T’Jf " “aidrm e

Platelet Volume 7

Cardiovascular Disease

UASUNS AuaUENS
oo THUNAN WEED




Ba

e Coronary artery disease Is the most
common cause of death worldwide

e ItIs the top three most common cause

of death in our country

 Huge burden of health care cost each
year




Rlsk factors of

Age

Sex H;
Family history P
Smoking

Dyslipidaemia
Hypertension

Diabetes

Obesity

Stress :

Lack of exercise L '
Inflammation g
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Despite no risk factors ....

 Many people still develop
cardiovascular events

* Need of new prognostic markers for
better risk stratification




Pathophysiology Atherosclerosis

Complicated
Foam Fatty Intermediate Fibrous Lesion/
Cells Streak Lesion Atheroma Plaque Rupture
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Endothelial Dysfunction

Adapted from Pepine CJ. Am J Cardiol. 1998;82(suppl 104).







Platelets

 Thrombocytes
e 2-3 mMicrons
 Help in homeostasis




Platelets

 Play an important role in
pathophysiology of acute cardiovascular
event

 May be associated with development
and progression of atherosclerosis




REVIEW ARTICLE

MECHANISMS OF DISEASE

The Hemostatic System as a Modulator
of Atherosclerosis

Julian llcheff Borissoff, M.D., Henri M.H. Spronk, Ph.D.,
and Hugo ten Cate, M.D., Ph.D.




Homeostasis Imbalance
Resting platelets Platelet activation

Impaired endothelium

Atherosclerotic plaque development

Adhesion to endothelial
cells and monocytes

Leukocyte recruitment

ADAMI1S, CCL2 and 3, P-selectin
Poselectin / S

———» Differentiation to foam cells

Dlataleot Fartar A
Platelet factor 4

Thrombosis \ Plaque destabilization

Tissue factor Vatrix metalloproteinases




Platelets

* Platelets and coagulation system are

iImportant determinants of
atherogenesis and atherothrombosis

from experimental data

_ack of clinical evidence of a role for the
nemostatic system in atherosclerosis

orogression




Platelets

 Inflammation Is closely linked to
coagulation

e Bidirectional cross-talk between the two

system has been established In
dLIIEIUbLIEIUbIb




Platelets

e Platelets create interface betweeen
hemostsis, Innate Immunity,
Inflammation, atherosclerosis




Platelets

e Platelet function test

— Assoclated with risk of future
cardiovascular event in CAD

 Expensive, complicated, not widely
available




The novel markers for CVD




Platelet volul

 The young platelets are larger and have
higher homeostatic property.

It might be useful as a predictor of
future cardiovascular disease/events










Mean platelet volume

 Parameter of platelet size
e Correlate with platelet function

e Simple, cheap, widely available
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Review of liter

Results by year

Download CSV




Systematic review
and meta-analysis







“platelet volume” 1,402 “platelet volume” 2,976
“Cardiovascular Diseases”[Mesh] 1,764,187

“cardiovascular disease” 1,830,086 “cardiovascular disease” 497,520
cardiovascular disease 1,830,086 cardiovascular disease* 1,131,751
“Myocardial Infarction”[Mesh] 138,981

“myocardial infarction” 179,269 “myocardial infarction” 456,982
“Coronary Restenosis”[Mesh] 5,807

restenos* 18,900 restenos* 55,618
re-stenos* 475 re-stenos* 960
“Death”[Mesh] 109,208

death 541,539 death 1,636,919
mortality 777,169 mortality 1,579,506
“Heart Failure”[Mesh] 79,883 “heart failure” 342,228
“Ventricular Function, Left’[Mesh] 24,752 “left ventricular function” 65,638
“ejection fraction” 38,461 “ejection fraction” 83,616
“caronary flow” 8,260 “coronary flow” 21,749
“coronary blood flow” 6,098 “coronary blood flow” 18,090
((((((#29) OR #28) OR #27) OR #26) 454 ("platelet volume™) AND ((("cardiovascular 638

OR #25) OR #24) OR #23) OR #22) OR #21)
OR #20) OR #18) OR #15) OR #12) OR #9)
OR #7) OR #4) AND #2

disease") OR (cardiovascular disease*) OR
("myocardial infarction") OR (restenos*) OR (re-
stenos*) OR (death)) OR ((mortality) OR ("heart
failure™) OR ("left ventricular function") OR
("ejection fraction") OR ("coronary flow") OR

("coronary blood flow")))

Number as searched on 12 March 2013




454 studies indentified
from Medline

638 studies identified from

Scorpus

343 studies deleted because of

duplication

749 studied were reviewed by titles and
abstracts

4

A4

669 studied excluded because of

- 51
- 34
-39
- 25
- 19
- 14
- 11

Non-CVD
Non-Human

No outcome of interest
Reviews

Letters or cases report
Non-English

No full text available

91 studies were reviewed by full texts

52 studies excluded because of
- 26: Prognostic studies

39 studies eligible for review

- 15: No control group
- 11: Not enough data for pooling

Meta-
analysis




39 Eligible studies for
reviews

|

31 Studies comparing
mean difference in MPV
between CAD and control

L i

|

6 Studies reporting
mean difference in MPV
between Slow vs.
normal coronary flow

8 Studies reporting OR of
CAD in High vs. low MPV



CAD vs. control (31 studies)

Pooled mean diff MPV= 0.77 (0.61,0.93)

Author (Year)

Cameron (1983)
Trowbridge (1984)
Glud (1986)

Erne (1988)
Hendra (1988)
Mcgill (1994)
Halbmayer (1995)
Pizzulli (1998)
Senaran (2001)
Kilichli-Camur (2005)
Khandekar (2006)
lhara (2006)
Boos (2008)
Ranjith (2009)
Varol (2009)

Sen (2009)

Lippi (2009)
Senen (2010)
Tavil (2010)
Pawlus (2010)
Jurcut (2010)
Ulusoy (2011)
Chu (2011)
Cemin (2011)
Assiri (2012)
Kunicki (2012)
Khode (2012)
Lopez-Cuenca (2012)
Ozkan (2012)
Mizaie (2012)
Ozlu (2013)

Overall (I-squared = 90.1%, p = 0.000)

NOTE: Weights are from random effects analysis

WMD (95% Cl)

0.75 (0.54, 0.96)
0.80 (0.48, 1.12)
0.19 (-1.57, 1.95)
0.40 (0.05, 0.75)
0.70 (0.44, 0.96)
0.52 (0.21, 0.83)
0.10 (-0.08, 0.28)
1.10 (0.90, 1.30)
1.35 (1.00, 1.70)
0.64 (0.40, 0.88)
0.70 (0.34, 1.06)
-0.01 (-2.36, 2.34)
1.00 (0.61, 1.39)
1.38 (1.20, 1.56)
1.00 (0.55, 1.45)
2.13 (1.70, 2.56)
0.60 (-1.63, 2.83)
0.05 (-0.17, 0.27)
1.41 (1.12, 1.70)
1.24 (0.97, 1.51)
0.55 (0.47, 0.63)
0.20 (-0.05, 0.45)
1.00 (0.77, 1.23)
0.20 (-2.00, 2.40)
0.73 (0.50, 0.96)
0.35 (-0.04, 0.74)
0.31 (0.05, 0.57)
1.80 (0.77, 2.83)
0.65 (0.50, 0.80)
0.35 (-0.04, 0.74)
0.71 (0.38, 1.04)
0.77 (0.61, 0.93)

% Weight

3.96
3.61
0.66
3.52
3.82
3.63
4.02
3.97
3.50
3.88
3.47
0.40
3.36
4.03
3.13
3.20
0.44
3.94
3.70
3.79
4.20
3.82
3.90
0.45
3.90
3.36
3.81
1.50
4.10
3.37
3.58
100.00

I

-2.83




Subgroup analysis

Number Number of Number of Mean 95% ClI
of study case control difference in

(0.11, 0.81)

(0.33, 1.03)

| CSA+CS | (0.35,0.82)

MI

NSTEMI . (-0.014,1.671)
(0.57, 1.27)
(0.71, 1.12)

CAD 0.61,0.93

Slow flow 0.564,1.431




coronary flow

Slow coronary flow vs. norm

Pooled mean diff MPV= 1.0 (0.56,1.43)

Author (Year) WMD (95% ClI) %Weight

Celik (2010) 1.00 (0.74, 1.26)
Elsherin (2012) 0.73 (0.47, 0.99)
Isik (2012) 0.50 (0.21, 0.79)

Nurkalem (2008) 1.35 (0.31, 2.39)

Sen (2009) 2.20 (1.74, 2.66)

Varol (2010) 0.50 (0.16, 0.84)

Overall (I-squared = 89.2%, p = 0.000) 1.00 (0.56, 1.43)

NOTE: Weights are from random effects analysis

I
-2.66




Pooled OR

A. Pooled odds ratio according to types of case

Author (Year) OR (95% CI) % Weight

Pooled OR (ACS) = 3.78 (1.74,8.22)

Kilichli-Camur (2005) I o 5.47 (2.27, 13.20) 10.37

CHU H (2011) | ——e— 10.60 (5.53, 20.31)12.65

Klovaite (2011) - | 1.67 (1.47, 1.89) 16.97
|

Cemin (2011) - 2.69 (1.78, 4.07) 15.02

Subtotal (I-squared = 92.4%, p = 0.000) O 3.78 (1.74,8.22) 55.01
|

Pooled OR (CSA) = 1.07 (0.85,1.34)

Muscari (2008) L 2.10 (0.69,
De Luca (2009) 1.00 (0.78,
Chang (2010) } 1.65 (0.69,
Khode (2012) 1.01 (0.40,
Subtotal (I-squared = 0.0%, p = 0.451) 1.07 (0.85,

Overall (I-squared = 88.5%, p = 0.000) <> 2.28 (1.46,
| Pooled OR (overall) = 2.28 (1.46,3.58)

.0492 1 20.3
Pooled odds ratio




MPV and CVD:
Filling the gap (of knowledge)
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EGAT 1; n = 3459
EGAT 3; n = 2584

Cambbdia

EGAT 2; n= 2999

Figure 1 Map showing study sites and number of participants in EGAT cohorts




Dead 536

j21s
| J

Dead 121

EGiT 3
_( 2014 ‘_’
n= 2584

Figure 2 Overview of EGAT cohorts. Each box represents a survey of an EGAT cohort between 1985 and 2009, plus
the current projections. Deaths are up to the last resurvey for EGAT 1 and EGAT 2. n is the number of people who
were surveyed at each time




Strength: good prospective cohort

Decent number of subjects

Detailed and thorough measurement of
co-morbidities and other biomarkers

High rate of follow up
_ong duration of follow up

Prospective and pre-specified outcomes
NEESIEINER]S




 Composite endpoints of death, Ml,
stroke, heart failure, PCIl, CABG,
hospitalization from CVD




 Each component of primary endpoint

— Total mortality
— CV death

— Ml

— Stroke

— CHF

— Revascularization




Lo Lo

Statistical Analysis

 Time to event analysis




Outcome ascertainment

EGAT network connection
National Statistical Office
Ministry of Interior

Telephone interview and review of all
medical records for patients with
hospital admission




Thank you




