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Recommended flags in TC: 1417, 1420, 1422-1423, 1428-1432
	TREATMENT CONSIDERATIONS/ THERAPEUTIC TIPS

· Diagnostics may include: chest x-ray, sputum specimens for acid fast bacilli (AFB) smear and mycobacterial culture, bronchscopy, aspiration of pleural effusions, Mantoux test (tuberculin skin test or TST), baseline platelet count, creatinine, AST, ALT, alkaline phosphatase, bilirubin, test for HIV. 
· Directly observed therapy (DOT) is the standard of care in the tx of TB (health professional or trained worker have to watch patient swallow the anti-TB drugs).
· Failure to adhere to therapy is the major reason for the marked ↑ in cases of multidrug-resistant therapy TB (MDR-TB) worldwide. 
· Patients with latent TB infection (LTBI) have 10% chance of developing active TB, risk ↑ in certain patient populations: HIV/AIDS, recent TB exposure, organ transplant recipients, hematologic malignancies, use of immunosuppressant drugs, use of tumor necrosis-alpha inhibitors, end-stage renal dz, DM, malnutrition, abnormal chest x-ray, smoking > 1 pack daily. See Figure 1, pg 1417 for Diagnosis and Management of Latent M. tuberculosis Infection. 
· Isoniazid (INH) is treatment of choice to prevent LTBI from becoming active TB. 
· All patients with known or suspected TB should be hospitalized in a single negative pressure room + placed on respiratory precautions or isolated at home w/o high risk or new contacts. 
· Treat active TB with multiple drugs using DOT. Initial (bactericidal or intensive phase) of 2 months to eliminate majority of organisms/ prevent drug resistance, followed by continuation (sterilizing phase) of 4 to 7 months to eliminate dormant organisms.
· Encourage adequate nutrition, no alcohol, smoking cessation. 
PREFERRED DRUG CLASS/ DRUG (where appropriate) with INTERACTIONS, DOSING SUGGESTIONS etc.

See Figure 2, pg 1420 for Diagnosis and Management of Pulmonary M. tuberculosis Disease

See Table 1, pg 1422 for Standard Tx Regimens of LTBI and Active Disease (multiple drug combinations used)

See Table 2, pg 1423 for Treatment Regimens for Drug-Resistant Active TB

Antimycobacterial Agents: 1st line agent in active TB disease
ethambutol (EMB) (SE: ocular toxicity: ↓ visual acuity, central scotomata, red-green colour blindness d/t retrobulbar neuritis (dose related; rare at 15m/kg/day), skin rash (Stevens-Johnson syndrome, toxic epidermal necrolysis. Hematologic effects, GI upset, neurologic effects: h/a, dizziness, confusion, hallucinations). Assess colour vision and visual acuity at baseline and monitor monthly in patients receiving for > 2 months. Can be used in pregnancy. Not recommended for use in children who cannot be assessed effectively for visual toxicity. 
isoniazid (INH) (SE: Asymptomatic ↑ hepatic aminotransferases and bilirubin (10-20%), clinical hepatitis (sxs may occur w/in weeks to months), peripheral neuropathy (dose related). Hematologic effects. GI upset. Gynecomastia, seizures, drowsiness, drug-induced lupus, toxic encephalopathy, fever, skin rash, mood changes, lymphadenopathy. Can be used in pregnancy. Prescribe pyridoxine 25-50mg/day with INH to prevent peripheral neuropathy. 
pyrazinamide (PZA) (SE: Hepatotoxicity (rare with 2 mo therapy), rash, arthralgia, ↑ uric acid (acute gout rarely seen), drug fever, GI upset. Hematologic effects.) 
Rifamycins: 1st line agent in active TB disease
rifabutin (SE: rash, orange discolouration of body fluids (contact lens staining), GI upset, liver toxicity, flu-like illness, neutropenia, leukopenia, thrombocytopenia, myalgia, taste perversion). 

rifampin (RMP) (SE: rash (petechial rash may suggest thrombocytopenia), orange discolouration of body fluids (contact lens staining), GI upset, liver toxicity, flu-like illness, sub-clinical disseminated intravascular coagulation, diarrhea, urticaria, ataxia, confusion, visual disturbances, acute interstitial nephritis. Hematological effects). 
**In active TB infection, rifampin-based short course tx is the standard of care.

**The regimen comprises a 2-month intensive phase of isoniazid (INH), rifampin (RMP), pyrazinamide (PZA) followed by 
    a 4 month continuation phase of INH + RMP. 
**Ethambutol (EMB) is included in initial regimen if INH resistance exists or local susceptibilities are not known. 

**Preferred treatment in pregnancy includes: INH+ RMP + EMB

**Monitor response to tx with monthly smear + culture of sputum samples, which are repeated until 2 consecutive samples 

    are negative. 


	Aminoglycosides: 2nd line agent in active TB disease, used in TB meningitis
streptomycin (SM) (SE: vestibular/cochlear toxicity, ataxia (may be permanent), nystagmus, proteinuria, hypersensitiviy reaction with fever, rash. Hematologic effects. Avoid in children: painful injections, risk of irreversible auditory nerve damage). CI in pregnancy; associated with congenital deafness.
Fluoroquinolones: 2nd line agent in active TB disease and for drug-resistant disease
levofloxacin, moxifloxacin, ofloxacin
(SE: Abdominal pain, n, v, photosensitivity, dizziness, h/a, drowsiness, insomnia, diarrhea, pseudomembranous colitis, eosinophilic meningitis, tendonitis and rupture).
(Additional SE for levofloxacin + moxifloxacin: cases of severe liver injury including liver failure have been reported). 


	RED FLAGS/ COMMON INTERACTIONS ASSOCIATED WITH THIS DISEASE/ DRUGS FOR THIS DISEASE

· Streptomycin has additive toxicity with other neurotoxic, ototoxic or nephrotoxic drugs. 
· Ethambutol ↓ levels with concomitant ingestion of aluminium hydroxide: separate doses by at least 4 hr. 
· Isoniazid ↑ serum levels of carbamazepine, phenytoin, theophylline. ↑ hepatotoxicity with rifampin, ethanol, acetaminophen. Cross-hepatotoxicity may occur btwn drugs that are chemically related (eg. INH and pyrazinamide). Avoid both if reaction occurs to one of them. 
· Pyrazinamide and rifampin may lead to liver injury in patients with latent TB infection. ↑ levels with concomitant administration of allopurinol through inhibition of xanthine oxidase. 
· Rifabutin – adjust dose when combining with efavirenz (↑ clearance) or protease inhibitors (↓ clearance). ↓ serum concentration of drugs d/t hepatic enzyme induction (eg. oral contraceptives, anticoagulants, antihyperglycemic agents, immunosuppressants, methadone. 

· Rifampin- avoid use with etravirine, nevirapine and protease inhibitors. ↑ maraviroc dose if used concomitantly with rifampin. ↓ serum concentration of drugs d/t hepatic enzyme induction (same as rifabutin). 
· Fluoroquinolones ↓ absorption with concomitant iron, calcium, magnesium, zinc, antacids, sucralfate. Separate doses by 2 hr. Torsade de pointes is possible with drugs that prolong QT interval.  

· For drug-induced hepatotoxicity + active TB- use instead ethambutol, streptomycin and a quinolone. 

· For HIV patients + active TB- use rifabutin (instead of rifampin) + isoniazid in continuation phase. Monitor patients for symptoms of immune reconstitution inflammatory syndrome (IRIS) -fever, malaise, local reactions in organs. 
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