Tuberculosis

	Types of Mycobacteria
	
	who’s at risk?
	Clinical Features

	Mycobaterium
	Causes most infections
	1. Diminished social and economic conditions: poor housing/overcrowding

2. Those in close contat w/many potential pts: health workers

3. IC people: AIDS pts, those on immunosuppressive therapy

4. Contacts of pts w/smear + pulmonary disease

       5. Children, adolescents, young adults
	Systemic effects:

   -anorexia, wt loss

   -lassitude/weakness & exhaustion

   -sweats and evening rise of Temp

Local effects:

   -cough

   -sputum

   -hemoptysis

	Myobacterium bovis
	Endemic in cattle

Spread to man by milk

Rare in humans
	
	

	Atypical/Opportunistic mycobacteria
	-Causes pulmonary and generalized infection in IC patients

-Cervical lymph node infection in children

-Resistant to many drugs
	
	


Primary Pulmonary Tuberculosis:
1. Primary focus (hilar/mediastinal lymph glands forming primary complex which heals spontaneously

2. Direct extension of primary focus ( progressive pulmonary tuberculosis

3. Spread to the pleura ( TB pleurisy and pleural effusion

4. Blood born spread: few bacilli ( pulmonary, skeletal, renal, genitourinary infection often months to years later

5. Massive spread: miliary TB and meningitis

	Treatment
	characteristics
	Drugs

	First line agents
	Greatest level of efficacy w/acceptable degree of toxicity
	1. Isoniazid

2. Rifampin

3. Ethambutol

4. Streptomycin

5. Pyrazinamide

	Second line agents
	Lower in efficacy and higher in toxicity

-Used due to resistance or pt-related factors of 1st line drugs
	1. Ehionamide

2. Para-amino-salicyclic acid

3. Kanamycin, capreomycin

4. Cycloserine

5. Fluoroquinolones:

   -cipro, ofloxacin, sparfloxacin (MTB and atypical Mycobacteria

	Chemotherapy for TB
	-Chronic nature of disease and necessity for long term tx w/drugs can cause toxicity

-Intracellular location of organism protects it against drugs

-Pt compliance

-Frequent development of resistance to drugs occurs, especially w/single drug tx

-Combinations of drugs advised in order to avoid/delay emergence of resistant organisms and to increase antibacterial effectiveness
	


	Drug
	PK
	MOA/USE
	AE
	Other

	Isoniazid (INH)
	-well absorbed

-absorption impaired in presence of antacids

-penetrates CNS
	-Inhibits synthesis of mycolic acid

-effective both intracellular and extracellular organisms
	1. Inhibits pyridoxal phosphate kinase ( peripheral neuritis.  Pyridoxine (B6) can prevent or reverse the neuritis

2. Hepatotoxicity due to conversion of INH in liver to hydrazine (toxic metabolite)

3. Allergic rash

4. Drug fever

5. Drug interactions:

   -inhibits met of phenytoin & warfarin
	-INH is acetylated and excreted thru renal mechanism

(MTB and M. kansasii are susceptible)

chemoprophylaxis:
   -INH 5mg/kg p.o. to PPD (+) children under 3 yrs for 1 yr (b/c they are vulnerable to miliary TB and TB meningitis)

   -Infants of highly infectious pts: use for 6 weeks

   -IC pts

	Rifampin
	-Penetrates CNS

-Deacetylated in liver and excreted in bile
	-Inhibits DNA-dependent RNA polymerase, thus inhibiting RNA synthesis

-Effective against:

  -intra/extracel orgs

  -meningococcal meningitis

  -Hib meningitis

  -in combo: leprosy

  -MTB

  -atypical mycobacteria

  -M. leprae

  -enhances effect of amphotericin B in systemic funcgal infection. Doxy+Rif ( brucelosis


	1. Hepatotoxicity

2. Body fluids (urine, saliva, sweat, tears,feces) are colored red

3. GI irritation

4. skin rashes

5. Flue like syndrome (fever and chills)

6. Induces P450:

   -enhances elim of steroid BC pills

   -ketoconazole

   -methadone

   -warfarine
	Rifabutin: 

   -active against MAC

  -less  interaction w/HAART drugs

Rifapentine:

   -long acting

   -(+) cross resistance

Resistance developed if drug used alone

	Ethambutol
	-Well absorbed from GI

-Distributed in CSF

-Some met to aldehyde then to dicarboxylic acid and excreted thru kidneys

-large portion excreted in urine unchanged
	-Inhibits muycolic acid into cell wall

-Inhibits cell wall synthesis by blocking arabinosyl transferase and also inhibits nucleic acid

Useful in MTB and atypical mycobacteria
	1. Decreased visual acuity 

2. Optic neuritis (reversible)

3. can’t tell diff btwn green and red

4. not recommended for children under 5 years of age
5. Headache, periph neuritis, confusion

6. Interferes w/renal excretion of uric acid
	

	Pyrazinamide
	-Well absorbed from GI

-Enters CSF

-active in acidic env: acute inflam effect up to 2 mos when inflam changes present
	MOA NOT KNOWN
	1. hyperuricemia occurs by inhibiting uric acid excretion (precipitates gout)

2. Heptatotoxicity (jaundice (liver function tests done b4 and during tx)

3. GI irritation

4. skin rashes, photosensitivity
	

	Drug
	PK
	MOA/USE
	AE
	Other

	Ethionamide
	-absorbed orally

-reaches CSF
	-Inhibits mycolic acid

-Used in resistant MTB
	1. Intense gastric pain due to irritation: 

   -diarrhea

   -anorexia

2. Neuotoxic manifestations:

  -mental disturbances

  -impotence


	-2nd line DOC

-has structural similarity w/INH and Pyrazinamide



	Para amino Salicylic Acid
	-does NOT reach CSF


	-Blocks dihydropteroate synthase
	1. GI disturbances and pain w/large doses
	-alternative for thembutol in children under 5 years of age

	Cycloserine
	
	-Inhibits alanine racemase
	1. CNS toxicity:

   -drug induces psychosis

2. CI in seizures
	


LEPROSY

	Characteristics
	Drugs used to Treat
	Drug 

Derivative

	1. Associated w/peripheral neuritis, chronic granulomatous lesions

2. AFB undergo slow multiplication; grows in mice and armadillo BUT NOT IN ARTIFICIAL MEDIA

3. Droplets from sneezes, nasal mucosa = heavily infected

4. Mycobacterium leprae show a predilection for peripheral nerves, skin, and mucosa of upper respiratory tract; appear to grow in cooler areas of body

5.Most characteristic feature of leprosy can be used to dx:

   -hypopigmented patches

   -peripheral neuropathies

   -histamine test diagnostic: when inject Sub Q, tripple response not there: wheel, flare, redness
	 Dapsone
	 Sulfonamide

	
	Clofazimine
	Phenazine

	
	Rifampin
	Anti-TB drug

	
	Amithiozone
	Thiosemicarbazone

	
	Mincocyline
	Tetracycline

	
	Ofloxacin
	Quinolone


	Drug
	PK
	MOA/USE
	AE
	Other

	Dapsone
	BacterioSTATIC
	MOA similar to sulfonamides
	1. Lepra rxn:

  -erythema nodosum leprosum (similar to Jarisch-Herxheimer rnx)

  -mild to severe, life threatening

  -tx w/clofazimine which has antileprotic and anti-inflam effects

  -chloroquine, thalidomide, corticosteroids can be fiven in serious cases

2. hemolytic anemia in G6PD def

3. Peripheral neuritis

4. GI irritation

5. Drug-induced lupus
	-Resistance can occur in cases of single drug use

-Primary resis: 

   -acquiring infection from pts harboring resistant orgs

-Secondary resis:

   -develops during tx, especially if pt is noncompliant, taking sub-therapeutic doses or single drug tx

	Chlofazimine
	-structurally related to dapsone, but no cross resistance
	-used in following cases:

   -dapsone resis

   -lepra rxn
	1. Eosinophillic enteritis

2. GI irritation

3. Marked discoloration of the skin


	

	Amithiozone
	
	-alternate to dapsone
	
	Emergence of resis is common therefore it’s used in combo w/other anti-lepsory drugs


