W- Antibiotics

	ANTIBIOTICS

	DEFINITION

	· Substance produced by or a semisynthetic substance derived from a microorganism and able in dilute solution to inhibit or kill another microorganism

	ACTION

	· BACTERIOSTATIC: Killing micro organism

· BACTERIOCIDAL: Retarding micro organism growth

	SPECTRUM

	· BROAD

· > Expensive
· Encourage development of antibiotic resistance
· >Adverse effects
· May eliminate N bacterial flora allowing N non pathogenic organisms (fungi or resistant bacteria) to flourish
· NARROW

· > Difficult to prescribe since cultures etc need to be taken to ascertain type of infection.

	PRINCIPLES FOR USE:

	· Make Dx of bacterial infection and its site

· Lobar pneumonia = streptococcus pneumoniae

· Take appropriate specimens for culture and antibiotic sensitivity testing, and perhaps microscopy for gram staining.

· Blood, Urine, Pus, Sputum, Swabs
· If cultures taken…need for urgent therapy before results available.

· Empirical AB therapy may be necessary.

· Select most appropriate drug, dose and route

· ORGANISM

· What Abs is it sensitive to?

· PT

· Age

· Allergy
· Renal / hepatic function
· Diminished resistance to infection

· Malnutrition

· Malignant disease

· Immunosuppression
· Pregnancy

· Genetic factors

· SEVERITY OF INFECTION

· If seriously ill, parenteral admin is > reliable

· Some Abs are not absorbed when given PO

· SITE OF INFECTION

· Abs do not penetrate absess walls so absesses need draining as well.

· Some Abs may not reach site of infection

· Aminoglycosides may are inappropriate for meningitis.

· PRESENCE OF FOREIGN BODIES

· Like heart valve or glass in skin likely to diminish or prevent response to Abs.

· Monitoring of therapy clinically

· Microbiologically

· Repeated cultures
· Combinations are sometimes needed

· Mixed infection

· Peritionitis

· When 2 have > effect than 1 (Synergysm)

· Penicillin and Gentamyacin for endocarditis

· Preventing development of resistance
· TB

· Used occasionally for prophylaxis (preventing infection rather than Tx it).

· Abdo surgery where pt at risk of endocarditis

	SITES OF ACTION

	· CELL WALL

· Inhibiting formation of bacterial cell wall
· Penicillin

· Cephalosporins

· PROTEIN SYNTHESIS

· Inhibiting bacterial protein synthesis
· Tetracyclines

· Aminoglycosides

· Erythromycin

· Chloramphenicol

· NUCLEIC ACID SYNTHESIS

· Inhibiting nucleic acid synthesis, either at an Early stage
· Sulphonamides

· Trimethoprim

· Later stage

· Ciprofloxacin

· Rifampicin

· CYTOPLASMIC MEMBRANE

· Altering permeability of cytoplasmic membranes
· Amphotericin

· Anti fungal

	ANTIMICROBIAL RESISTANCE

	· Increased use encourages new resistant strains

· Geographic variations depend on local prescribing trends

· Safe to know local patterns of resistance

· Some Abs would never affect an organism because of its structure and site of action

· Gram –ve bacilli are resistant to benzylpenicillin

· Some bacteria acquire resistance. Traits may either:

· Arise from mutations

· Be transferred from organism to organism by plasmids (DNA packages)

· Conjugation

· Transduction

· Bacteriophage viruses

· Resistance can occur through a number of mechanisms
· Production of enzyme which breaks down antibiotic

· B-lactamase

· Many penicillins

· Cell membrane becomes impermeable to the drug
· Tetracyclines

· Structural / biochemical alteration within organism makes it less susceptible
· Alteration of ribosomal structure may lead to erythromycin resistance


	CLASS
	EXAMPLES
	MOA
	MECHANISMS OF RESISTANCE

	BETA LACTAMS

Including…
	
	· Inhibit cell wall synthesis

· Competitively block transpeptidases, penicillin binding proteins and peptidoglycan synthesis

· Periplasmic space in Gram-positive

· Intracellular in Gram-negative

· Only act at dividing bacteria
	· Altered porin channels Gram –ve

· Modification of penicillin binding proteins (MRSA)

· Production of hydrolysin B-lactasmase enzymes (chromosomal or plasma mediated)

	· Penicillins
	· Amoxicillin

· Benzylpenicillin
	· 
	· 

	· Cephalosporins
	· Cefuroxime

· Cefotaxime
	· 
	· 

	GYCOPEPTIDES
	· Vancomycin

· Teicoplannin
	· Inhibits late stages of cell wall peptidoglycan systhesis at two stages
	· Large molecules; cannot penetrate Gram –ve porins so Gram –ve intrinsically resisitant checmical substitution to prevent binding to transpeptidase

	AMINOGLYCOSIDES
	· Gentamicin
	· Bind to 30S unit of bacterial ribosomes (require specific transport mechanism across Gram –ve inner/outer membranes)

· Disrupt bacterial protein synthesis
	· Membrane impermeability

· Enyzme inactivation of active sites

· (Multiple enzymes now involved, specific for different amioglycosides)

	MACROLIDES, LINCOSAMIDES, STREPTOGRAMINS
	· Lincomysin

· Clindamycin

· Erythromycin
	· Reversibly bind to 50S subunit of bacterial ribosomes, block peptide formation and disrupt protein synthesis
	· Modification of bacterial bacterial target (cross resistance to all macrolides/ lincosamides/ streptogramins)

	TETRACYCLINES
	· Doxycycline
	· Inhibit protein synthesis by preventing tRNA binding to ribosomes and modify ribosomal subunits

· PH dependant accumulation in cells
	· Active efflux of antibiotic from cells

	CHLORAMPHENICOL
	· Chloramphenicol
	· Competitively inhibits transfer of tRNA binding to 50S ribosomal subunit
	· Specific enzyme (scyltransferase) that inactivates the antibiotic often plasmid- mediated

· Reduced entry of drug through modified porins

	QUINOLONES
	· Ciprofloxacin

· Ofloxacin
	· Inhibit toipoismerases (DNA gyrase) and toipoismerase IV to prevent supercoiling or uncoiling of DNA, so effectively preventing DNA replication and causing cell death
	· Mutation of toipoismerases

· Porin impermeability

· Active efflux

	IMIDAZOLES
	· 
	· Under aerobic conditions form superoxide- damaging proteins, nuclear acids and lipids
	· 

	SULPHONAMIDES

& Trimethoprim
	· 
	· Inhibitsbdihydrofolate and tetrahydrofolate reductase, so inhibit folic acid synthesis from para-aminobenzoic acid (PABA)
	· Hyperproduction of PABA enzyme mutation


	SYSTEM
	RECOMMENDATION (GPN 03/05)
	CAUSES

	BLOOD
	
	

	Septicaemia
	· Benzylpenicillin
	· 

	CV SYSTEM
	
	

	Endocarditis (Initial or Staphylococci)
	· Flucloxacillin + Gentamicin
· * Use Vancomycinif + Rifampicin if penicillin allergic
	· 

	Endocarditis (Streptococci)
	· Benzylpenicillin*+ Gentamicin
	· 

	CNS
	
	

	Meningitis (Blind Tx)
	· Meningococcus: Benzylpenicillin
· Pneumococcus: Benzylpenicillin 

· Listeria: Ampicillin  + Gentamicin
· Haemophilus: Chloramphenicol

	· Neisseria meningitidis (850 / year)

· Streptococcus pneumoniae (250 / year) often responsible for H-acquired.

· Staphylococcus aureus (40 cases / year)

· Haemophilus influenzae type B (40/year).

· Listeria monocytogenes (20 / year). Assoc with Risk groups: (>50 years old, OHics, neonates, immunosuppressed, Dm.

· Mycobacterium tuberculosis (15 / year) 

· Escherichia coli (10 / year)

· Group A beta-haemolytic Streptococcus spp. (10 / year).

	ENT
	
	

	Purulent conjunctivitis
	· Chloramphenicol / Gentamicin Eye-Drops
	· 

	Tonsillitis
	· Methylpenicillin (250qds- 7/7)

· Erythromycin (250qds)
	· Step. Pneumococcal. Haemophilis.

	Sinusitis
	· Cefuroxime + Metronidiazole
· Amoxicillin: but often resistant
	Acute sinusitis (community-acquired)

· Streptococcus pneumoniae, Haemophilus influenzae, Moraxella catarrhalis 

· Beta-haemolytic Streptococcus spp. Group A. 

Acute sinusitis (nosocomial) 

· Pseudomonas aeruginosa, Enterobacteriaceae, Staphylococcus aureus. 

Chronic sinusitis

· Bacteroides spp, Fusobacterium spp.

	Orbital Cellulitis
	· Cefuroxime + Metronidiazole
	Staphylococcus aureus, Streptococcus spp., including Streptococcus pneumoniae and beta-haemolytic Streptococcus spp. Group A, Haemophilus influenzae, Anaerobes, Neisseria meningitidis, Fungi, especially in the immunocompromised.

	Otitis media
	· Amoxicillin (125mg tds 3-5/7)

· Erythromycin
	· Step. Pneumococcal. Haemophilis.

	GI SYSTEM
	
	

	Campylobacter Enteritis
	· Ciprofloxacin
	· 

	Invasive salmonellosis
	· Ciprofloxacin
	· 

	Appendicitis
	· Cefuroxime + Metronidiazole
	· 

	Diverticulitis
	· Ceftotaxime + Metronidiazole
	· Organisms are generally those of gut flora (anaerobes & Gram -ve bacilli [Escherichia coli or Bacteroides spp.)]).

	Cholecystitis (or Biliary Tract Infection)
	· Cefuroxime + Metronidazole 
	CHOLECYSTITIS:

· Gram-negative organisms include Enterobacteriaceae & Haemophilus influenzae. 

· Gram-positive organisms include Enterococcus spp. & Streptococcus pneumoniae. 

· Anaerobes are rare but are associated with a more severe clinical illness.

CHOLANGITIS:

· Escherichia coli.

	Pancreatitis
	· Cefuroxime
	· Enterobacteriaceae

	Peritonitis
	· Cephalexin + Metronidiazole (Cephalexin-aerobes, Metronidiazole- anaerobes)
	· AEROBES:

· Escherichia coli and other Enterobacteriaceae., Streptococcus spp., Enterococcus spp., Staphylococcus spp.

· ANAEROBES:

· Bacteroides fragilis and other Bacteroides spp., Clostridia.

	GENITAL SYSTEM
	
	

	Candida
	· Imidazole (Antifungal) 
	· 

	Herpes
	· Famciclovir (Antiviral) 
	· 

	Genital Warts
	· Trichloroethanoic acid (Antiviral) 
	· 

	Syphilis
	· Benzylpenicillin
	· 

	Gonorrhoea
	· Amoxacillin
	· 

	Trichomoniasis vaginalis
	· Metronidazole 
	· 

	Chlamydia
	· Azithromysin (1g Od 1d)

· Doxycycline: Old hat now as Az is just one dose!
	· 

	PID
	· Metronidazole + Doxycycline
	· 

	MS SYSTEM
	
	

	Septic arthritis
	· Flucloxacillin + then Clindamycin
	· Staphylococcus aureus including strains of MRSA, Streptococcus spp, Gram-negative organisms including Haemophilus influenzae type B, Mycobacterium tuberculosis, Anaerobes, Neisseria gonorrhoeae.

	RESP SYSTEM
	
	

	Bronchiectasis
	· Amoxicillin
	The most common causative organisms of infection in bronchiectasis are:

· Haemophilus influenzae, Streptococcus pneumoniae, Staphylococcus aureus, Pseudomonas aeruginosa. 

Less common pathogens include:

· Beta-haemolytic streptococci Group A, Aspergillus fumigatus.

	Influenza Infection
	· Zanamivir (Antiviral) 
	· 

	COPD Exacerbation
	· Amoxicillin / Doxycycline
	· Haemophilus influenzae predominates but Gram -ve opportunists are frequently seen, esp in pts with deteriorating lung function. Pseudomonas aeruginosa & Enterobacteriaceae account for ~2/3 of infections in patients with an FEV <35% of predicted.  Acute exacerbations of chronic bronchitis are often polymicrobial.

	Pneumonia: Com (mild) 
	· Amoxicillin (500mg tds) + Erythromycin (500mg qds)
	· Most community-acquired pneumonias are bacterial -predominant pathogen is Streptococcus pneumoniae.

· Second Most common cause: Haemophilus influenza.

· Other Causes: Chlamydia pneumoniae & Mycoplasma pneumoniae are < common but > frequent in pts <75.

	Pneumonia: Com (severe)
	· Cefuroxime (500mg qds) + Erythromycin (500mg qds: 1/52)
	· 

	Pneumonia: Hospital
	· Cefuroxime
	<5 days of H admission (Early infections typically involve endogenous flora of the upper respiratory tract):

· Streptococcus pneumoniae, Haemophilus influenzae, Staphylococcus aureus

>5 days of H admission (Late infections involve either exogenous flora or endogenous flora altered by previous antibiotic therapy, stress or illness):

· Enterobacteriacae such as Escherichia coli or Klebsiella pneumoniae 

· Aerobic Gram-negative bacilli such as Acinetobacter spp. or Pseudomonas aeruginosa 

· Staphylococcus aureus (both methicillin-sensitive and MRSA)

	URINARY TRACT
	
	· 

	Renal Stones
	· +/- Cefuroxime
	· 

	Acute pyelonephritis
	· Ciprofloxacin +/- Cefuroxime
	· Escherichia coli (>80% of cases) 

· Other Causes: Proteus spp., Klebsiella spp., Enterococcus spp., Coagulase negative Staphylococcus spp., Staphylococcus aureus, Streptococcus spp.

	Acute prostatitis
	· Ciprofloxacin
	· Gram-negative bacilli: Escherichia coli (the most common cause, responsible for approximately 80% of cases) Proteus spp., Klebsiella spp., Pseudomonas spp

· Other Causes: Enterococcus spp., Staphylococcus aureus

· Less commonly, sexually transmitted pathogens such as Chlamydia trachomatis or Neisseria gonorrhoeae.  

	‘Lower’ UTI (Cystitis)
	· Trimethoprim (200mg bd 5/7)

· Cephalexin (if pregnant)
	· Escherichia coli (~ 80% of community-acquired UTIs)

· Other Common causes: Staphylococcus saprophyticus, Proteus spp., Enterococcus spp. Klebsiella, Streptococci

	SKIN
	
	

	Chickenpox
	· Aciclovir (Antiviral)
	· 

	Acne Vulgaris
	· TOP:Erythromycin + Clindamycin
· PO: Doxycycline: If Severe (250mg, 3/12)
	· 

	Cellulitis
	· Benzylpenicillin + Flucloxacillin (250mg qds 1/52 for both)
	· Beta-haemolytic Streptococcus spp. May also be Group A, Staphylococcus aureus.

	Wound Infection
	· Flucloxacillin 
	· 

	Impetigo
	· Flucloxacillin (250mg qds 1/52)
	· Staph Aureus in UK. Strep in US


	BETA LACTAMS
	GYCOPEPTIDES
	AMINOGLYCOSIDES
	MACROLIDES
	TETRACYCLINES
	CHLORAMPHENICOL
	QUINOLONES
	SULPHONAMIDES & Trimethoprim

	Penicillins
	Cephalosporins
	
	
	
	
	
	
	


Rules which seem to follow:

	DRUG
	CONDITIONS
	SUMMARY
	REMEMBER

	Amoxicillin:
	Otitis Media, Bronchiectasis, COPD exac, Pneumonia com mild, Gonorrhoea, Cellultitis (+ Benzyl)
	Mild / Community Respiratory + Ear + Blood
	Youre a gonna ‘ere unless you have Amoxicilllin because you can’t breathe with a cellulitis ear.

	Benzylpenicillin:
	Endocarditis (Strep…+ Gentamycin), Meningitis, Syphilis, Cellulitis
	Heart (Strep) + Blood + Head
	Strapping Gentle Ben’s Heart pumps blood to his head.

	Flucloxacillin:
	Endocarditis (Initial & Staph…+ Gentamycin), Septic Arthritis, Wound Infection, Impetigo
	Heart+ Skin + Joints
	The broken heart grew skin and joints and flew away wounded.

	Methylpenicillin:
	Tonsillitis, Wound Infection.
	Mouth + Wound
	Methylated spirits give you a Wounded Mouth

	Chloramphenicol:
	Meningitis (H Inf), Conjunctivitis.
	Head + Eye
	Chloramphen-EYE-col,

Chloramphen-INFLUENZA-col

	Cefuroxime:
	Pneumonia com severe / Hospital, Renal Stones
	Pneumonia Severe
	CeFURYoxime: Its Severe

	Cefuroxime + Met:
	Sinusitis, Orbital Cellulitis, Appendicitis, Diverticulitis, Cholecystitis (or Biliary Tract Infection), Pancreatitis, Peritonitis, Pyelonephritis
	GI Tract + Sinusitis + Orbital Cellulitis
	The eye snotted on the stomach.

	Metronidazole:
	Tri vag, PID (+ Doxy), Wound Infection
	Women’s + wound
	Old WOMEN on the METRO falling over

	Ciprofloxacin:
	Prostatitis, Campylobacter, Salmonella.
	Higher UTI + Food Poisoning
	

	Trimethoprim: 
	Lower UTI
	Lower UTI
	


Green = What I Was prescribed for my knee.





































































































































































































































































WILL WESTON
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