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NeurologicNeurologic  PharmacotherapyPharmacotherapy  



OverviewOverview  ofof  pharmacotherapypharmacotherapy  ofof: :   

  

•• Parkinson‘sParkinson‘s  diseasedisease  and and parkinsonismparkinsonism  

•• choreaticchoreatic  dyskinesiasdyskinesias    

•• spasticspastic  disordersdisorders    

•• myastheniamyasthenia  gravis gravis   

•• Ménière‘sMénière‘s  diseasedisease    





Parkinson‘sParkinson‘s  DiseaseDisease  

•• DegenerativeDegenerative  diseasedisease  ofof  CNS: CNS:   
  dyingdying  ofof  dopaminergicdopaminergic  neuronsneurons    
        = dopamine deficit= dopamine deficit  

  

•• NonNon--specificspecific  symptomssymptoms: : fatiguefatigue, , depressiondepression  

•• SpecificSpecific  symptomssymptoms: :   

•• RestingResting  tremor, tremor, stiffnessstiffness  (rigidity) and (rigidity) and increasedincreased  musclemuscle  tone, tone, 
posturalpostural  impairmentsimpairments  

•• ExtentExtent  ofof  movementsmovements  isis  limited, limited, abilityability  to to movemove  isis  slownslown  downdown  

•• ImpairmentImpairment  ofof  thethe  movementmovement  initiationinitiation, , akinesiaakinesia  ((suddensudden  inabilityinability  
to to movemove))  

•• TypicalTypical  changeschanges  in in walkingwalking, , graphomotorgraphomotor  skillsskills  and and facialfacial  mimicsmimics  

  

•• PsychiatricPsychiatric  symptomssymptoms: : cognitivecognitive  impairmentimpairment  

•• LateLate--onsetonset  dyskinesiadyskinesia  (night (night akinesiaakinesia, , morningmorning  stiffnessstiffness, , crampscramps))  

•• https://www.youtube.com/watch?v=j86omOwx0Hkhttps://www.youtube.com/watch?v=j86omOwx0Hk    

https://www.youtube.com/watch?v=j86omOwx0Hk


PharmacotherapyPharmacotherapy  ofof  PDPD  

•• Dopamine (DA) deficit → DA Dopamine (DA) deficit → DA precursorprecursor: : LEVODOPALEVODOPA  

•• MetabolisedMetabolised  by DOPA by DOPA decarboxylasedecarboxylase  to DA in CNSto DA in CNS  

•• UsedUsed  orallyorally  severalseveral  timestimes  a a dayday  

•• AE:AE:  

  a) a) MetabolismMetabolism  to DA in to DA in peripheryperiphery  = = vomitingvomiting, , diarrheadiarrhea, , 

  gastricgastric  ulcersulcers, , hypertensionhypertension, , tachycardiatachycardia……  

  b) b) DA DA excessexcess  = = hallucinationshallucinations, , agressionagression, , psychosispsychosis  

  ((rarelyrarely))  

  

•• + + COMT COMT inhibitorsinhibitors  ((catecholcatechol--OO--methylmethyl  transferasetransferase))  

•• entacaponeentacapone, , tolcaponetolcapone  

•• + + PeripheralPeripheral  DOPA DOPA decarboxylasedecarboxylase  inhibitorsinhibitors  

•• carbidopacarbidopa, , benserazidebenserazide  

  

•• WearingWearing--offoff  effecteffect  ––  quickquick  subsidingsubsiding  ofof  thethe  effecteffect  



PharmacotherapyPharmacotherapy  ofof  PDPD  

•• Dopamine (DA) deficit → Dopamine (DA) deficit → D D receptorsreceptors  agonistsagonists  

•• UsedUsed  orallyorally  oror  by TTSby TTS  

•• AE:AE:  drowsinessdrowsiness, , irresistibleirresistible  fallingfalling  asleepasleep  („(„sleepsleep  attacksattacks“)“)  

  

a) a) ErgolineErgoline  derivativesderivatives  ––  bromocriptinebromocriptine,,  pergolidepergolide, , dihydroergocriptinedihydroergocriptine  

•• ErgotErgot  alkaloidsalkaloids  derivativesderivatives  

•• AE: AE: fibroticfibrotic  changeschanges  in in lungslungs, , heartheart  valvesvalves  + + increasedincreased  risk risk ofof  

psychiatricpsychiatric  AE (AE (psychoticpsychotic  symptomssymptoms))  

  

b) b) NonNon--ergolineergoline  drugsdrugs  ––  ropiniroleropinirole, , pramipexolepramipexole, , rotigotinerotigotine  

•• LowerLower  risk risk ofof  psychiatricpsychiatric  AE, no AE, no fibroticfibrotic  changeschanges  



PharmacotherapyPharmacotherapy  ofof  PDPD  

AdjuvantAdjuvant  therapytherapy  ofof  Parkinson‘sParkinson‘s  diseasedisease::  

•• SelegilineSelegiline  ––  MAO B inhibitor (DA MAO B inhibitor (DA degradationdegradation  enzyme)enzyme)  

  

•• AnticholinergicsAnticholinergics::  

•• RelativeRelative  excessexcess  ofof  AChACh  → → worseningworsening  ofof  dyskinesiadyskinesia  

•• OnlyOnly  forfor  shortshort--term useterm use  

•• ContraindicationContraindication::  elderlyelderly, , patientspatients  withwith  cognitivecognitive  deficitdeficit  

•• AE:AE:  anticholinergicanticholinergic  effectseffects  ––  33rdrd  lecturelecture  

•• AmantadineAmantadine  ––  i.v. i.v. infusioninfusion  in severe in severe acuteacute  dyskinesiadyskinesia  

•• BiperidenBiperiden, , procyclidineprocyclidine  ––  usedused  orallyorally  

  

  





DrugDrug--inducedinduced  ExtrapyramidalExtrapyramidal  ReactionsReactions  

•• AbnormalAbnormal  reactionreaction  ofof  dopaminergicdopaminergic  systemsystem  

•• ImbalanceImbalance  betweenbetween  DA and DA and AChACh  in CNS in CNS   

•• UpUp--regulationregulation  ofof  D D receptorsreceptors  in in basalbasal  gangliaganglia  

•• DystoniaDystonia, , akathisiaakathisia, , facialfacial  choreaticchoreatic  movementsmovements  

•• TardiveTardive  dyskinesiadyskinesia, , parkinsonismparkinsonism  
  

a)a) TypicalTypical  ((classicalclassical) ) antipsychoticsantipsychotics  ––  chlorpromazine, chlorpromazine, 
levopromazinelevopromazine, , prochlorperazineprochlorperazine, , perfenazineperfenazine, , haloperidolhaloperidol……  

•• ApproxApprox. 20% . 20% pacientspacients  !!  
  

b)b) HH1 1 antihistaminesantihistamines  ofof  11stst  generationgeneration  ––  thiethylperazinethiethylperazine, , prometazineprometazine  

c)c) ProkineticProkinetic  agentsagents  ––  metoklopramidmetoklopramid  

d)d) OlderOlder  antihypertensiveantihypertensive  ––  reserpine, reserpine, αα--methyldopamethyldopa  

e)e) AntivertigoAntivertigo  agentsagents  ––  cinnarizinecinnarizine, , flunarizineflunarizine  

f)f) AntiepilepticsAntiepileptics  ––  phenytoinphenytoin, , carbamazepinecarbamazepine  

g)g) AntidepressantsAntidepressants  ––  tricyclictricyclic  AD, AD, trazodonetrazodone  

h)h) CentrallyCentrally  activeactive  musclemuscle  relaxantrelaxant  baclofenbaclofen  

  



DrugDrug--inducedinduced  ExtrapyramidalExtrapyramidal  ReactionsReactions  

PharmacotherapyPharmacotherapy::  

•• SwitchSwitch  to to safersafer  drugdrug  ((safersafer  antipsychoticantipsychotic  etcetc.).)  

  ++  

•• DystoniaDystonia, , akathisiaakathisia  → i.v., p.o. → i.v., p.o. anticholinergicsanticholinergics  

•• TardiveTardive  dyskinesiadyskinesia  → → sometimessometimes  i.mi.m. . botulinumbotulinum  toxintoxin  

•• ParkinsonismParkinsonism  → → antiparkinsonantiparkinson  agentsagents  

  

•• BenzodiazepinesBenzodiazepines  p.o., i.v. p.o., i.v. ––  sedationsedation, , musclemuscle  relaxationrelaxation  

•• EnhaceEnhace  GABAergicGABAergic  transmissiontransmission  





ChoreaticChoreatic  DyskinesiaDyskinesia  

= = unintentionalunintentional, , involuntaryinvoluntary, , quickquick, , irregularirregular  movementsmovements  

CausesCauses: :   

•• Huntington‘sHuntington‘s  chorea chorea ((hereditaryhereditary  neurodegenerativeneurodegenerative  diseasedisease))  

•• vascularvascular  chorea chorea ((ischemiaischemia  in in basalbasal  ganglia) ganglia)   

•• chorea minor chorea minor ((autoimmuneautoimmune  diseasedisease))  

PharmacotherapyPharmacotherapy::  

•• AntipsychoticsAntipsychotics  ––  typicaltypical  ((haloperidolhaloperidol), ), oror  atypicalatypical  ((risperidonerisperidone))  

•• Risk Risk ofof  additionaladditional  extrapyramidalextrapyramidal  reactionsreactions    

•• Reserpine, Reserpine, tetrabenazinetetrabenazine  ––  ↓ ↓ levelslevels  ofof  DA in CNS DA in CNS   

•• Risk Risk ofof  additionaladditional  extrapyramidalextrapyramidal  reactionsreactions, , depressiondepression, , 

hypotensionhypotension  

•• BenzodiazepinesBenzodiazepines  ((clonazepamclonazepam) )   

•• AmantadineAmantadine  

  





SpasticSpastic  DisordersDisorders  

CausedCaused  by by damagesdamages  ofof  motor motor neuronsneurons::  

a) a) peripheralperipheral  motor motor neuronsneurons  ––  ↓ ↓ musclemuscle  tone, tone, strenghtstrenght, ,   

progressiveprogressive  atrophyatrophy  ofof  skeletalskeletal  musclesmuscles, long , long bonesbones    

and skin and skin   

•• poliomyelitis poliomyelitis anterioranterior  acutaacuta  

•• CharcotCharcot--MarieMarie--ToothTooth  diseasedisease    

•• myastheniamyasthenia  gravisgravis  
  

b) b) centralcentral  motor motor neuronsneurons  ––    ↑ ↑ musclemuscle  tone, tone, musclemuscle  contracturescontractures, , 

limited limited abilityability  ofof  jointsjoints  to to movemove, joint , joint dislocationsdislocations, , musclemuscle  

hypertrophyhypertrophy  → → atrophyatrophy, , deformitiesdeformities  ofof  long long bonesbones  

•• CerebralCerebral  palsypalsy  (CP)(CP)  

  

PharmacotherapyPharmacotherapy  isis  anan  adjuvantadjuvant  treatmenttreatment  ––  improvesimproves  thethe  

resultsresults  ofof  physiotherapyphysiotherapy, , oror  enablesenables  itit  to to bebe  carriedcarried  outout!!  



LocalLocal  TherapyTherapy  

BotulinumBotulinum  toxin Atoxin A  

•• Polypeptide Polypeptide fromfrom  Clostridium Clostridium botulinumbotulinum  

•• InjectedInjected  i.mi.m. . intointo  thethe  spasticspastic  musclesmuscles  

•• CausesCauses  irreversibleirreversible  inhibitioninhibition  ofof  AChACh  releaserelease  in in NJsNJs  ––  

peripherallyperipherally  activeactive  musclemuscle  relaxantrelaxant  ((presynapticallypresynaptically  actingacting) )   

•• AlleviateAlleviate  painpain  associatedassociated  withwith  spasmsspasms    

•• EnablesEnables  musclemuscle  growthgrowth  ––  benefit benefit forfor  childrenchildren  withwith  CP CP   

•• AdministeredAdministered  repeatedlyrepeatedly, but , but sometimessometimes    

1 1 injinj. . cancan  actact  eveneven  forfor  12 12 monthsmonths  

•• ReinnervationReinnervation  ofof  musclesmuscles  ––  newnew  NJsNJs    

are are createdcreated  in in thethe  musclemuscle  → → spasmsspasms  reoccurreoccur  

•• ImprovesImproves  physiotherapyphysiotherapy  effectseffects!!  



SystemicSystemic  TherapyTherapy  
•• SpasticitySpasticity  ofof  largerlarger  areasareas  → → centrallycentrally  actingacting  musclemuscle  relaxantsrelaxants  

BACLOFENBACLOFEN  

•• GABAGABABB  agonistagonist  ––  enhancesenhances  GABAergicGABAergic  transmissiontransmission  = = 

inhibitsinhibits  releaserelease  ofof  excitatoryexcitatory  AA (AA (glutamateglutamate, , aspartateaspartate) )   

•• AE:AE:  drowsinessdrowsiness, , confusionconfusion, , hypotensionhypotension, , musclemuscle  weaknessweakness  

•• ProgressiveProgressive  tolerancetolerance  ––  needneed  forfor  higherhigher  dosesdoses  

•• IntrathecalIntrathecal  administrationadministration  ––  s.c. pump s.c. pump withwith  cathetercatheter  insertedinserted  

intointo  subarachnoidealsubarachnoideal  spacespace  = = lowerlower  dosesdoses  

  

αα22  RECEPTOR AGONISTSRECEPTOR AGONISTS  

•• ActivationActivation  leadlead  to to decreasedecrease  ofof  neurotransmitterneurotransmitter  levelslevels  in CNS in CNS ––  

in in spinalspinal  cordcord  activationactivation  inhibitsinhibits  releaserelease  ofof  excitatoryexcitatory  AA AA   

•• AE: AE: sedationsedation, , xerostomiaxerostomia, , bradycardiabradycardia, , hypotensionhypotension  

•• tizanidinetizanidine, , clonidineclonidine  

  

BENZODIAZEPINESBENZODIAZEPINES  ––  clonazepamclonazepam, tetrazepam, diazepam, tetrazepam, diazepam  



SystemicSystemic  TherapyTherapy  
OtherOther  drugsdrugs  usedused  in in spasticspastic  disordersdisorders::  

•• dantrolenedantrolene  

•• gabapentingabapentin, , lamotriginelamotrigine  ––  antiepilepticsantiepileptics  ((GABAergicGABAergic  MoAMoA))  

•• riluzoleriluzole  ––  amyotrophicamyotrophic  laterallateral  sclerosissclerosis    

CannabinoidsCannabinoids    

•• MixtureMixture  ofof  THCTHC  and and cannabidiolcannabidiol  (oral (oral sprayspray)  )    

•• AgonistsAgonists  ofof  CBCB11  andand  CBCB22  receptorsreceptors, , decreasedecrease    

releasingreleasing  ofof  excitatoryexcitatory  AA AA   

•• GoodGood  therapeuticaltherapeutical  outcomeoutcome  in 30‒40% in 30‒40% patientspatients  

•• AE:AE:  psychiatricpsychiatric  ((moodmood  changeschanges, , depressiondepression, , cognitivecognitive  

impairmentimpairment, , appetiteappetite  changeschanges  etcetc.), GIT AE, .), GIT AE, offoff--balance, balance, 

drowsinessdrowsiness  etcetc..  

•• YoungYoung  patientspatients  ––  increasedincreased  risk risk ofof  schizophreniaschizophrenia  oror  

psychosispsychosis  developmentdevelopment  !!  





MyastheniaMyasthenia  gravisgravis  
•• AutoimmuneAutoimmune  diseasedisease  ––  autoantibodiesautoantibodies  aganistaganist  NNMM  receptorsreceptors  

ofof  NJsNJs  ((womenwomen  > > menmen))  

•• FluctuatingFluctuating  musclemuscle  weaknessweakness, , patientpatient  getget  tiredtired  easilyeasily, , 

worseningworsening  in in afternoonafternoon  and and eveningevening  and and afterafter  musclemuscle  strainstrain  

•• 11stst  symptomssymptoms: : ocularocular  musclesmuscles, ptosis, ptosis  

•• ProgressionProgression: : facialfacial  musclesmuscles  ((facialfacial    

weaknessweakness), ), headhead  and and neckneck  musclesmuscles  

((difficultiesdifficulties  withwith  chewingchewing, , swallowingswallowing,,  

speakingspeaking  etcetc.)  .)    

•• Severe Severe progressionprogression: : myasthenicmyasthenic  crisiscrisis  ––  respiratoryrespiratory  musclesmuscles  

  

•• DrugsDrugs  inducinginducing  MG: interferon MG: interferon αα  

•• DrugsDrugs  worseningworsening  MG: MG: aminoglycosidesaminoglycosides, , quinidinequinidine, , quininequinine, , 

chloroquinechloroquine, i.v. Mg, i.v. Mg2+2+  

  



SymptomaticSymptomatic  TherapyTherapy  ofof  MGMG  
•• CholinomimeticsCholinomimetics  ––  acetylcholine acetylcholine esteraseesterase  inhibitorsinhibitors    

      = ↑ = ↑ levelslevels  ofof  AChACh  v v synapticsynaptic  cleftsclefts  and and NJsNJs  

•• pyridostigminepyridostigmine  ––  p.o. p.o. severalseveral  timestimes  a a dayday  

•• neostigmineneostigmine  ––  shortshort--term term actingacting, , beforebefore  musclemuscle  strainstrain  

•• ambedoniumambedonium  ––  NN++, no , no centralcentral  effecteffect  

  

•• AE:AE:  activationactivation  ofof  AChACh  receptorsreceptors  = = cholinergiccholinergic  effectseffects: :   

a) a) muscarinicmuscarinic  ((salivationsalivation, , sweatingsweating, , streamingstreaming  eyeseyes, , miosismiosis, , 

blurredblurred  vision, vision, nauseanausea, , diarrheadiarrhea, , abdominalabdominal  crampscramps, , 

bronchospasmus, bronchospasmus, confusionconfusion, , restlessnessrestlessness…) …)   
  

b) b) nicotinicnicotinic  ((fasciculationsfasciculations))  
  

c) c) accumulationaccumulation  → → cholinergiccholinergic  crisiscrisis  = = depolarizationdepolarization  blockadeblockade        

            ofof  ANS ganglia and ANS ganglia and NJsNJs  

•• musclemuscle  weaknessweakness, , potentiallypotentially  lifelife--threateningthreatening  

•• therapytherapy: : mechanicalmechanical  ventilationventilation  + i.v. atropine+ i.v. atropine  



CausalCausal  TherapyTherapy  ofof  MGMG  
•• The cause is autoimmunity → The cause is autoimmunity → immunosuimmunosupppresspressivesives  

•• Decrease number of BDecrease number of B--cells, which produce antibodies cells, which produce antibodies   

•• AE:AE:  nonnon--specific effect specific effect = = susupppressionpression  of overall immune of overall immune 

reactions reactions ––  ↑↑  infections, risk of sepsis, risk of cancerinfections, risk of sepsis, risk of cancer  

  

•• Glucocorticoids Glucocorticoids (prednisone, prednisolone, methylprednisolone)(prednisone, prednisolone, methylprednisolone)    

•• Titration dose, the Titration dose, the lowest efficient dose lowest efficient dose is usedis used  

•• LongLong--termterm  oral therapy with oral therapy with typical AE typical AE (stomach, (stomach, 

adipose tissue, diabetes, bone structure…)adipose tissue, diabetes, bone structure…)  

•• AzathioprineAzathioprine  ––  stops proliferation of stops proliferation of lymlymphphocytesocytes    

•• Combination with corticoids Combination with corticoids ––  enables lower dosesenables lower doses  

  

•• Other Other immunosupressimmunosupressivesives: : cyclosporincyclosporin, mycophenolate, , mycophenolate, 

methotrexate, tacrolimus methotrexate, tacrolimus   





Ménière‘sMénière‘s  DiseaseDisease  
  •• DiseaseDisease  ofof  thethe  innerinner  earear  ––  endolymphaticendolymphatic  hydrops hydrops   

•• AccumulationAccumulation  ofof  endolymphendolymph  + + distendeddistended  endolymphaticendolymphatic  spacespace  

•• AcuteAcute  attackattack: : microrupturemicrorupture  ofof  vestibularvestibular  membranemembrane  betweenbetween  

endolymphaticendolymphatic  and and perilymphaticperilymphatic  spacespace  

•• DizzinessDizziness  ((vertigovertigo), nystagmus, ), nystagmus, tinnitustinnitus, , hearinghearing  lossloss……  



ProphylacticProphylactic  PharmacotherapyPharmacotherapy  
  BETAHISTINEBETAHISTINE  

•• HH33  receptor receptor antagonistantagonist  

•• CNS, CNS, receptorsreceptors  ofof  negative feedback negative feedback   

•• RegulateRegulate  histaminergichistaminergic  transmissiontransmission    

•• AntagonismAntagonism  = ↑ = ↑ releaserelease  ofof  histaminehistamine  

•• VasodilationVasodilation  in in thethe  innerinner  earear  ––  betterbetter  microcirculationmicrocirculation    

•• LongLong--term use (term use (lifelonglifelong), ), orallyorally    

  

CINNARIZINECINNARIZINE    

•• HH11  receptor receptor antagonistantagonist  + T+ T--type type CaCa2+2+  channelchannel  blockatorblockator  

•• AntivertigoAntivertigo  and and prophylacticprophylactic  effecteffect    

•• UsedUsed  orallyorally  



ProphylacticProphylactic  PharmacotherapyPharmacotherapy  
  CerebralCerebral  vasodilatorsvasodilators  and and hemorheologicshemorheologics  

•• ImproveImprove  circulationcirculation  in CNSin CNS  

•• IncreaseIncrease  erythrocyteserythrocytes  deformabilitydeformability, , reducereduce  bloodblood  viscosityviscosity  

•• MildMild  antitromboticantitrombotic, , antiinflammatoryantiinflammatory  and and antioxidativeantioxidative  effecteffect  

•• UsedUsed  orallyorally, i.v. in , i.v. in acuteacute  casescases  

•• StandardizedStandardized  extractextract  fromfrom  Ginkgo Ginkgo bilobabiloba  

•• VinpocetineVinpocetine  

•• PentoxifyllinePentoxifylline  

  

  

OtherOther  drugsdrugs  usedused  forfor  prophylaxisprophylaxis  

•• GlucocorticoidsGlucocorticoids, , diureticsdiuretics  ––  antiedemaantiedema  effectseffects  



AntivertigoAntivertigo  DrugsDrugs  
  •• AcuteAcute  attackattack  ofof  Ménière‘sMénière‘s  diseasedisease  ––  nauseanausea, , vomitingvomiting, , 

dizzinessdizziness, , hearinghearing  lossloss, , tinnitustinnitus, feeling , feeling ofof  thethe  pressurepressure    

in in thethe  earear……  

  

AntiemeticAntiemetic//antivertigoantivertigo  drugsdrugs::  

•• HH11  antihistaminesantihistamines  ofof  11stst  generationgeneration    

•• crosscross  BBB, BBB, centralcentral  effectseffects  

•• usedused  alsoalso  forfor  thethe  treatmenttreatment  ofof  motionmotion  sicknesssickness  

•• embramineembramine, , moxastinemoxastine, , dimenhydrinatedimenhydrinate……  

•• AE:AE:  drowsinessdrowsiness, , attentionattention  ((vigilancevigilance) deficit) deficit  

•• thiethylperazinethiethylperazine  ––  DD22  receptor receptor antagonistantagonist  ((suppositoriessuppositories))  

•• cinnarizinecinnarizine  ++  HH11  antihistaminesantihistamines  

  


