
HypolipidemicsHypolipidemics  

This study material is recommended specifically for practical courses from 
Pharmacology II for students of general medicine and stomatology. These brief notes 
could be used to prepare for the lesson and as a base for own notes during courses. 

Addititonal explanations and information are given in single lessons.  
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CompositionComposition  ofof  lipoproteinslipoproteins  
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DyslipidemiaDyslipidemia  

•• changechange  ofof  cholesterol cholesterol levelslevels  and/and/oror  TAG and/TAG and/oror  HDL HDL 

cholesterolcholesterol  

–– serumserum  samplingsampling  afterafter  10 10 hourshours  afterafter  last last mealmeal  

  

•• TotTot--Ch / HDLCh / HDL--Ch ratio= Ch ratio= atherogenicatherogenic  indexindex  

–– idealideal  apoapo--B / apoB / apo--A1A1  

–– optimum optimum <<  55  

–– ((<<  4 in 4 in personspersons  withwith    CVS risk)CVS risk)  

  

•• ↑ ↑ ↑ ↑ cardiovascularcardiovascular  riskrisk  

––         



  LIPID PLASMA LEVELS LIPID PLASMA LEVELS ((mmmolmol. . ll--11))  

TC  TC                  <   5. 2          5. 2 <   5. 2          5. 2 --  6. 5        66. 5        6..  5 5 --  7. 8          >  7. 87. 8          >  7. 8  

TGTG                  <  2. 3         <  2. 3               2, 0 2, 0 --  2. 5       2. 5 2. 5       2. 5 --  4. 6           > 4. 64. 6           > 4. 6  

LDLLDL              <  4. 1         <  4. 1               4. 0 4. 0 --  5. 0       5. 0 5. 0       5. 0 ––  5. 5          > 5. 5 5. 5          > 5. 5   

HDLHDL  f     f     >  1. 2                                 >  1. 2                                         < 1. 0               < 0. 8< 1. 0               < 0. 8      

HDL mHDL m          > 1. 4                                   > 1. 4                                       < 1. 2               < 1. 0< 1. 2               < 1. 0  

HDLHDL  

LDLLDL  

    normalnormal  lowlow    intermediateintermediate        very very highhigh  riskrisk  

>>  
--  00..  2525  0. 2 0. 2 ––  0. 250. 25  < 0. 2< 0. 2  << 0. 2<< 0. 2  



DyslipidemiaDyslipidemia  

•• primaryprimary  

•• secondarysecondary  ((causedcaused  by by otherother  diseasedisease))  

––     

  

––     

––     

––     



HyperlipoproteinemiaHyperlipoproteinemia  
classificationclassification  

TypeType  
↑↑  

lipoproteinlipoprotein  
↑↑  lipidlipid  ClassificationClassification  

RelationRelation  to to 
IHDIHD  

I chylomicrons TG 
LPL deficiency→ 

Familiar hypertriacylglycerolemia 
none 

IIa LDL Cholesterol 
defekt LDL-receptoru → 

Familiar hypercholesterolemia  
↑ 

IIb LDL + VLDL 
Cholosterol + 

TG 
Familiar / combined 

hyperlipoproteinemia 
↑ 

III β-VLDL 
Cholosterol + 

TG 
Familiar dysbetalipoproteinemia ↑ 

IV VLDL TG Familiar hypertriacylglycerolemia ↑ 

V 
VLDL + 

chylomikrony 
TG Mixed hypertriacylglycerolemia ↑ ? 



PurposePurpose  ofof  administrationadministration::  

    myocardialmyocardial  infacrtioninfacrtion  preventionprevention  

    preventionprevention  ofof  otherother  complicationscomplications  ((ictusictus, , peripheralperipheral  vesselsvessels  

ischaemicischaemic  diseasedisease))  

MainMain  effecteffect::  

  prophylaxisprophylaxis  ofof  atheroscleroticatherosclerotic  plaquesplaques  formationformation  = = vesselvessel  diameterdiameter  

reductionreduction  

HyperlipidemiaHyperlipidemia  risk risk factorsfactors::  

    CH and CH and lipid‘slipid‘s  highhigh  bloodblood  levelslevels  ((fromfrom  dietdiet, , syntsynt. . de novode novo))  

    increasedincreased  BPBP  

    tobaccotobacco  smokingsmoking  

    obesity, diabetes obesity, diabetes mellitusmellitus  

    sedentarysedentary  lifestylelifestyle  

HYPOLIPIDEMIHYPOLIPIDEMICSCS 



RegimeRegime  precautionsprecautions  

•• quitquit  smoking, smoking, regularregular  physicalphysical  activityactivity, diet , diet adjustmentadjustment  

–– weightweight  reductionreduction, , decreasedecrease  ofof  fatsfats  in diet (in diet (mainlymainly  animal) and animal) and 

increaseincrease  ofof  fibrefibre  intakeintake  



DyslipidemiaDyslipidemia  pharmacotherapypharmacotherapy  

1.1. Plasma cholesterol Plasma cholesterol decreasedecrease  
–– decreasedecrease  intestinalintestinal  (re)(re)absorptionabsorption  ofof  bilebile  acidsacids/cholesterole/cholesterole  

•• RESINS, EZETIMIBRESINS, EZETIMIB  

–– inhibitsinhibits  cholesterol and VLDL cholesterol and VLDL synthesissynthesis  

•• STATINS, NICOTINIC ACIDSTATINS, NICOTINIC ACID  

–– increaseincrease  cholesterol cholesterol clearenceclearence  

•• PROBUCOLPROBUCOL  

  

2.2. Plasma TAG Plasma TAG decreasedecrease  
–– inflenceinflence  on VLDL on VLDL synthesissynthesis  

•• NIKOTINIC ACIDNIKOTINIC ACID  

–– influence on plasma lipoprotein influence on plasma lipoprotein conversionconversion  

•• FIBRATESFIBRATES  



1. 1. DrugsDrugs    plasma CHplasma CH  

a. decreasing intesrinal bile acid/CH reabsorption  
 RESINSRESINS  

 EZETIMIBEZETIMIB  

  

b. inhibit synthesis of CH and VLDL 
 STATINS STATINS   

 NIKOTINIC ACIDNIKOTINIC ACID  

  

c. increase of CH clearence 
 PROBUCOLPROBUCOL  



   RESINS  

colestyramincolestyraminee, , colestipolcolestipol, , colesevelamcolesevelam  

 syntheticsynthetic  resinsresins, , bindsbinds  to to bilebile  acidsacids in in intestineintestine  

 1g 1g bindsbinds  100 mg 100 mg ofof  bilebile  acac..  

  → → decreasedecrease  ofof  bilebile  acid reacid re--entryentry  to liverto liver  

→ → increaseincrease  ofof  bilebile  acidsacids  synthesissynthesis  fromfrom  CH (CH (activationactivation  ofof  77--αα--

hydroxylasishydroxylasis))  

→ → increaseincrease  ofof  liver LDL liver LDL uptakeuptake  (up(up--regulationregulation  ofof  LDLLDL--receptor)receptor)  

→ → cholesterol cholesterol tissuetissue  mobilizationmobilization  and and uptakeuptake  fromfrom  plasma to liverplasma to liver  

 combinationcombination  withwith        ……  



RESINS 

PKPK::  are not are not absorbedabsorbed  (1 mil.(1 mil.  D)D), not , not biotransformedbiotransformed  

    → →     

AEAE::  commoncommon  and and complicatingcomplicating  therapytherapy  ((mainlymainly  adherence to adherence to 

therapytherapy))  

•• constipationconstipation, , flatulenceflatulence, , vitvit. K. K  malabsorptionmalabsorption;;  drydry, , peeling skinpeeling skin  

••   TAG, ALP, TAG, ALP, transaminasestransaminases  

•• interactionsinteractions  withwith  coco--administeredadministered  drugsdrugs  --  ↓ ↓ bioavailabilitybioavailability  

•• 1 1 hourhour  beforebefore  oror  4 4 hourshours  afterafter  resinsresins    

•• colesevelamcolesevelam  lowestlowest  incidence incidence ofof  AEAE  

•• cab cab bebe  alsoalso  usedused  in in bilebile  ductduct  obstructionobstruction  to to reducereduce  thethe  

amountamount  ofof  bilebile  acidsacids  



EZETIMIBEZETIMIB  

•• intestinalintestinal  absorptionabsorption  inhibitorinhibitor  ofof  allall  sterolssterols  ((fytofyto--  and cholesterol) and cholesterol) blockblock  

ofof  transport protein*→ transport protein*→ decreasedecrease  cholesterol cholesterol availabilityavailability  

•• mainmain  effecteffect: : decreasedecrease  ofof  LDLLDL  

•• synergisticsynergistic  effecteffect  withwith  statinsstatins  ((whenwhen  coco--administeredadministered––  LDL LDL reductionreduction  

up to 25%)up to 25%)  

PK:PK:  p.op.o. fast . fast absorptionabsorption, , conjugatedconjugated  to to activeactive  glucuronideglucuronide  

–– enterohepatalenterohepatal  recirculationrecirculation--  long Tlong T1/21/2  (22 (22 hrshrs), 80 % ), 80 % eliminatedeliminated  in in 

bilebile  

AE:AE:  cephalgiacephalgia, GIT , GIT dyscomfortdyscomfort  

–– shouldshould  not not bebe  combinedcombined  withwith  resinsresins  

*Niemann Pick C1 Like 1 (NPC1L1)  



STATINSTATINSS  

 simvastatinsimvastatin,,  lovastatin, lovastatin, fluvastatinfluvastatin, , pravastatinpravastatin  

   atorvastatinatorvastatin,,  rosuvastatinrosuvastatin  (long acting) 

 

MofAMofA::          

   cholesterol in cholesterol in hepatocyteshepatocytes  

→ → ↑ LDL↑ LDL--receptreceptorsors  synthesissynthesis  in liver in liver (LDL receptor up(LDL receptor up--

regulationregulation) )   

→ → ↑↑  cholesterol liver cholesterol liver uptakeuptake  

→ → ↑↑  LDL LDL clearenceclearence  



Cholesterol Cholesterol synthesissynthesis  

HMG-CoA-reduktáza 



STATINSTATINSS  

PKPK::  lovalova--  a a simvastatinsimvastatin  prodrugsprodrugs  

 30 % 30 % intestinalintestinal  absorptionabsorption  

 significantsignificant  firstfirst  passpass  effecteffect  

• CYP3A4 and 2C9 biotransformation  

• CYP3A4 inhibition (e.g. ketoconazole, macrolides, fibrates…) 

→ cumulation and sign of toxicity 

• simvastatin only CYP3A4 metabolism –↑ risk of 

interactions! 

 concentrated in liver 

 bile excretion; pravastatin also kidney elimination 



STATINSTATINSS  

I:I:  hypercholesterolemiahypercholesterolemia  withwith  ↑LDL ↑LDL (in (in monotherapymonotherapy  

decreasedecrease  uptupt  o 40%) o 40%)   

 in in combinationcombination  withwith  resinsresins  ––  LDL LDL decreasedecrease  up to  60 %up to  60 %  

 pleiotropicpleiotropic  ((extralipidextralipid) ) effectseffects  ofof  statinesstatines::  

     

     

     

CI:CI:  gravidity, gravidity, lactationlactation, , childrenchildren  (limited (limited knowledgeknowledge), ), 

hepatopathyhepatopathy  



STATINSTATINss  

AE:AE:  liver liver impairmentimpairment: :   ofof  transaminasestransaminases  and and 

creatinecreatine  kinaseskinases  ((shouldshould  bebe  monitoredmonitored) )   

  skeletalskeletal  musclesmuscles  myositismyositis  (0,5% incidence) (0,5% incidence) cancan  

leadlead  tok tok rhabdomyolysisrhabdomyolysis  and and renalrenal  failurefailure  

(most (most oftenoften  afterafter  combinationcombination  ofof  simvastatinsimvastatin  + + 

gemfibrozilgemfibrozil; ; generalygeneraly  afterafter  combinationscombinations  withwith  

fibratesfibrates  and CYP3A4 and CYP3A4 inhibitorsinhibitors))  

 interactionsinteractions!!!!  



StatinsStatins‘ ‘ drugdrug--drugdrug  interactionsinteractions  

CYP 450                CYP 450                                effecteffect      drugsdrugs  
  

    ↑↑  statinstatin  plasma          plasma            cyclophosphamidecyclophosphamide, , codeincodein

          cyclosporinecyclosporine, diazepam,, diazepam,  ketoketo--

inhibitioninhibition  3A43A4      levellevel    conazoleconazole, , nifedipinenifedipine, vera, vera--  
          pamilpamil, , lidocainlidocain, grapefruit , grapefruit juicejuice  
  
      statinstatin  plasmaplasma                          barbituratesbarbiturates, , carbamazepinecarbamazepine, ,   
  inductioninduction  3A43A4      levellevel    phenytoinphenytoin, , rifampicinerifampicine,,  
                                                                                                                                              primidoneprimidone  . . . . . .   
  

    ↑↑  statinstatin  plasmaplasma                        amiodaroneamiodarone, , cimetidinecimetidine,,  

  inhibitioninhibition  2C92C9      levellevel    fluoxetine, fluoxetine, isoniazideisoniazide,,  
                                                                                                                                          ketoconazoleketoconazole, , metronidazolemetronidazole  . . .. . .  
  
      statinstatin  plasmaplasma                      barbituratesbarbiturates, , carbamazepinecarbamazepine,,  
  inductioninduction  2C92C9      levellevel    phenytoinphenytoin, , rifampicinerifampicine  . . .. . .          

  



NICOTINIC ACID (NICOTINIC ACID (niacinniacin))  

 derivativesderivatives: : acipimoxacipimox, , xantinolxantinol  nicotinatenicotinate  

MofAMofA::  decreasedecrease  TAG TAG synthesissynthesis  (up to 60 %) (up to 60 %) ––  not not fullyfully  

describeddescribed  
   VLDL VLDL fromfrom  liver liver → → followfollow  ––up by up by LDLLDL, ,   

 necessarynecessary    dosesdoses  thanthan  in vitamine in vitamine supplementationsupplementation    

PK:PK:  waterwater  solublesoluble, , p.op.o. . readilyreadily  absorbedabsorbed, liver , liver metabolismmetabolism, , 

renalrenal  excretionexcretion  

I: I: allall  typestypes  ofof  dyslipoproteinemiadyslipoproteinemia  ((decreasedecrease  ofof  TAG TAG levellevel  

uptupt  otot  60% and CH up to1560% and CH up to15--30%)30%)  



NICOTINIC ACID (NICOTINIC ACID (niacinniacin))  

AE:AE:  typicaltypical  isis  rashrash  phenomenonphenomenon  

  flushingflushing  (most (most evidentevident  on face and on face and neckneck  --  PGD2 PGD2 

releaserelease))  

 prurituspruritus  ((decreaseddecreased  by ASA by ASA administrationadministration))  

 hyperurikemiahyperurikemia  (KI (KI goutgout), ), GIT GIT disturbancesdisturbances, , hyperglycaemiahyperglycaemia, , 

glycosuriaglycosuria  

 regreg. . onlyonly  in in combination with laropiprant  (PGD(PGD22  

rec.antagonistrec.antagonist  --    blocksblocks  rashrash  phenomenonphenomenon!!!)!!!)  



PPROBUCOLROBUCOL  

MofAMofA: : leadsleads  to to productionproduction  ofof  structurallystructurally  differentdifferent  LLDLDL  

→ → fasterfaster  eliminationelimination  fromfrom  circulationcirculation  in in comparisoncomparison  

to to normalnormal  LDLLDL  

 antioxidantantioxidant  ––  preventsprevents  productionofproductionof  oxidizedoxidized  LDL LDL 

and and thusthus  preventsprevents  foamfoam  cellscells  formationformation  

   HDL!HDL!  

 ssdecreasedecrease  LDLLDL--cholesterolcholesterol  up to up to 15 15 ––  2020  %%  

PPK:K:  lowlow  peroralperoral  biolavailabilitybiolavailability    

–– highhigh  liposolubilityliposolubility  → → eliminationelimination  in in weeksweeks  afterafter  drugdrug  

discontinuationdiscontinuation  

AEAE::  GIT GIT disturbancesdisturbances((diarrhoeadiarrhoea  etcetc.).)  headacheheadache, , vertigovertigo  



2. 2. Plasma TAG Plasma TAG   agentsagents  

a. influencing sythesis of VLDL 
 NICOTINIC ACID 

 

b. influencing plas,a lipoprotein conversion 
 FIBRATES 

  
•• physiologicalphysiological  plasma plasma levelslevels  TAG TAG ––  2 2 mmolmmol/l (1,7)/l (1,7)  

••   concconc. . TAGTAG  ––  risk risk ofof  pancreatitispancreatitis  

•• mediummedium   concconc. . ofof  TAG in TAG in combinationcombination  withwith  HDL plasma HDL plasma levellevel  
beneathbeneath  1 1 mmolmmol/l /l ––  highhigh  risk risk ofof  atherosclerosisatherosclerosis    

•• mildmild   TAGTAG  --    diet + diet + ωω3 PUFA 3 PUFA   



FIBRFIBRATESATES  
fenofibratefenofibrate, , ciprofibrateciprofibrate, , bezafibratebezafibrate    
((gemfibrozilgemfibrozil, , clofibrateclofibrate))  

  

MofAMofA::  PPARPPAR--α* α* recrec. . agonistsagonists  ––  inhibitinhibit  liver VLDL liver VLDL productionproduction  and↑ and↑ 

VLDL VLDL katabolismkatabolism  (↑ LPL activity)    

   circulatingcirculating  VLDL (TG) up to 35 % → VLDL (TG) up to 35 % →   totaltotal  and LDLand LDL--cholesterolcholesterol  

 mildmild    HDLHDL  ((decreasedecrease  TAG TAG releasesreleases  thethe  HDL HDL bindingbinding  capacitycapacity  forfor  

cholchol. . estersesters))  

I:I:        

 insteadinstead  ofof  familiarfamiliar  hypertriglyceridemiahypertriglyceridemia  (type I (type I ––  LPL LPL deficiencydeficiency) )   

PK:PK:  goodgood  intestinalintestinal  absorptionabsorption, ↑protein , ↑protein bindingbinding., ., enterohepatalenterohepatal  

recircrecirc..  renalrenal  excretionexcretion  

*peroxisome proliferator*peroxisome proliferator--activated receptorsactivated receptors  



FIBRATESFIBRATES  

AE:AE:  nauseanausea, , vomitingvomiting, risk , risk ofof  cholelithiasischolelithiasis  (( CH in CH in 

bilebile)), , myalgiamyalgia, , tirednesstiredness  

–– dangerousdangerous  myositismyositis  up to up to rhabdomyolysisrhabdomyolysis, , 

dysrhytmiasdysrhytmias  ––    risk risk withwith  statinesstatines!!    

–– clofibrateclofibrate--  chronicchronic  toxicity toxicity ((cholelithiasischolelithiasis, ,   

overal mortality)overal mortality)  

CI: CI: hepatopathyhepatopathy, ,   renalrenal  functionsfunctions  



OTHER AGENTS WITH HYPOLIPIDEMIC OTHER AGENTS WITH HYPOLIPIDEMIC 
ACTIVITYACTIVITY  

•• ABSORABSORBABLEBABLE  
–– esentialesential  phosholipidesphosholipides  

–– vitaminesvitamines  C and EC and E  

–– magnesiummagnesium  

–– heparinoidheparinoidss  

  

•• UNABSORBABLEUNABSORBABLE::    
–– neomycinneomycinee  

–– plant plant sterolssterols  ––  sitosterolsitosterol, , sitostatolsitostatol  

–– activatedactivated  charcoalcharcoal  

–– dietarydietary  fibrefibre  


