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PrevenPreventiontion, pro, prophylaxisphylaxis  aandnd  

tthheraperapy of y of infeinfectionsctions  I I ––  revision revision   

  

  

PrevenPreventiontion  of of infeinfectionction  = = avoiding avoiding anan  

infection in the futureinfection in the future  

AsAs  the specific the specific prevention prevention of infection of infection 

serves the serves the vaccinationvaccination  



  

PrevenPreventiontion, pro, prophylaxisphylaxis  aandnd  

theraptherapy of y of infeinfectionsctions  II II ––  revisionrevision  

    

  

ProProphphylaxylaxisis  of of infecinfectiontion  = = avoiding avoiding anan  

imminentlyimminently  threatening infection threatening infection   

For For the the prophylaxisprophylaxis,,  passive immunization passive immunization 

is is usually usually usedused  

OOnly rarely nly rarely for the prophylaxis the for the prophylaxis the 

vaccination vaccination is used is used ((e.g. e.g. rabies) rabies) or the or the 

rere--vaccinationvaccination  (e.g. tetanus)(e.g. tetanus)  



PrevenPreventiontion, pro, prophylaxisphylaxis  aandnd  

tthheraperapy of y of infeinfectionsctions  III III ––  revisionrevision  

  

  

TThheraperapyy  ofof  infeinfectionction  

  For For the the therapy therapy the the passive immunization passive immunization 

is used is used (of course apart from antibiotics)(of course apart from antibiotics);;  

vevery rarely ry rarely active immunization by means active immunization by means 

of of autovaccinesautovaccines    



Immunization and its types Immunization and its types ––  

revision revision   

IImmunizationmmunization  naturalnatural  artificialartificial  

  

aacctivtivee  

  

afterafter  infectioninfection  

  

after after 

vavacccinacinattiionon  

  
  

  

paspasssivivee  

by transfer ofby transfer of  

antibodies antibodies 

throughthrough  placenta placenta 

and during and during 

breastbreast--feedingfeeding  

  

after after injectinginjecting  

antiserumantiserum  

(im(immmunouno--

globulin)globulin)  



Artificial passive immunization Artificial passive immunization ––  

revision revision   

= = application of antibodiesapplication of antibodies  in the form of in the form of 
antisera or globulinsantisera or globulins  

Formerly: complete animal seraFormerly: complete animal sera  

PresentPresent--day preparday preparations ations for passive for passive 
immunization:immunization:  

•• animalanimal  (hetero(heterogenousgenous) ) sseerara  aandnd  globulinglobulinss  
((purified and purified and enzymaticalenzymatically splitly split))  

•• humanhuman  (homolog(homologousous) ) imimmmunoglobulinunoglobulinss  

    ––  normnormalal  

    ––  specific specific   

  



Animal sera and globulinsAnimal sera and globulins  I I ––  

revision  revision    
  

DisadvantagesDisadvantages::  

They are They are very antigenicvery antigenic    

  →→  body tries body tries quickly quickly to to get rid of get rid of them them         

  →→  ttherefore herefore the protection lasts few weeks onlythe protection lasts few weeks only  

  

CCompliomplicationscations  ((even after the first applicationeven after the first application):):  

•• Serum diseaseSerum disease    

•• Anaphylactic shockAnaphylactic shock  ((applying applying adrenalinadrenalin  aandnd  
ccortiorticcoidoids is essentials is essential))  

              



Animal sera and globulinsAnimal sera and globulins  II II ––  

revision revision   
ExamplesExamples: :   

Antirabic sAntirabic seerumrum  (antigen used for its production(antigen used for its production  ==    
for the immunization of animals =for the immunization of animals =  inactivatedinactivated  
rabiesrabies  virus)virus)    

Globulin Globulin against against   

  botulismubotulismuss  (antigens used for its production (antigens used for its production 
                                    ==  botulotoxinbotulotoxinss  A, B, E)A, B, E)  

            gas gangrenegas gangrene  ((aantigens used for its production      ntigens used for its production      
                                  = = αα--toxintoxins ofs of  Clostr. perfringens,       Clostr. perfringens,       
                                                  Cl. novyi aCl. novyi andnd  Cl. septicumCl. septicum))  

  viper toxins viper toxins (antigens used for its production      (antigens used for its production      
                                      = toxins of some European vipers, = toxins of some European vipers, 
          e.g. e.g. Vipera ammodytes Vipera ammodytes oror  V. berusV. berus))  

                  



Human Human imimmmunoglobulinunoglobulinss  ––  

revision revision   

Two kinds of human (homologous) Two kinds of human (homologous) 

immunoglobulinimmunoglobulin::  

•• NNormormalal  imimmmunoglobulinunoglobulin  

•• SSpecificpecific  imimmmunoglobulinunoglobulinss  

UseUse::  

•• For the For the proprophphylaxiylaxiss  aand nd tthheraperapy y of someof some    

infecinfectionstions  

•• As a substitution of antibodiesAs a substitution of antibodies  inin  some some 

typestypes  of immunodeficienciesof immunodeficiencies        



NormNormalal  imimmmunoglobulin unoglobulin ––  

revision revision   
NormNormalal  imimmmunoglobulinunoglobulin  ((formerly calledformerly called  normnormalal  

gamgammmaglobulinaglobulin))  

OriginOrigin: : from the mix of plasmas from at leastfrom the mix of plasmas from at least  1000 1000 

healthy donorshealthy donors  → → hence it hence it contains antibodies contains antibodies 

against all common infectionsagainst all common infections  

Examples of the use:Examples of the use:  

•• For the For the proprophphylaxiylaxis ofs of  hepatitihepatitiss  A A inin  contacts contacts 

with the illwith the ill    

•• At the defects of antibody prodAt the defects of antibody produuctionction  

•• During therapy of serious infectionsDuring therapy of serious infections  (special (special 

intravenousintravenous  preparpreparationsations))          



Specific imSpecific immmunoglobulinunoglobulinss  ––  

revision revision   
  

OriginOrigin: : from the plasma of from the plasma of actively immunized donorsactively immunized donors::  

•• Human Human tetanictetanic  immunoglobulin for immunoglobulin for the prothe prophphylaxiylaxiss  of of 
  tetanutetanuss  

•• Immune Immune antistaphylococcalantistaphylococcal  plasmaplasma  

•• Ig with high titre of antibody against HBsAg for the Ig with high titre of antibody against HBsAg for the 
  prophylaxis of prophylaxis of viralviral  hepatitihepatitiss  B B   

•• Ig Ig forfor  the prothe prophphylaxiylaxiss  aandnd  tthheraperapy ofy of  chickenpox andchickenpox and  
  zosterzoster  

•• Ig Ig forfor  the prothe prophphylaxiylaxiss  aandnd  tthheraperapy ofy of  cytomegalovirus cytomegalovirus 
  infecinfectionstions  

•• Ig Ig forfor  the prothe prophphylaxiylaxiss  of of ticktick--borne borne encefalitiencefalitiss  

•• Ig Ig forfor  the prothe prophphylaxiylaxiss  of of rabiesrabies  

•• monomonocclonlonalal  AbAb  against against RSV RSV ((in premature newbornsin premature newborns))  

  



Nonspecific buildNonspecific build--up ofup of  imimmmunity unity ––  

revision revision   
Replacement of missingReplacement of missing  fafacctortorss: : normnormalal  Ig, Ig, freshfresh  

plaplassma, transferma, transfer--fafacctor tor fromfrom  lymlymphphocytocyteses  

ImImmmunomodulunomodulaatortorss: : components of common components of common 

urinary and respiratory bacterial pathogensurinary and respiratory bacterial pathogens  ––  

e.g.e.g.  perorperoralal  autovaautovaccinesccines, , stockvaccines and a stockvaccines and a 

vast numbervast number  of commercial preparationsof commercial preparations  

ProbiotiProbioticscs: : live nonlive non--pathogenic strains of microbes pathogenic strains of microbes 

reportedly able to rereportedly able to re--establish normal muestablish normal muccosal osal 

microfloramicroflora  ––  e.g.e.g.  strains of strains of E. coliE. coli, , Lactobacillus Lactobacillus 

acidophilus, Saccharomyces boulardiiacidophilus, Saccharomyces boulardii  

Interferon: Interferon: for the treatment offor the treatment of  hepatitihepatitiss  B aB andnd  C C 

aand some malignanciesnd some malignancies  

  



ANTIMICROBIAL AGENTSANTIMICROBIAL AGENTS  

= drugs used to treat infectious diseases= drugs used to treat infectious diseases  

antibiotics antibiotics ––  naturally occuring microbial      naturally occuring microbial      
                  productsproducts  

chemotherapeutics chemotherapeutics ––  synthetic compoundssynthetic compounds  

  

Different types of agents:Different types of agents:  

  antibacterialantibacterial  

  antifungalantifungal  

  antiviralantiviral  

  antiparasiticantiparasitic  



ANTIBACTERIAL AGENTSANTIBACTERIAL AGENTS  

  

InhibitorsInhibitors  ofof  1) cell wall 1) cell wall synthesissynthesis  

                                            2)2)  protein protein synthesissynthesis  

                                            3)3)  nucleic acid nucleic acid synthesissynthesis  

                                            4) other4) other  



1. 1. InhibitorsInhibitors  of bacterial of bacterial cell wallcell wall  

synthesis synthesis   

ββ--lactam agentslactam agents  
  penicillinspenicillins  
  cephalosporinscephalosporins  
  monobactamsmonobactams  
  carbapenemscarbapenems  
GlycopeptidesGlycopeptides  
  vancomycinvancomycin  
  teicoplaninteicoplanin  
Other inhibitors ofOther inhibitors of  bacterial bacterial cell wallcell wall  
  e.g. bacitracine.g. bacitracin  
                cycloserincycloserin  
            isoniazidisoniazid    
    



PenicillinsPenicillins    

AcidolabileAcidolabile::  

  benzylpenicillin (penicillin G)benzylpenicillin (penicillin G)  

  procaine penicillinprocaine penicillin  

AcidostableAcidostable::  

  phenoxymethylpenicillin (penicillin V) phenoxymethylpenicillin (penicillin V)   

Resistant to penicillinaseResistant to penicillinase::  

  methicillin, oxacillin, flucloxacillinmethicillin, oxacillin, flucloxacillin  

AminopenicillinsAminopenicillins::  

  ampicillin, amoxicillin, coampicillin, amoxicillin, co--amp., coamp., co--amox.amox.  

UreidoUreidopenicillins penicillins &&  carboxypenicillinscarboxypenicillins: :   

  coco--piperacillin, copiperacillin, co--ticarcillinticarcillin  



Acidolabile penicillinsAcidolabile penicillins  

ClassicalClassical  benzylpenicillin (penicillin G):benzylpenicillin (penicillin G):  

  crystallic penicillin G crystallic penicillin G ––  i.v.i.v.  

  procaine penicillin G procaine penicillin G ––  i.m.i.m.  

  benzathin penicillin G benzathin penicillin G ––  i.m. i.m.   

Spectrum: Spectrum: G+ cocci G+ cocci &&  rods, Grods, G--  cocci,cocci,  

  GG--  spiralsspirals  

  

Acidostable penicillinsAcidostable penicillins  
  

phenoxymethylpenicillin (penicillin V):phenoxymethylpenicillin (penicillin V):  

  --  peroral; peroral; the same spectrumthe same spectrum  

  



  

Used against infections caused by Used against infections caused by S. aureusS. aureus  

  

OriginallyOriginally  methicillin methicillin   

  staphylococci resistant to penicillinase =staphylococci resistant to penicillinase =  

MRSAMRSA, methicillin, methicillin--resistant resistant S. aureusS. aureus  

Now in use Now in use oxacillin oxacillin (but MRSA are also (but MRSA are also 

resistant to it)resistant to it)  

Combination with ampicillin: Combination with ampicillin: cloxacillincloxacillin  

  

  

Penicillins resistant to Penicillins resistant to 

staphylococcal penicillinasestaphylococcal penicillinase  



Have a broader spectrum:Have a broader spectrum:      

  most strainsmost strains  of of Enterococcus faecalisEnterococcus faecalis  

  Listeria monocytogenes Listeria monocytogenes is more sensit.is more sensit.  

Above all Above all many Grammany Gram--negative rodsnegative rods::  

  E. coliE. coli, , Proteus mirabilisProteus mirabilis, bordetellae,, bordetellae,  

  salmonellae, shigellae, hemophilli salmonellae, shigellae, hemophilli &&  oth.oth.  

AmoxicillinAmoxicillin  (p.os)(p.os)  

CoCo--amoxicillinamoxicillin  (+ clavulanic acid)(+ clavulanic acid)  

AmpicillinAmpicillin  (inj. prep. only)(inj. prep. only)  

CoCo--ampicillinampicillin  (+ sulbactam)(+ sulbactam)  

  

  

AminopenicillinsAminopenicillins  



Broad spectrum:Broad spectrum:      

  effective effective also against  also against  Ps. aeruginosaPs. aeruginosa  

CoCo--piperacillin piperacillin (+ tazobactam)(+ tazobactam)  

  

CarboxypenicillinsCarboxypenicillins  
  

Spectrum similar to ureidopenicillinsSpectrum similar to ureidopenicillins  

  effective against effective against resistant hospital resistant hospital 

strainsstrains  incl. incl. Pseud.Pseud.  aeruginosaaeruginosa    

CoCo--ticarcillinticarcillin  

UreidopenicillinsUreidopenicillins  



CephalosporinsCephalosporins  

1st generation1st generation  (spectrum like ampicillin)(spectrum like ampicillin)  
  cefazolincefazolin  
  cefadroxil (p.o.)cefadroxil (p.o.)  
2nd generation (more resist. to 2nd generation (more resist. to ββ--lactamases) lactamases)   
  cefuroximecefuroxime  
  cefuroxime axetil (p.o.)cefuroxime axetil (p.o.)  
3rd generation (very effective against G3rd generation (very effective against G--))  
  cefotaxime, ceftriaxonecefotaxime, ceftriaxone  
  ceftazidime, cefoperazone (ceftazidime, cefoperazone (P. aerug.P. aerug.))  
4th generation (also against G+)4th generation (also against G+)  
  e.g. cefepimee.g. cefepime  
  



MonobactamsMonobactams  

Aztreonam Aztreonam (against G(against G--  only)only)  

  

CarbapenemsCarbapenems  
Imipenem Imipenem (+ cilastatin = (+ cilastatin = ThienamThienam))  

  for multiresistant strains incl. G+ cocci for multiresistant strains incl. G+ cocci 

and and Kl. pneumoniae Kl. pneumoniae producing producing ESBLESBL, , 

extended spectrum betaextended spectrum beta--lactamases)lactamases)  

Meropenem Meropenem (dtto; diffuses through (dtto; diffuses through 

inflammedinflammed  meninges)meninges)  

Ertapenem Ertapenem (against ESBL(against ESBL--producing strains)producing strains)  

  



2. 2. InhibitorsInhibitors  of bacterial of bacterial protein protein 

synthesissynthesis  

  TetracyclinesTetracyclines: doxycycline : doxycycline (very broad spectrum)(very broad spectrum)  

Chloramphenicol Chloramphenicol (very toxic)(very toxic)  

Aminoglycosides:Aminoglycosides:  

  streptomycin streptomycin (now for tbc only)(now for tbc only)  

  gentamicin, amikacin gentamicin, amikacin (G(G--  rods rods &&  staphs)staphs)  

  neomycin neomycin (toxic, for topical use only)(toxic, for topical use only)  

Macrolides, azalides, ketolidesMacrolides, azalides, ketolides  

LincosamidesLincosamides  

NewerNewer  antïbiotics: antïbiotics: e.g. oxazolidinons, e.g. oxazolidinons,   

  streptogramins, glycylglycines etc.streptogramins, glycylglycines etc.  

  



Macrolides, azalides, ketolidesMacrolides, azalides, ketolides  

Macrolides:Macrolides:  

  Erythromycin Erythromycin (like PNC, + some G(like PNC, + some G--  rods)rods)  

  Roxithromycin Roxithromycin (for atypical pneumoniae)(for atypical pneumoniae)  

  Spiramycin Spiramycin (little toxic, toxoplasmosis)(little toxic, toxoplasmosis)  

Azalides:Azalides:    

  Azithromycin Azithromycin (better for G(better for G--  rods)rods)  

  Clarithromycin Clarithromycin (better for G+)(better for G+)  

Ketolides:Ketolides:    

  Telithromycin Telithromycin (even better for G+)(even better for G+)  



LincosamidesLincosamides  

LincomycinLincomycin  

Clindamycin Clindamycin   

Both for G+ (except enterococci), anaerobes, Both for G+ (except enterococci), anaerobes, 

some protozoasome protozoa  

  

StreptograminsStreptogramins  
quinupristin + dalfopristin (Synercid) quinupristin + dalfopristin (Synercid) (for G+)(for G+)  

  

  



OxazolidinonsOxazolidinons  

Linezolid Linezolid (G+ incl. MRSA (G+ incl. MRSA &&  anaerobes)anaerobes)  

  

LipopeptidesLipopeptides  
Daptomycin Daptomycin (kills MRSA)(kills MRSA)  

  

GlycylcyclinsGlycylcyclins  
Tigecyclin Tigecyclin (broad spectrum, ESBL (broad spectrum, ESBL 

producents)producents)  



3. 3. InhibitorsInhibitors  of of nucleic acidnucleic acid  

synthesissynthesis  
SulphonamidesSulphonamides: : sulfamethoxazol (only in comb.)sulfamethoxazol (only in comb.)  

PyrimidinesPyrimidines: : trimethoprim (bacteriostatic), plustrimethoprim (bacteriostatic), plus  

  sulphamethoxazolsulphamethoxazol  = = bactericidicbactericidic  coco--trimoxazoletrimoxazole  

  (most (most G+ cocci G+ cocci &&  GG--  rodsrods, nocardiae, , nocardiae, Toxopl. gondiiToxopl. gondii, , 
Pneumocystis jiroveciiPneumocystis jirovecii)  )    

QuinolonesQuinolones::  

  nalidixic acid nalidixic acid &&  norfloxacin norfloxacin (urine tract inf.)(urine tract inf.)  

  ciprofloxacin, ofloxacinciprofloxacin, ofloxacin  (multiresistant G(multiresistant G--  rods)rods)  

NitroimidazolesNitroimidazoles: metronidazol, ornidazol : metronidazol, ornidazol (anaerobes (anaerobes &&  
some parasites)some parasites)  

NitrofuransNitrofurans: nitrofurantoin, nifuratel : nitrofurantoin, nifuratel (urine tract inf.)(urine tract inf.)  

AnsamycinsAnsamycins: rifampicin, rifabutin : rifampicin, rifabutin (mainly tbc)(mainly tbc)  

  rifamixin rifamixin (travellers diarrhoea)(travellers diarrhoea)  



4. 4. MiscelanousMiscelanous  antibacterial antibacterial 

agentsagents  
PolypeptidsPolypeptids: colistin : colistin (some G(some G--  rods incl. rods incl. P. aerugin.P. aerugin.))  

polymyxin B polymyxin B (for local use inly)(for local use inly)  

AntimycobacterialAntimycobacterial  agents agents (in combinations only)(in combinations only)  

  streptomycinstreptomycin  

  rifampicinrifampicin  

  isoniazidisoniazid  

  ethambutolethambutol  

  pyrazinamidepyrazinamide  

  cycloserinecycloserine  

  PASPAS  

  dapsone dapsone (for lepra)(for lepra)  

  

  



Recommended reading materialRecommended reading material    
Paul de Kruif: Microbe HuntersPaul de Kruif: Microbe Hunters  

Paul de Kruif: Men against DeathPaul de Kruif: Men against Death  

Axel Munthe: The Story of San MicheleAxel Munthe: The Story of San Michele  

Sinclair Lewis: ArrowsmithSinclair Lewis: Arrowsmith  

André Maurois: La vie de Sir Alexander FlemingAndré Maurois: La vie de Sir Alexander Fleming  

Hans Zinsser: Rats, Lice, and HistoryHans Zinsser: Rats, Lice, and History  

Michael Crichton: Andromeda StrainMichael Crichton: Andromeda Strain  

Albert Camus: PesteAlbert Camus: Peste  

Victor Heisser: An American Doctor OdysseyVictor Heisser: An American Doctor Odyssey  

Richard Preston: The Hot ZoneRichard Preston: The Hot Zone  

Mika Waltari: The EgyptianMika Waltari: The Egyptian  

Richard Gordon: Doctor in the HouseRichard Gordon: Doctor in the House  

Richard Gordon: Doctor at LargeRichard Gordon: Doctor at Large  

Richard Gordon: Doctor at SeaRichard Gordon: Doctor at Sea  

  

  

Please mail me other suggestions at:Please mail me other suggestions at:  

mvotava@med.muni.czmvotava@med.muni.cz  

Thank you for your attentionThank you for your attention  

                              

mailto:mvotava@med.muni.cz

