DM patients (N = 880).

Mpwrteivoupia OR (95% CI) p-Value
Univariate analysis
PWV (m/s) 1457 (1.236-1.718) <0.001
Multivariate analysis
PWV (m/s) 1.241 (1.033-1.490] 0.021
Other covariates
LnACR (mg/g) 1.344 (1.187-1.522) = 0.001
LneGFR (ml/min/1.73 m?) 0.320(0.192-0.530) 0.010
BMI (kg/m?) 1.046 (1.012-1.080) 0.008

Zhang et al 2017 J Diab Complications
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Aortic PWV kal EMUTA\OKEC

o€ aoBevelc pe ZA

Mapovoia AupiBAnotposcidoradsiog

Baputnta Au@iBAnotposidbonadeiag

Variables Central arterial stiffness measured by Variables Central arterial stiffness measured by PWV (m/s)
PYVV (mis) NPDR (271) PDR (108)
OR (3% CI) P OR (95% Cl) p OR (95% Cl) p
E";Z’;jf d{e’rem) ?'gg Eg;i:?jﬁ; {g‘gf; : Entry age (years) 0.97 (0.95-0.99) 0.002 0.94 (0.91-0.97) <0.001
& e e . Male gender 122 (0.86-1.72) 026 0.65 (0.38-1.09) 0.10
Echnicity Ethnici
) ty
Chinese Ref. Chinese Ref. Ref.
Malays .45 (0.96-2.18) 0.08 Malays 1.74 (1.13-2.68) 0.01 0.76 (0.38-1.51) 0.43
Indian 1.75 (1.21-2.54) 0.003 Indian 1.89 (1.26-2.81) 0.002 1.18 (0.64-2.15) 0.60
Others 093 (041-2.11) 0.86 Others 119 (0.51-2.78) 0.68 0.36 (0.07-1.82) 022
T2DM duration (years) 1.08 (1.05-1.09) <0.00l T2DM duration (years) 106 (1.04-1.08) <0.001 111 (1.08-1.14) <0.001
HbAlc (%) 1.16 (1.06-1.28) 0.002 HbAIc (%) 1.21 (1.09-1.35) <0.001 1.01 (0.85-1.19) 0.92
Hypertension 1.33 (0.96-1.84) 0.08 Hypertension 1.35 (0.95-1.90) 0.09 1.28 (0.74-2.20) 0.37
HDL (mM) 1.40 (0.85-2.30) 0.18 HDL (mM) 171 (1.01-2.91) 0.05 0.71 (0.31-1.60) 0.41
Ln Triglycerides (mM) 1.08 (0.77-1.50) 0.66 LnTG (mM) 1.16 (0.81-1.66) 0.4l 0.80 (0.47-1.38) 0.43
BMI (kg/m?) 0.95 (0.92-0.99) 0.008 BMI (kg/m?) 0.96 (0.92-0.99) 0.02 0.94 (0.89-0.99) 0.04
VFA= 100cm? 1.33 (0.86-2.05) 0.19 VFA= 100cm? 1.45 (0.91-2.33) 0.12 1.24 (0.61-2.53) 0.55
RAS medication 1.72 (1.21-2.44) 0.002 RAS medication 1.79 (1.22-2.61) 0.003 1.71 (0.95-3.09) 0.07
Insulin 2.16 (1.56-2.99) <0.001 Insulin 2.01 (1.41-2.85) <0.001 243 (1.444.12) 0.001
CKD 2.13 (1.53-2.96) <0.001 CKD 1.79 (1.25-2.55) 0.001 3.80 (2.05-7.03) <0.001
thay 3 'iﬁ ‘ i ﬂhs ial Sﬁ ﬂ"l h & ‘ﬂﬂi‘h‘ v w |11 nnnl yaLYS
I Central arterial stiffness LI (1.05-1.17) <0.001 Central arterial stiffness 1.10 (1.03-1.17) 0.002 1.15 (1.06—1.25) 0.001

Zhang et al 2019 Diab Vasc Dis Res
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FMD kat ipoyvwon o€ aoBeveic pe 2A2

MACE No MACE p

(n=10) (n=51)
Basal brachial artery diameter 3.83=0.65 3.94=0.80 0.67
Basal FBF velocity (cm * s) 74.2+154 77.4x19.7 0.64
Hyperemia increase in FBF velocity (%) 56.1+32.4 70.5£52.5 0.41
Shear rate (s 30.1=6.7 34.8+16.9 0.39
Flow-mediated dilation (%) 3.78+0.97 4.70=1.34 0.04
Nitrate-mediated dilation (%) 11.5=1.2 11.6=1.1 0.76

Villano et al 2019 Diab Metab Res Rev
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b) 1.00
— 0.951
=
= FMD 22.2 %
E i
“a— B
& 0.90 ;:
@ -
& HR 2.73, p=0.040 !
= 085 z
= 13
: -
- 29
S o] l_Fl\{_D_fzz %
1
0.75 : - : : : :
(] 20 40 60 80 100 120
. Follow-up, months
Patients at risk
FMD<22% 55 54 53 48 42 33

FMD=2.2%

64 61 61 58 54 40

Naka et al. 2018 Clin Biochem
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Aortic PWV ko mpoyvwon o€ 0.00eveic pe 2A2

= 0.95 PWV<10 m/s Univariate analysis Multivariate analysis®

z ey

Z - HR  95% CI P HR  95% CI P

5 0.90 - -

o “1 Vascular biomarkers

:E HR 3.83, p=0.023 L Augmentation 0.85 0.36-2.03 0719 1.10 0.42-288 0.842

= 0.85- \ index > 28%

E ‘I Pulse wave 479 1.61-14.23 0.005 3.83 1211217 0.023

= by velocity = 10 m/s

@) 1] e Flow-mediated 2.37 0.96-5.88 0.062 2.73 1.05-7.08 0.040
0080 I — — E— —

b~
n.Pl’V.V.Zl"’ m/s dilation < 2.2%

' Biochemical markers

0.75 — - - . 7 ™ HsCRP > 2.0mg/] 206 0.81-5.24 0128 253 0.88-7.27 0.085
0 20 40 60 80 100 120 -

Follow:up, months YKL40 > 78 ng/ 297 1.15-7.68 0.024 2.73 1.01-7.35 0.047

» NGAL > 42 ng/ml 255 1.00-6.58 0.05 2.87 1.05-7.82 0.040

Patients at risk FABP-4 > 26ng/ml 063 0.27-1.49 0293 1.30 0.43-3.99 0.643
PWV<10m/s 60 58 58 57 53 39

PWV=10m/s 59 57 56 49 43 34

Naka et al. 2018 Clin Biochem
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Aortic PWV ko mpoyvwon o€ 0.00eveic pe 2A2

Study characteristics

Cruickshank et al., 2002

Cardoso et al,, 2013

Wijkman, Linne, Ostgren, &
Nystrom, 2016

Number of T2DM patients
Source of enrollment
Aortic stiffness measurement

Follow-up

Number of CVEs

Number of all-cause deaths
Statistical adjustments

Adjusted HR (95% (1) for total CVEs
(1 m/s increment)

Adjusted HR (95% (1) for all-cause
mortality (1 m/s increment)

397

Diabetes clinics
Simultaneous aortic
arch - abdominal aorta
Daoppler flow

10 years

n/a

179

age, sex, SBP

n/a

1.08 (1.03 - 1.14)

565
University hospital
Carotid-femoral PWV (Complior®)

6 years

88

72

Age, sex, BMI, DM duration, smoking,

physical inactivity, number of anti-hypertensive drugs,
24 h-SBP, micro- and macrovascular complications,
HbAlc, HDL- and LDL-cholesterol, statin and aspirin use,
MAP and heart rate during PWV measurement.
1.13(1.03-1.23)

1.06 (0.95-1.17)

627
Primary-care clinics
Carotid-femoral PWV (SphygmoCor®)

8 years

45

n/a

Age, sex, DM duration, office SBP,
heart rate, total cholesterol,
HbA1lc, eGFR, smoking.

1.14 (1.003-130)

n/a

IIANEAAHNIA ZEMINAPIA
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Ayyelakol Blodeiktec otnv KAWLKN mpaén
AcOevelc pe ZA

1. Distinguish subjects with and without outcomes

2. Predict future outcomes in prospective studies

3. Add predictive information beyond established risk markers

4. Correctly reclassify patients’ predicted risk to a sufficient

extent ??

. Its use must improve outcomes when evaluated in randomized

studies

. Cost-efficient
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Ayyelakol Blodeiktec kat kaBobriynon Beparneiac oe
aoBeveic pe 2A

Effect of | 2-month intervention with
low-dose atorvastatin on pulse wave
velocity in subjects with type 2 diabetes
and dyslipidaemia

11.6

—
-
Fa

°
_,E 108
E
:&':1!3.4
10,0
g
9.6
9.2 . m A
baseline 3 months & months 12 months
Atorvastatin sessae Diet
Grigoropoulou et al 2019 Diab Vasc Dis Res _
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Ayyelakol Blodeiktec kat kaBobdriynon Beparmeiac oe
aoBeveic ue 2A

TAUKaLULKOC EAEYXOC KAl ayyELaKoi SEIKTEC Characteristics Baseline
(n = 100) (1 = 100)
- n=64
3 PWV, m/s 12 +3 10.8 + 2 ***
= 5o $ + AL % 17 (—0.5-30) 11.5 (1-25) **
z Alzs, % 16 (—1-28) 11 (0.5-24) **
5 HR, bpm 73+ 11 74 + 10
o 1° s n=1s SBP, mmHg 138 + 17 134+ 16*
g DBE, mmHg 86 + 11 8411
S 10 n=21 ¢SBP, mmHg 139 + 20 134+ 16*
:.f, . FMD% 815 117 + 8**
£s . :F PBR, 5-25 pm 212+ 03 1.98 +0.2*
o : PBR, 5-9 um 119 £ 0.1 114 + 0.1
e - PBR, 10-19 um 226 + 0.3 208 +03*
7% - 8% PBR, 20-25 um 263+ 0.5 246 +04*
(<53 mmol/mol)  (54-64 mmol/mol) (>64 mmol/mal) LVEE % 65+ 10 6f £ 9
Final HbA1c GLS, % ~15.2+3 ~16.9 +3*
GLSR S, 1/s —078 + 0.2 —0.88 + 0.2**
GLSRE, 1/s 0.82 + 0.3 0.96 + 0.3 **
GILSR A, 1/s 0.72 + 0.3 075 + 0.2
PWV/GLS —0.84 + 0.3 —0.66 + 0.2 ***
pTw, deg 16 + 5 149+ 7%
pUtwVel, deg/s —95 + 45 109 £ 50 *
%dpTw-Utwyyo 28+9 37 +11%
':F'iadew—Uh\’pm: 46+ 19 59 +18%
LA volume (ml/m?) 40+ 3 33zx27
E/A 0.95 + 0.4 098 + 0.3
Ee’ 77 £ 18 7.8+ 24
&
Lambadiari et al. 2019 J Clin Med MDA, nijL N0 (00 ) A

PCs, nmol/mg protein 0.016 (0.008-0.021) 0.013 * (0.009-0.016)
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FMD (%)

7.0

6.0

4.0

4.0

3.0
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Ayyelakol Blodeiktec kat kaBobryynon Beparneiag o

aoBeveic pe 2A

— pe A 5 | Treatment-induced
changes in HOMA

—p-nus—l [ A

P QB |

420

2 34 248
218 4 2
Eazsing Faliow-Lip Bassiing Foliow-up
Group & Group B
Glimepiride Finglilazons
n=14 n=14 A

Treatment-induced
changes in FMD

Papathanassiou et al. 2009 Atherosclerosis
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Ayyelakol Blodeiktec kat kaBobryynon Beparneiag o

aoBeveic ue 2A
Vildagliptin Glibenclamide
Baseline 12 weeks Baseline 12 weeks

SBP 24-h  1239x125 119.1£1.7% 125.1x12.2 117.3£8.0%
DBP 24-h  73.9+94 71.4+8.3*% 76.7+7.6 70.9+7.0*%
PP 24-h 50.0+7.6 47.6+8.1% 48.7+9.2 46.4+7.6%
MBP 24-h  97.0+104 933+9.1% 98.8+09.1 92.1+6.5*
cPP 24-h 38.7+6.6 37.5+6.7 38.0+8.4 37.0+7.1

PWYV nvs 8.6+1.2 8§.5+1.2 8.5+1.3 8.1+1.2%
24-h
¢cSBP24-h 1143+11.0 1102+10.8 1164+122 109.01+7.5%

AIxT75 29.8+6.2 29.7+6.3 30.1+6.9 30.0+7.0
24-h

Cosenso-Martin et al. 2018 Acta Diabetologica _
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Ayyelakol Blodeiktec kat kaBobriynon Beparneiag oe
aoBeveic pe ZA

Linagliptin vs Placebo — RELEASE Study

® 10.0-

£

b 5.5'

= o

= g.u' ﬂﬂﬂﬂﬂﬂﬂﬂ ""1-.._“

E I

. E‘E-

Z

= 8.0

% 7.5

Treatment

= 00 Washout
I I
s ™ $ S

Weeks
De Boer et al. 2017 Diab Obes Metab _
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Ayyelakol Blodeiktec kat kaBobryynon Beparneiag oe
aoBeveic pe 2A

APWV AFMD%
Univariate Univariate
Unstandardized b 95% CI p value Unstandardized b 95% CI p value
Age —0.880 1.297-0172 0.018 ) Age . -0.417 -1.502-0.919 0.034
Duration of diabetes —2.269 —4.565-0.027 0.017
BMI -0.061 -0.179-0.055 0.070
% ; HbAlc -0.171 —-2.043-1.701 0.084
Smoking -1.438 -3.608-0.731 0.017 .
& Incretin-based agents 1.491 —1.953-4.253 0.014
AHbA1c 0.562 -0.133-0.992 0.004 Basal insuli ) 1092 03452 495 0.013
Incretin-based agents 2244 —-0.872-3.617 0.002 asa’ msufin ana‘ogs : : . :
Multivariate Multivariate
Age 0435 —0.423-0.038 0.021 ) Age . —0.399 —0.432-0.012 0.046
R ; Duration of diabetes —0.980 —2.135-0.532 0.029
Smoking =1.203 —2.443-0.085 0.036 -
Incretin-based agents 1159 0.913-2.384 0.034
AHbA1c 0.447 -0.064-1.088 0.025 Basal insuli ) 0.894 0.574_1.898 0.046
Incretin-based agents 1.237 -0.215-2.514 0.029 %3 WMSun ana ogs : 2 :

ESIHCDEE—IDWEI‘{IIS agents used for intensified antidiabetic treatment, % (1)

Metformin 5(5)

Sulfonylureas 1(1)
Incretin-based agents 78 (78)
DPP-4 inhibitors 38 (38)
GLP-1 receptor agonists 40 (40)
Basal insulin analogs 14 (14)

Rapid-acting insulin analogs 2(2)

Lambadiari et al. 2019 J Clin Med
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Ayyelakol Blodeiktec kat kaBodryynon Beparneiac os
aocBeveic pe 2A

Time, months Liraglutide (n = 30) Metformin (n = 30)
0 & P 0 6 P
PV s 11.8+25 103 4 33* 00159 11.2 4+ 3 11+3 0.715
Al % 18(— 110 31) 13 (—2to 31)* 0032 14 (— 9 to 24) 15 (— 8 to 24) 0.503
GLS, % — 15443 — 166 £27* 0043 —155+£29 — 157432 0.721
GL5R, 1/s 077102 089+ 02* 0038 079103 082103 0212
plw, deg 155+4 132 +6* 0029 162+5 150+6 03132
plltw velocity, deg/s — 9749 — 112 x52* 0033 —100£4 — 98443 057e
SedpTw—LUtwgn 3110 40 4 14*% 0021 418 3018 0.787
%dew—Ut‘-'u'm 43419 53+ 22 0018 45+19 5016 0.874
EfA 052402 098+ 03 {0555 0594+03 1.1 04 0675
FMD % B9L3 132+ 6* 0003 BBLS 118+6 0033
WLIA, NiVIL 09l 045-245) Ues (U45-208) (L L8 {055-1.548) Uas [L-1.58) [
PCs, nmol/mg protein 0.023 (0.011-0.026) 0.013 (0.008-0017) 004 0.015 {0.00&6—0.015) 0.013 (0.009-0.017) 0.08
NT-proBNP pg/mi 432 (154-2921) 282 (80-2302)* 003 490 (202-2670) 400 (98-2083) .08
Liraglutide Metformin

GLOBAL LONGITUDINAL STRAIN [GLS, %)
]

- o — Lambadiari et al. 2018 Cardiovasc Diabetol

M Baszeline M 6&-month
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Ayyelakol Blodeiktec kat kaBodryynon Beparneiac oe
aoBeveic pe 2A

Acute Dapagliflozin administration

<0.05 <0.05
a : L ; b p

p<0.05 p<0.05

8 Q
c £
el =
= 59 T ]
S o
D 5 g
)
% . 5 1
o 44 =
g 8 9
3 3 g 8 A
(N
2 | 71 .
S 6 - -
14
== 5
u T S— T 4 T T
Hydrochlorothiazide Dapagliflozin Hydrochlorothiazide Dapagliflozin
Time*treatmentinteraction p=0.02 Time*treatmentinteraction p=0.03

Solini et al. 2017 Cardiovasc Diabetol
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Ayyelakol Blodeiktec kat kaBobryynon Beparneiag o€
aoBevelc pe ZA

Acute Dapagliflozin administration — DEFENCE Study
Entire population HbA1c >7% subgroup

a 4 b 4 4 Ik
2 T 2 -
g 0 —— g 0
2 z I
<] <]
2 - - 7
-4 -4
& & & &
N 58 S 3
5 N K
S & o &
ofS-Q fo-Q

Shigiyama et al. 2017 Cardiovasc Diabetol
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Ayyelakol Blodeiktec kat kaBodryynon Beparneiac os
aocBeveic pe 2A

Acute Empagliflozin administration

Empagliflozin group

Incretin group

Baseline | month

3months

p Baseline | month 3months p
Number 20 20 20 - 15 I5 |5 -
BAID T (mm) 358069 3.50*057 3.51%x0.52 NS 351055 355x0.51 366*059 NS
SPV (cm/s) 108 =20 107 £21 109 =26 NS 108 =21 109 =26 119 +22 NS
EDV (cm/s) 25*6 25*6 24+ 4 NS 24*6 275 24+8 NS
MV{rm!c} 4] +8 4| +4 39+4 NS 38+7 4] =2 40+ 10 NS
FMD | min (% dilation) 48+45 7.7 53" 85*56 0.03 5.1 45 45+38 47+47 NS

Irace et al. 2019 Diab Vasc Dis Res
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Ayyelakol Blodeiktec otnv KAWLKN mpaén
AcOevelc pe ZA

1.
2.
3.
4.
5,
6.

Distinguish subjects with and without outcomes

Predict future outcomes in prospective studies

Add predictive information beyond established risk markers

Correctly reclassify patients’ predicted risk to a sufficient extent

Its use must improve outcomes when evaluated in randomized studies

Cost-efficient

* AEN YNAPXOYN AKOMH ENMAPKH AEAOMENA

* (MAPMAKA MNOY BEATIONOYN THN KAPAIAITEIAKH MPOINQzH
BEATIONOYN THN AOPTIKH ZKAHPIA KAl ENAOOHAIAKH
NEITOYPTIA — ABI???

* TYXAIOMNOIHMENEZ MEAETEZ

* ATNEYOEIAZ 2YTKPIZH NEOTEPQN ®APMAKQN — SGLT2 vs GLP-1
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