Drugs to Treat Mycobacterial Infections
Remember that mycobacterial cell walls are uniquely highly lipophili (mycolic acids).  This 
makes them acid fast when stained with Ziehl-Neelson stain.  Mycobacteria replicate 
both intracellularly and extracellularly.

Primary resistance is frequent – mycobacteria often have genetic resistance to drugs even before 
they are exposed.  Really only a problem in active TB, not in someone who’s just PPD 
positive.  Therefore, a single drug (isoniazid) is adequate to treat just a positive PPD.
Secondary/acquired resistance occurs after regimen noncompliance.  MDR = resistance to 
isoniazid and rifampin.  Two months of four drugs, then four months of two drugs.
DRUGS TO TREAT TB

Isoniazid (INH)
The first version of this drug was toxic because it also acted as a potent MAOI.
Isoniazid is bactericidal by inhibiting synthesis of mycolic acids and metabolic pathways.

It accumulates inside mycobacteria, and can form oxygen free-radicals.
Resistance often occurs when TB deletes a gene called katG, which normally activates INH.


Also, point mutations in inhA, a mycolic acid synthesis enzyme, creates resistance.
INH is metabolized by acetylation.  People who are “slow acetylators” will accumulate the drug, 
causing a reversible hepatitis.  Neurotoxicity also occurs, but is prevented by co-
administration with pyridoxine.

Rifampin
Highly bactericidal drug that inhibits RNA polymerases.  Good against mycobacteia, Gram+ and 
some Gram- including Neisseria.
Resistance occurs by mutations in RNA polymerases.
Rifampin induces P450 metabolism!  Will enhance elimination of contraceptives, coumarin, etc.

Other adverse effects include orange discoloration of urine/tears, and flu-like symptoms.
Pyrazinamide
An analogue of nicotinamide.  Especially good at killing active intracellular mycobacteria, but 
not at dormant organisms.  One side effect is hyperuricemia, so watch for gout.
Ethambutol
Ethambutol is bacteriostatic.  Inhibits RNA and mycolic acid synthesis.  Major toxicity is optic 
neuritis with color blindness and loss of peripheral vision.
Streptomycin
A mainstay of the four-drug acute treatment of TB.
Para-aminosalicylic acid (PAS)
Not used in the U.S. because the drug can induce lupus.

DRUGS TO TREAT LEPROSY

Dapsone
Inhibits folate synthesis.  Broad spectrum coverage similar to the sulfonamides.

Major toxicity is severe hemolytic uremic syndrome (HUS) in patients with G6PD deficiency.  HUS is seen classically with Dapsone or Primaquine therapy.
May also see erythema nodosum leprosum when initiating Dapsone therapy.

Clofazimine
A dye derivative.  Causes red/blue skin pigmentation.
DRUGS TO TREAT OTHER MYCOBACTERIAL INFECTIONS

Rifabutin
This is actually just like Rifampin and is much more effective, but way more expensive.
Used for prophylaxis of M. avium infections in AIDS patients.

Like Rifampin, can cause orange discoloration of urine/sweat/tears, and immunologic uveitis.

Also like Rifampin, it can induce p450, but weakly.

Macrolides and fluoroquinolones are effective against mycobacteria.  Penicillin derivatives are 
not effective because they don’t kill intracellular mycobacteria.

