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Fig. 2. The “J-shape” association between high-density lipoprotein cholesterol (HDL-C)

and all-cause mortality. (Taken from Lippi et al. 2022),

NPOTKANPWAN

Qg aBnpogkAfpwan XapakTnPideTal n evamobean TTAUKAG TTou
aTroTeAEiTaI KUPIWG OTTO AITTOG GTNV ETTIPAVEIA TOU APTNPIAKOU
TOIXWHATOG KOl 0dNYEi O€ GTEVWAN 1) ATTOPPAEN TwV ayyEeiwy, pe
QaTmOTEAETUA TN PEIWON TNG TTAPOXNG OUYOVOU KOl BPETITIKWY
GUOTATIKWY aTNV KapdId

Normal Mild Severe
artery atherosclerosis atherosclerosis

2Uvoyn poAou XoAnatepoAng

» ATToTeAET BOMIKO CUOTATIKO OAWYV TWV KUTTAPWY
(KuTTOpPIKA pEPBPAVN)

» XpnoiyoTrolgital yia T 6UvOean opuovwY
(TeoTOOTEPOVN, OIOTPOYOVA, KOPTICOAN)

» XpnaiyoTrolgital yia Tn aUvBeon Tng Bitapivng D
» ATroTeAei cUOTATIKO TWV XOAIKWYV AAdTWV (TTEWN

AITTIdiwv)

‘Ooo TiepioodTepa Ta owparidia LDL téoo peyalutepn n Sigioduon evidg Twv
TOIXWHATWV

Aidppnén ToIXWHATOG
ayyeiwv

®Aeypovr), avoaloAoyIKr
amokpion


http://www.nathanyoungsblog.com/wp-content/uploads/2013/03/LDL.png
http://www.nathanyoungsblog.com/wp-content/uploads/2013/03/LDL.png
http://www.nathanyoungsblog.com/wp-content/uploads/2013/03/LDL.png

NeoTEPOI KOPDIAYYEIAKOI TTAPAYOVTEG KIVOUVOU

YTepTpoia TG aploTEPAS Koliag

Augnpéva emiTeda oJoKUTTEIVNG

Augnpéva emieda Mmrotrpwreivng (a) [Lp(a)]

Oe1Bwriko stress

YTEPTINKTIKOTNTA KAl PEIWPEV DpaoTnEIGTATA TOU IVWOOAUTIKAU unxavioud
AgikTeG TNG QAgypovig, (T1.X. C- avmidpwaa TTpwrEivn)

NOIHWBEIS TTAPAYOVTES

TAG & CVD

ZXETIKOG Kivduvog! yia CVD

EZTAAIO NHEZTEIAZ yia k&8s 1mmol/l TAG

1.37 (95%Cl: 1.13-1.66) iy
Hokanson & Austin (1996) J Cardiovasc Risk 9

imrpooappoy yia nAiKia, Afl, kammviopa, oAikrj kai HDL-chol, BM

METATEYMATIKO ZXETIKOG Kivduvog? yia CVD
ZTAAIO amd 1.18 ota 1.93mmol/l TAG

2-4 wpeg peTa TO
TeAeuraio yeupa

4.48 (95%CI: 1.98-1 n=3000

Yyuvaikeg
I etal. (2007) JAMA 298:309-316

2mpocappoyr yia nAikia, AT, K&TVIo|ia, Xprion OpHOVIKGV OK., ONIKf Kai HDL-chol, £A, BMI, CRP

Table 1 » Cholesterol Classifications (mg/dL)
Total (TC) LDL-C  HDL-C TC/HDL-C
Optimal <100
Near optimal 100-129
Desirable —
Borderline 200-239  130-159

High risk 5240  160-189

Plsma LDL-C can be measured directly u
ques or preparative ultracentrfugation, but n clinal medicine it is
most often calaulated usig the Friedevald fermut:

VeryhighRisk ~ ———  >190
Source: Third Report of the National Cholesterol Education Program.

DL = TC ~ HOLC — (TG/22) in mmal/L
or
10LC = T€ - HOL-C — (TGIS) in mgfdL

Kivduvog Zte@aviaiag Nooou avdaAoya pe Ta

emieda TPIOKUAOYAUKEPOAWV:
H peAétn «Framingham Heart Study»
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Castelli WP. Epidemiology o triglycerides: a view from Framingham American Journal of Cardiology. 1992;70:3H-9H.

Kartnyopieg AITToTTpwreivv

Mukvérnta

Katnyopia (g/mL)

PdAog MNepiexmkSTNTA

MeTagopd TpIyAUKEPISiWY aTrd Kupiwg
TO €VTEPO. TPIYAUKEpIBIa.
MeTtagopd TpIyAUKePIBiwY aTTd
TO ATTAP.
Mpddpopog Tng LDL. Evdidpeao po@iA.
MeTagopd xoAnaTePOANG aTOUg Kupiwg
10TOUG. XOANOTEPOAN.
AvTioTpO®N HETAPOPG YynAn o€
XOANGTEPOANG. TIPWTEIVEG.

Xulopikpa <0,95

VLDL 0,95-1,006 TpiyAukepidia.
IDL 1,006-1,019

LDL 1,019-1,063

HDL 1,063-1,210

AugAhimdaipieg

MpwTtotradeig SUTAITIdAIYIES (YEVETIKA QiTIO)
Augnan tng LDL-xoAnaTtepoAng
‘Hmia Q peTpia uttepTPIYAUKEPIDAIPia
>oBapn uttepTpIYAUKEPISAIMia
Meiwan Tng HDL-x0A 5

AeutepotTadeig SuaAimdaipieg (TrepIBAAAOVTIKA aiTia)




Table |1 Genetic disorders of ipoprotein metabolism

Disorder Prevalence
HefH 1in 10-250

1in 160 000320 000
PCSKY

FCH 1in 00200 USFI+modiyg gnes {LDL-CVLOLC [4poB
Familia dyshetalipoprotsinasmia 1in 5000 3 111DL and chylomicron esmrants (BVLDL)

T TR 7 T Moia gival n emidpaon Tng dokNonNg oTo
Fm— METABOAIOHS TwV TAG?

Tangier dsease (anaphalipoprotenasmia)
Familial LCAT deficiency

erckeniz HofH =
pprotein dolssterot

Axopa Kal yio ouvedpia AOKNONG HEIWVEL TA

e e r AR Emdpdosig rpotrévnong & detraining

TpiakuAoyAukepOAeg oTo TTAGopa (mM) IA'S

mpomévnon
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0 Npiv 15 Wwpeg 60 wpeg 9 nuépeg
Mpiv 15 wpeg
Xpo6vog peTd TNV TeAguTaia TTPOTTOVNON
Xpovog pETa TNV doknon

Herd et al., 1998
Hardman et al (1998) J Appl Physiol 84:1895

MNéoo cival To EAGXIOTO EVEPYEIOKO £ Aoknon ka1 TAG
AoKNoN TTOU £XEI AT

NapépBaon EBghovréig Evepy. p
‘EMAsip. ; . . . . .
(keal) v' H doknon mpdyuaTi JEIWVEL TA ETTITTESA TPIAKUAOYAUKEPOAWV

T p— T KOl OTO JETATTOPPOPNTIKO KAl OTO HETAYEUPOATIKG OTASI0
/ ] +6Q 5pacTripiol v H emidpaon Tng doknong

1

’ — gival ogeia (EPPavifeTal HETA ATTO MIA KAl HOVO CUVESpPIa
. doknong)
10¢r TraUoapKol, - — Siapkei Aiyo (1-2 pépeg)
IvoouAiv/oTaon, ) .
uTrepTPIYNKO! — Bev gival aTTOTEAECHA TTPOTTOVNONG
= v16% — e8apTdTal A6 TNV EVEPYEIOKA SaTrdvn

— N AOKNON TTPETTEl VO OUVOBEUETAI ATTO EVEPYEIOKO EAAEIMUA
— &V PEpEI EiVal ATTOTEAEOUO TOU EVEPYEIAKOU EAAEIPpOTOG

*P<0.05 vs avémauon
Maraki & Sidossis (2010) Curr Opin Clin Nutr Metab Care, Nov;13(6):608-17
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O’ Donovan et al. J Appl Physiol, 2005
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* p<001
+p<005
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HDL particles (mg/dl

Ouada XapnAi ogomra/  xapnAi mooétral - uwnAr TogdmTal
£NEyYOU [ETpIa EvTaon UynAn eviaon UYNAn éviaon
Opada XapnAA oo oM T XapnAf ooomra/ - uynAn oooTnTa/
~ ehéyxou pétpia éviaon uynAn évraon uynAn éviaon
Kraus et al. N Engl J Med, 2002

Spors Medicine (2021) 51:243-253
ttps/fdol.org/ 10, 1007/540279-020-01 364y

SYSTEMATIC REVIEW

Which Physical Exercise Interventions Increase HDL-Cholesterol
Levels? A Systematic Review of Meta-analyses of Randomized
Controlled Trials

s

. . Antonio Palazén-Bru' O - David " Vicente
041 looSUvapo doknong
(niMa/eBSopada)

Evepyeiaxi Karavéhwon 51200 23 MA
Beppibec/cBoudsa Key Points THDL: 0.27 to 5.41

., X mg/dl
iohkmxohg?twohrg. LDL &4%-8%) Meta-analyses have shown that exercise can increase 9

TpiyAukepidiwv (5-38' mg/dI) .
4 HDL (2-8 mg/dl) HDL-C levels.

IS
LDL size (nm)

HDL size (nm)

n
=

Kod: t al. Arch Ints Med, 2007 . . N .
Durstine et al. Sports Med, 2001 Systematic reviews should have a low risk of bias for

conclusions to be applicable to clinical practice.

particles

A systematic review was performed evaluating these
meta-analyses, finding that only one work meets the
16 (nikia/ePSopdsa) Slentz et al. Exerc Sport Sci Rev, 2007 accepted standards for this purpose (yoga).

LDL
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Etapkei To TrEpTATNUQ;

Table 2
Pre-intervengon mean (SD) an

mean treatment effect by outcoe.

Pooled analysss Heterogeneity  Egger's test

Outcome No.of  No.of Mean (SD; Weighted mean  (35% (1 e 3
studies  participants T

VO3 (mUkg/min) 18 894 (24810 3560)

) B 1201 035

16 816
3 806
0 758
15 75
" s6d.

‘Waist arcumference (cm) 11 574

Waist-to-hip ratio “ 6

Body weight (kg 2

Body fat (%) "

02 = maximal oxygen con:

v pticn, BV = body mass index
Databuses were searched f

5 publshed between Jan 1971 and June 2012,

Murtagh et al. Preventive Medicine 72 (2015) 34-4.
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ExerciseGroup N EE Alarge LDL-P ASmall LDL-P ALDL-P Size
OREW AW 126 XKW | -
® mw
o wow
 ~1iw
715 1300w
» 10w
STRAIOE 18 AMOD 54 14KKW
apot 106 “1800W
STRAIOE 1 MODHRT 44 >14KKW
STRRIOC 18 ANGH 57 20KW | P=1.0x10° -
METARALYSSS (1060:17, 010

Alarge HDL-P

ExerciseGroup N EE
DREWAKKW 126 4KKW
OREWBKKW 85 SKKW
DREW1ZKKW 87 12KKW
Gers 79 ~11KKW
HERITAGE 715 ~1300W
STRRIDEIMILO 37 14KKW
STRRIDE 181 MOD 94 18KKW
ApoE 106 ~15KKW
STRRIDE 1l MODART 44 >14KKW
STRRIDE | 1L HIGH 57 23KKW | o000 P=0.03
METAANALYSIS [ Pd 4x10%) (#0063, P=0.71)

Sarzynski et al Atherosclerosis. 2015 Dec;243(2):364-72.

Mpotrévnon kai Armidia

KKW, kcal per kg of
body weight per week

ExerciseGroup N EE

DREWAKKW 126 4KKW
DREW SKKW 55 sKw
OREW12KKW 87 12KKW
Gens. 79 ~11KxwW
HERITAGE 715 ~13KKW
STRRIDEIMILD 37 14KKW
STRRIDE | & 1IMOD 94 14KKW
ApoE 106 ~15KKW
STRRIDE Il MODRT 44 >18KKW
STRRIDE | & I HIGH 57 23KKW

META-ANALYSIS

60-5040-30-20-10 0 10 20 30 40 50 60
me/t

ExercisoGroup N EE
DREWAKKW 126 4KKW

DREWSKKW 85 BKKW
OREW12KKW 87 12KKW
Gens. 79 ~1xw
HERITAGE 715 ~13KKW
ApoE

ALDL-C
——

Sarzynski et al Atherosclerosis. 2015 Dec;243(2):364-72.

Key points

* H doknan/mrpotrov
— gival KaAUTEPN aTTo TNV adpaveia
— €mdPa BeTIKG 0TO PETABOAIOUO Kai T AEIToUpyIKOTNTA Twv AImSiwv
— 600 TEPITTOTEPN PAAAOV TOTO PeyaAUTEPN ETTIOPAON
O1 evaAAOKTIKEG HOPPEG ATKNONG KAl N SIAKOTIT) TOU
«KaBI1g10U» PTTOpPEi Va gival TTiaNg WQEAIUES TTAPEURATEIS

Ta mepigadTepa (aAAG Ox1 6Aa) 0QEAN TNG AOKNONG
TTAPOUaIAgovTal OTav TTOPATNPEITAI TAUTOXPOVA Kal
evepyelako EAAeIupa/aTTwAEIa Bapoug

Mpétrel va agkoUpaaTe auxva (ava 2-3 PEPEG....)




, . 6 . Table 8  Impact of specific lfestyle changes on lipid levels
fIPIES YPAUUES SaxEipiong Twv -
M Lifestyle interventions to reduce TC and LDL-C levels
SuoAimdaipiwv Lanias -
Reduce deary saurated s [ |
ncresse dieery fbre
U funcoonal s riched with htastercis
Use red yuast rice nutraceuticals 4+
o |
2019 ESC/EAS Guidelines for the 2013 AHA/ACC Guideline on — ’h“:'”’j”’;""‘;" 2 :
ncrease bl physcal ctiety
Management of Lifestyle Management to Reduce .
Dyslipidaemias Cardiovascular Risk Rodion it by weht A
FRaduce alcohol ke
|
[ |

A Report of the American College of Increase habivaal physical actiity

gepmbnicibaviye o et Cardiology/American Heart Association

UYLEWGY SLatTnTIKGY e
Vs gl Task Force on Practice Guidelines
mhoy@v yia tov éeyxo Tou Reduce b of mono- and dsaccharides

KapSLayyetako ks uvou Replace saturated fats with mono- or polyursaturated its + B
Lifestyle interventions to increase HDL-C lovels.

Fduce tots ameant of detary carbobydrates

Use supplements of -3 polymsaturated fats

Avoid deney s s A

ncrease habinal hysical activty A

Raduce excess ve body weight ++ |

Reduce detary carbohydrates nd replace hem weh insaurted bt A
Modestconsumption in hose wha tabe alcohl may be contisd B

Quitsmoking 0

(144 =108 4 = §-108,+ = <5 and v of rcarcereker o s ofsch ey ol caonc plsa v o4 i

Ipsgroten chueserok DL » kw-densty ipoproteh holeserot TC = ol cholesed TG = righcende

MSTGBO)\IKé UUVGpO o (MZ) gztt?:ef:tr clinical diagnosis of the metabolic sy

Measure
Elevated waist circumference

specific definitions
Elevated triglycerides (drug treatment for >150 mg/dL
elevated triglycerides is an alternate indicator)

Reduced HDL cholesterol (drug treatment for <40 mg/dL for males and <50
reduced HDL cholesterol is an alternate mg/dL for females

indicator)

Elevated blood pressure (drug treatment for Systolic >130 mm Hg and/or
elevated blood pressure is an alternate diastolic >85 mm Hg
indicator)

Elevated fasting glucose (drug treatment for >100 mg/dL

elevated glucose is an alternate indicator)

3 out of 5 would qualify a person for the metabolic syndrome

LRI IR SRR SIS Alberti KG et al. Circulation2009; 120:1640-1645.

Prevalence of MetS in the general Metabolic Syndrome: Mechanism
population e e =

Count Prevalence of

USA — 30%"3
4
A%5
8045
7
K

™ Adposity snd adipasopety

lusa  Jaosows |
Japan 11.0% e s i o e
- and other adipose tissue dysfuncicn ~
0, - / 1 N
lance 200 . oy O\ o
Germany 19.8% R s | «lorsessd cowimrs sby | Lo DL aiedantlonis

Italy 14.4% e | |
19.5%° = :
Greece 18-20%°10 E ey ‘\A - e
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Atheroscleccte plague




Kevipir/ Kouhaxi
nayvoapkia

Avgnpivy appuk micon

YnepipiyAoxepibanuia kat
yapnif HDL

Yy ovysivipwon
YAvKOCNG vioteiag

Hpopheypovabng ij
npolipoy i KavdoTaon
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Yy Biatpogixo npotenn

Meican Beppidov edy anateitar andhed fapovs
Mt npoahaiing Kopeopivay & Tpave MIdapin
ofiov ka yoAnatepeAng

ToMd ppobrer, Aayavisd xar akug dheong
Bnnpada

= Meiaon Tav enefepyaopivay niatavBpdray

Araira DASH
Mricon varpion
Xapnhi] npoohnyn aAKoo

Meiwon Beppidiy eav anaueitar andewa fapovg,
Meooyewakon Tonon Siaiwa
Mewapévn npéaknym xopsapévay & tpave Mapav
oftov ka yoAnoTepeAng
ToMd ppobrer, Aayavisd, aug dheong Snprpraxd
xar iveg
Mitpia mpookmym Miovg kopios arkopeaTon (15,
Movoaxdpeota)
Mérpia saravihoon yapion
Xaypnhe) éox pérpra npaaknym aksodh

Meiwon Beppidav edv anaueitar andiew fapovg
Mewpéve npéohnym encfepyaopivav
datavipdxov

Métpia npookiyn vbatavBpaxkoy, aufgpiva
ohuclg dheong

Meiwon Beppibeay sav anaueitar anolana papovg
Meiwon npookyng Kopeopivay & Tpavg Atapdv
b kat xoAnotepoAng

A) Moderate-to-vigorous physical activity (MVPA)

CadenasSanchez et al, 2017*

De Winter etal, 2018 - Adolescents”

De Winter etal, 2018 - Older aduts"

Do Winter otal, 2018 - Young adults"
Ingle et al 2017

Princo ot al. 2014

MeTaBoAikd

ALaTnTKEG
OUCTAOELG

& CUVILOTWOEG
Touv M2z

h St diffin means and 95% CI

std di Upy

per
inmeans limit

0478
0278
0048
0114
0202
0081
0118
0211 0655

0294 0514

0843 5 1471

0267 0444 &

0.00

0954
0947
0416
0517
0600
0348
0722

A) Cardiorespiratory fitness (CRF)

Studyname

Aparicio et al, 2014*

Brochu etal, 2001
Cadanas-Sanchezetal, 2017
Canalhoetal, 2018

Messier et al. 2010
Ortega etal. 2013
Poelkens et al 2014
Senechal etal 2013*
Wikund et al. 2014
Yuetal 2013

‘Stafistics for each

400 200 000

More CRF
in MUO

200 4.00

More MVPA

200

in MHO

UYING - TTaxUOoOPKOG GaIvOTUTIOG

Ortega et. al., 2018

Ortega et. al., 2018

< 4| Preserved insulin sensitivity
4

Normotension

Normal
lipid profile

Lower inflammatory
activity

Normal liver function ‘ Altered liver function

4 Younger
Lower visceral/ectopic
1‘ fat accumulation

“
Phisically active

B) Sedentary behavior (SB)
Study reme Statistics for each study.
S Lower Upper
inmeans mit imt p-Value
0565 0956 0174 0005
0472 0885 0259 0000
0030 0269 0209 0806
0139 0344 0086 0183
0231 0129 0578

718 1718 1000

1337 1189 0809

0652 0014 0080

0444 -0006 0044

0449 0037 0087

0253 0571 0450

0317 -0081 0001

Cadenas-Sanchezetal. 2017*
De Roij etal. 2018

De Winter etal, 2018-Adclescents
De Winter etal, 2018-Young acuts
De Winter etal, 2018-Clder acults
Kerhonen et 8l, 2015
Korhanen et . 2015

Prince etal, 2014

Prince etal. 2014

| Insulin resistance |

Hypertension
Dyslipidemia v

Ve
Chronic low-grade
inflammation

Older

Higher wsceral/ectoplc
fat accumulation

lacobini et. al., 2019

Std diff inmeans and 95%Q

200 400
More SB in
MHO

MeTaBoAIKG UyInG - TTaXUOAPKOG PaIVOTUTTOG

Ortega et. al., 2018
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“The doctor told my husband to double
his daily exercise, so now he changes

channels with both hands!”
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