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Abstract

Dyslipidemia is a well-known traditional risk factor for cardiovascular disease that leads to an increase in morbidity
and mortality among the general population and patients with kidney diseases. High prevalence of dyslipidemia
is observed in patients with chronic kidney disease (CKD) and the degree of abnormality is highly related to the
severity of CKD. In addition to diabetes, obesity and smoking, other factors that may influence dyslipidemia in
CKD include uremic toxins, oxidative stress, endothelial dysfunction and renal replacement therapy. In addition
to heightening the risk of cardiovascular disease, dyslipidemia may also increase the rate of progression of CKD.
The levels of low-density lipoprotein (LDL) and other types of lipids including lipoprotein (a) and oxidized LDL
are highly associated with cardiovascular disease. The mainstay for management of dyslipidemia in CKD includes

modification of risk factors and the use of lipid lowering agents especially statins.
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2) Insndwelsd (triglyceride) FsUsznaudendweseauas
nsalviudaszdnuiu 3 luana 3) Aelaalnasea (cholesterol)
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¥1iava4 Lipoprotein | AURUIUY (g/ml) lusiunan TWshudaudsznaunan
Chylomicrons 0.95 Triglyceride Apolipoprotein B-48
Very Low Density Lipoprotein (VLDL) 0.95-1.006 Triglyceride Apolipoprotein B-100
Intermediate density lipoprotein (IDL) 1.006-1.019 Cholesterol, Triglyceride | Apolipoprotein B-100
Low density lipoprotein (LDL) 1.019-1.063 Cholesterol Apolipoprotein B-100
High density lipoprotein (HDL) > 1.063 Cholesterol, Phospholipid | Apolipoprotein A-1

g/ml = grams/milliliter

JuUseriususIaune: Uyyvr adsenanl
dlua: satirapoj@yahoo.com

0929

All material is licensed under terms of
the Creative Commons Attribution 4.0
International (CC-BY-NC-ND 4.0)

license unless otherwise stated.

J Nephrol Soc Thail 2023; 29(2): 79-94

https://he01.tci-thaijo.org/index.php/JNST/index



Review Article JNST

wunveatuvedlalulusiuuannsaudsld 3 vuaums
Fauandluguil 1 16un

1. avunsiwueaguvsslalulusiuainuaninenie
(exogenous pathway)

lufuiigadulsianensazgnandeduguvedlalalunseu
(chylomicron) andlddngnssuaiden demnazgnioulssl
lipoprotein lipase (LPL) wWasuwlaadunsalotudase dee
gnaedudngsty wadndande waswadlusiu mudiusinag
Y9999 dufiwmieazideni chylomicron remnants 359z
gnandudngiuiiotluaadudiulsznavueaind uax
RIRRIERERRIRIN

2. urunsuunvedduvedhalulusiuniglusisnie
(endogenous pathway)

fuazdnisasslusiuviin very low-density lipoprotein
(VLDL) #afiduuszneundniulnsndwelss uazldesoan
ingnszuaiden seanazgnieles lipoprotein lipase Wasuy

(-

Bile acid
Free cholesterol

SR JOTCSHIC T v venemensessmmannaned Liver
\ \:\1 : ,;:'.'
s ")
Chylomicrons
remnants
P9l
FFA

f ” ¥
Chy(omicrons

e X

Sy L Sabagsess

“HDL .
>Pr

194 intermediate-density lipoprotein (IDL) %dﬂ’lmiﬂgﬂ@@
nauludasu m%agﬂwﬁsul,ﬁu low-density lipoprotein (LDL)
aely @¢ LOL asdinirfiiinineiaaneseanduludadu
waziijoidosng ieanUsinuneanosoaluiden lny
Amdudndiu Uszuiudonay 60-80 dau LDL fiwde
srgniviulaedadenvsiauualasnig’

3. auaunisandgsledunavludedu (reverse
cholesterol transport)

lustumdnlunalni felasiusiln high-density lipoprotein
(HDL) #afiuriflimiaelaameseadnieadresseniendu
LSy iieanuiunnnsiaaneseaiavanluwad Ing
ofeoulwal lecithin cholesterol acyltransferase (LCAT)
lunsussgraeiaanesealy HOL Tiivuialuadu waz
andunduidsuriiums LDL receptor iieaaeidunsnia
LLa%gﬂ%’Uﬁy\‘laﬁJﬂﬁﬂﬂ’ﬁ’Nﬂ’lﬂ

— Endogenous pathway
- Exogenous pathway
— Reverse cholesterol transport

Peripheral
tissue

o~

y T
LDL ’—) HDL "

ecursgrs

UM 1 wunuedduvedludiv

LPL= Lipoprotein lipase, FFA= Free fatty acid, VLDL= Very low density lipoprotein, IDL= Intermediate density

lipoprotein, LDL= Low density lipoprotein, HDL= High density lipoprotein, LCAT= Lecithin cholesterol acyltransferase,

CETP= Cholesteryl ester transfer protein, HTGL= Hepatic triglyceride lipase
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siinvasluiu Nephrotic CKD stage 5 ‘ Hemodialysis Per.iton.eal Kidney .
syndrome dialysis transplantation
Cholesterol 11 A A Tt t
Triglyceride Tt t t ttt Tt
IDL t 1 t t t
LDL tt /1 /1 t t
Small dense LDL t t 1 t _
HDL ! | | | o

IDL= Intermediate density lipoprotein, LDL= Low density lipoprotein, HDL= High density lipoprotein, CKD= Chronic

kidney disease

LDL Triglyceride
« 1 Small dense LDL « Carbohydrate intolerance
« MPO=» 1 Oxidized LDL « | LPL& HTGL=» | TG clearance
+ Urea/MPO—=> % Carbamelated LDL « $ ApoC-lI/ApoC-ll=» } TG
« AGEs—> 1 AGE-LDL clearance
« PD: loss protein in effluent « HD: Heparin—= § LPL
— 1 HMG-CoA reductase « Hyperparathyroidism=»  LPL
L LDL receptor « PD: tGlucose uptake from PDF

Dyslipidemia in CKD
HDL Lipoprotein(a) Free fatty acid
« L ApoA-1 « } Renal excretion « 1 SFARMUFA
« } LCAT=> | Matured HDL « 1 Apo(a) & Apo(B)-100 « } PUFA
« | PON1=> | Antioxidant activity = 1 Lipoprotein(a) « tFFA
« MPO=» t Oxidized HDL = Lipid accumulation in mitochondria

« J Reverse cholesterol transport

sUit 2 ansfisundvedluduludesludvaslaioss

LPL= Lipoprotein lipase, FFA= Free fatty acid, VLDL= Very low density lipoprotein, IDL= Intermediate
density lipoprotein, LDL= Low density lipoprotein, HDL= High density lipoprotein, TG= Triglyceride, LCAT= Lecithin
cholesterol acyltransferase, CETP= Cholesteryl ester transfer protein, HTGL= Hepatic triglyceride lipase,
MPO= Myeloperoxidase, AGEs= Advanced glycation end products, PD=peritoneal dialysis, HD= Hemodialysis,
PDF= Peritoneal dialysis fluid, HMG-CoA= 3-hydroxy-3-methylglutaryl-CoA, Apo= Apolipoprotein, PON1= Paraoxonasel,
SFA= Saturated fatty acid, MUFA= Monounsaturated fatty acid, PUFA= Polyunsaturated fatty acid
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Traditional risk factors

Uremia-related risk factors

» Older age + Uremic milieu
» Male sex « Anemia

« Hypertension .

» Diabetes « Dialysis vintage
» Obesity « Fluid overload
» Smoking » Oxidative stress
« High LDL « Malnutrition

e Low HDL .

 Physical inactivity .

» Genetic

Abnormal mineral metabolism (elevated PTH, hyperphosphatemia, Calcium load)

Chronic inflammation (C-reactive protein, interleukin-6)
Increased asymmetric dimethylarginine (ADMA)

LDL= Low density lipoprotein, HDL= High density lipoprotein

nsfnwnnagluiufinunaludiaslaFess
Hagtiuenanszdvluiuludendififeyaiivansvia loun
Statins
Statins #58 HMG-CoA reductase inhibitors 8anguns
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Tnefuduauley HMG-CoA reductase dadutoulasiddgy

o
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A1519% 4 %ﬁﬂ&]’]ﬂfj:ll statins MLNdvIAAARSIBIEN

LDL nsndwelsd waranunsoifiusedu HOL Tudeald
wenINHINNSANSINUTT @ansaanszsiu oxidized LDL
ﬁLﬁuﬂagmﬁﬂﬁgﬂuﬁﬂwIﬁﬂlmL%@%ﬂlﬁ UagUuen statins
Ivaneviin Anaudh wazauaunsalunsansedu LDL
fanuusnenet fauandunisned 4 uag aneadi 5

Bioavailability Solubility Half-life (hours) CYP metabolism Renal excretion
Pitavastatin 80 % Lipophilic 11 CYP2C9 <2%
Pravastatin 18 % Hydrophilic 1.8 No 20 %
Rosuvastatin 20 % Hydrophilic 19 CYP2C9 10 %
Atorvastatin 12 % Lipophilic 14 CYP3A4 <5%
Simvastatin 5% Lipophilic 2 CYP3A4 13 %
Fluvastatin 24 % Lipophilic 1.2 CYP2C9 6 %

CYP = Cytochrome P
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A15199 5 vllnves statins kagAuaELTalun1sansyau LOL Tuiden

High intensity |

Lower LDL = 50%

Moderate intensity |

Lower LDL 30-49%

Low intensity

Lower LDL < 30%

Atorvastatin 40-80 mg

Atorvastatin 10-20 mg

Simvastatin 10 mg

Rosuvastatin 20-40 mg

Rosuvastatin 5-10 mg

Pravastatin 10-20 mg

Simvastatin 20-40 mg

Fluvastatin 20-40 mg

Pravastatin 40-80 mg

Fluvastatin 40 mg bid

Pitavastatin 1-4 mg

LDL= Low density lipoprotein, mg= miligrams, bid= twice daily
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