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Mycobacterial Diseases

I. TB:

a. Highly contagious respiratory disease transmitted person to person

b. Rare: bovine transferring of disease, but pasteurization of milk avoids this

c. 98% of deaths from TB take place in developing countries (many are HIV infected)

d. 50-100% mortality depending on state of immunity

e. Those who are malnourished are more susceptible to TB

II. Leprosy:

a. Those w/adequate cellular immune response get tuberculoid disease

b. Those w/out adequate cellular response get lepromatous response

c. Affects nerve/skin

III. Atypical mycobacteria

a. Low virulent organisms

b. Low infectivity

IV. Definitions:

a. Acid-fast bacilli: 

i. Difficult to stain, but once stain, it’s difficult to decolorize even with acid alcohol

b. Mycobacterium:

i. Aerobic: if see lung disease primarily in apices think TB

ii. Typical: MTB

iii. Atypical: Non-tuberculosis (MOTT)

1. M. avium: see primarily in AIDS patients

2. M. gordonnae

3. M. marinum: granulomatous skin lesion: in fish tank (fish tank granuloma)

4. M. chelonaie: contamination of suture material, implanted tissue/heart valve

V. Pathogenisis of Tubercolosis:

a. Airborne Source:

i. Active cavitary disease

ii. Active laryngeal disease (highly contageous; don’t even have to cough, just speak loudly to spill organism into environment

b. Latent TB Infection:

i. Contracts disease from someone who has active disease ( primary lung asymptomatic infection ( latent TB infection several weeks after infection (person will have (+) PPD and no evidence of active clinical disease) ( reactivation after a while

ii. If young children get primary infection, don’t go to latent TB but go to progressive disease

iii. Need microdroplets b/c it needs to get to terminal bronchioles to spread the infection (need more than one single cough to spread the infection – must have prolonged close contact w/active infectious disease)

VI. Patient’s Characteristics that enhace transmission:

a. Disease in lungs, airways, larynx

b. Presence of cough or other forceful expiratory efforts

c. Sputum (+) for AFB

d. Failure of pt to cover mouth when coughing

e. Cavitation on CXR (highly contagious b/c tons of organisms are in the cavity)

VII. Environmental Conditions that Enhance Transmission:

a. Exposure in a relatively small enclosed space

b. Inadequate local or general ventilation

VIII. Risk of nosocomial transmission:

a. Reported in close contacts w/pts when TB is not recognized early (esp when don’t use mask)

b. Performance of certain procedures:

i. Bronchoscopy: organism aerosolized during procedure

ii. Endotracheal suctioning and intubation

iii. Open abscess irrigation

iv. Autopsy

IX. Pathogenesis of Latent TB:

a. Inhaled droplet nuclei w/MTB

i. Reaches alveoli

ii. Taken up by alveolar macrophages

iii. Reach regional lymph nodes

iv. Enter bloodstream and disseminated

v. CXR:transient abnormality

vi. Cell mediated immune response controls further spread

vii. PPD(+)

1. TST (+) at 2-10 weeks (usually 3-4 weeks post exposure)

2. Tubercule is dormant, viable after many years

3. No symptoms of active TB

4. Not infectious

5. No progression in 90% of the cases

X. Pathogenesis of Active TB:

a. Latent TB ( Active disease in 10% soon after infection (primary progression)

b. Latent TB ( Active disease in 5% of infected persons w/in first two years of infection

c. Latent TB ( Active disease in 5% of infected persons sometime later in life

d. Risk is greater if cell-mediated immunity is impaired (HIV patients up to 7-10% per year)

XI. Conditions that Increase the Risk of Progression of TB:

a. HIV

b. Recent infection

c. PM, ESKD, Silicosis, Substance abuse

d. Prolonged steroid use, Immunosuppressive

e. Hematologic IRE disease

f. Intestinal bypass

g. Surgery (ie. for morbid obesity)

h. Co-morbidities

i. Age

j. Immigrants

k. Homeless

l. Close conacts

m. Health care workers

n. Incarcerated

o. Malnutrition

p. Illicit drug users

q. Children exposed to TB

r. Foreign born persons where TB is common

XII. Signs and Symptoms:

a. Fever: remittant fever (spike at early evening with night sweats and chills)

b. Cough: productive with blood tinged sputum

c. Night sweats

d. Weight loss (showing it’s a chronic disease)

XIII. Sites of Disease:

a. Meninges (TB meningitis)

b. Lymph nodes

c. Lungs/Pleura (most of disease)

d. Bones (TB abscess of spine)

e. GI tract (inflammation of terminal ileum)

XIV. Diagnosis of Latent TB Infection:

a. Skin Test (mantoux PPD)

i. Inject 5 tuberculoid units intradermally

ii. Skin prep: dry alcohol thoroughly b/c OH denatures protein and can get false (-)

iii. Look again at 48-72 hours for induration reaction (swelling of skin at injection site)

b. Classification of TB Reaction:

i. 5mm is (+)

1. HIV (+)

2. Recent contacts of TB case

3. Persons w/fibrotic changes on CXR w/old healed TB

4. Pts w/organ transplants and immunosuppressed

ii. 10 mm (+)

1. Recent arivals from high prevalence countries

2. Injection drug users

3. I didn’t get the rest…sorry; 

iii. 15 mm (+)

1. persons w/no known risk factor for TB (rare)

2. targeted skin testing programs whould only be conducted among high risk groups

c. Quantiferon (QFT)

i. Blood testing looking for immune response to (+)BAG

ii. Similar test will replace TST in the future b/c pt won’t have to come back to get resuls read

XV. Diagnosis of Active TB disease:

a. Signs and symptoms

b. CXR

c. Acid-Fast Smear

d. Culture

e. PCR Probe

f. Broncoscopy

g. Biopsy

XVI. Manifestations:

a. Giant cell: langerhan type (nuclei pushed to one side)

b. Epithelioid cells: surrouned by lymphocytes

c. Bronchogenic spilling: 

i. Organisms spill from right apex to left hilar region ( complete destructin of lung w/cavitary TB making patient highly infectious/contagious

d. Miliary TB: 

i. TB filling lymphatics

ii. Confluent in both lung fields

iii. Progression of disease in young children 

iv. Rapidly fatal

e. Dramatic cervical adenitis:

i. Treatable/not contageous

ii. Needs to be treated or could be disseminated

XVII. Anti-TB Drugs:

	Drug
	Cidal/Static
	Side Effects

	INH
	Cidal
	Hepatitis

Peripheral neuritis

	Rifampin
	Cidal
	Rash

Hepatitis

Red-orange urine and tears

	Pyrazinamide
	Cidal
	Hepatitis

Hyperuricemia

	Ehtambutol
	Static
	Optic neuritis


Treatment of Active Disease:


Multiple Drug therapy: 



Initial phase: 2 mos of INH, RIF, PZA, EMP daily 56 doses w/in 8 weeks



Continuation phase: 4 mos INH, RIF daily 126 doses w/in 18 weeks





    4 mos INH, RIF twice/wk 36 doses w/in 18 weeks



Latent TB: I didn’t get this info…


In countries w/higher prevalence of TB give live attenuated vaccine made from bovine (can be given at 1 yr)


Interference w/ PPD: rxn is not > 10mm and doesn’t persist

XVIII. Prevention:

a. Assessment and appropriate placement of patient

b. Initiation of treatment

i. ID active cases and isolate them 

ii. Usually 5-7 days of adequte therapy while patient is still coughing

c. AFB/TB precautions

d. Environmental controls:

i. Negative air pressure rooms

ii. Hepa-filters

iii. UV lights

iv. Mask/Respirators

Most patients are treated adequately and are not infectious after 7-13 days

Look to see when you can take the patient out of isolation:


Look for amount of organisms in sputum


Is the patient getting better: is their appetite increasing


Is their cough decreasing

