Mycobacterial Disease – 24/02/03
Mycobacterium (Murray 3rd Ed pp 319)
This is a non-motile, non-spore forming and aerobic bacilli genus. The cell wall is rich in lipids, making it resistant to many disinfectants and laboratory stains. Due to the complexity of the cell wall, some bacteria only divides every 12-24 hrs therefore requiring many weeks of incubation, whilst others of the same genus require only 3 days. 

The stain most commonly used is the Ziehl-Neelsen – acid fast – decolourisation is not possible once stain is established. The different types of species is identified by growth temperature, rate of growth and whether they are:
· Photochromogens: pigment prod in light

· Scotochromogens: pigment in light + dark

· Nonchromogens: no pig prod

Mycobacteria

This can be divided into two main groups:

· M TB (Mycobact. Tuberculosis complex)

· Mycobact. Tuberculosis; M bovis; M africanum

· PPEM (Potentially pathogenic environment mycobacteria)(Atypical mycobacteria; runyan groups)

· 95% are Mycobact. Avium intracellulare

Myco. Tuberculosis (Murray 3rd Ed pp 321)

This is a gram +-ve acid fast bacilli. It grows slowly in Lowenstein-Jensen medium (2-8 weeks) and main disease caused is tuberculosis. In most patients, the disease is asymptomatic (as will be discussed later below). 90% of cause is due to inhaled air droplets involving the lungs. There are 3 main strains: 2 human and 1 bovine. Mycobact TB and Mycobact africanum (human): both form niacin under culture, and reduce nitrate whereas Mycobact bovis (bovine): does not form niacin, does not reduce nitrate. Both varieties are intracellular in host, therefore antibody mediated immunity is rather useless. 
Pathogenicity and Immunity

Inhalation of aerosolised infectious particles ( travel to terminal airways ( penetrate into unactivated macrophages located in the alveoli and replicate freely ( infected cells destroyed eventually by build up of bacteria ( cell lysis ( new cycle begins of unactivated infected phagocytic cells ( meanwhile, circulating macrophages and lymphocytes brought to infectious foci (i.e.: chemotactic factors etc) ( formation of a multinucleated giant cells made up of fused macrophages ( meanwhile, already infected macrophages can now spread into the blood stream and into other organs (i.e.: spleen, kidney, CNS etc). 
Intracellular replication of bacteria leads to CD4+ and CD8+ cells to be activated ( CD4+ cells lead to antibody production ( due to intracellular nature, this is proved useless ( CD4+ release cytokines which activate macrophages ( these engulf and kill mycobacteria ( cytotoxic T cells lyse macrophages, release mycobacteria therefore now out in the open to be phagocytosed by other activated macrophages ( if mycobacteria numbers are large then will cause tissue damage due to immune response (i.e.: cytokine toxicity, activation of complement cascade, ischaemia, hydrolytic enzymes derived from macrophages and cell lysis etc).
Collections of activated macrophages trying to control the mycobacterium can be seen histologically as: granulomas. These cells form a wall, preventing spread of bacilli. Larger granulomas become encapsulated with fibrin therefore – protecting bacilli from phagocytosis. This way the bacilli can remain dormant for years only to be reactivated at a later stage, when the person’s immune response is suppressed due to the age related factors, or immunosuppressive condition/therapy. 
Clinical Picture

Route of infection: mainly via respiratory tract, can be via gut or skin. 
Primary TB: Mostly via respiratory tract, survives intracellularly, healing, fibrosis. From lung can go to lymph nodes, spread systemically. Cell mediated immune response (as documented above) forms granulomas – prevents spread of infection, but if suppressed then can lead to uninhibited spreading and/or eventual death. Some possible conditions:

· bronchopneumonia, septicaemia, infections of spleen, GIT, UGT, bones, skin, miliary tuberculosis
· remains dormant for some years in some cases, only to be reactivated later in life.

Secondary infection: 
This can be described simply as reinfection or reactivation of the primary dormant infection. 

Diagnosis (Murray 3rd Ed pp 326)
The clinical signs and symptoms of tuberculosis is representative of the site of infection. Onset of disease is insidious, malaise, weight loss, cough (blood in sputum), and night sweats. Radiographic evidence, positive skin test, and positive culture tests are all used in determining the diagnosis of TB. In miliary TB, positive pulmonary disease may not be present. 
For laboratory cultures, you must isolate the bacilli from sputum, pus, urine, CSF etc. Skin tests are used most commonly inoculated with M TB. This gives an idea whether the person is infected, has had previous exposure. 
Treatment (Murray 3rd Ed pp 328)

Slow growing mycobacteria are resistant to most antibiotics, therefore treatment is achieved only my giving multidrug therapy over an extended period of time – to avoid development of drug resistant TB. Frontline drugs include: INH (isoniazid), rifampin, pyrazinamide for 2 months. Additional four months of therapy with INH and rifampin alone. If patient is from a drug resistant area, then you can add ethambutol and streptomycin to the frontline drugs. 
Control (Murray 3rd Ed pp 329)

TB is a highly infectious disease, so developing contacts and tracing cases is essential to maintain a infection free area. Animal sources must be treated, or eradicated – and milk must be pasteurised to avoid Mycobact. Bovis. Vaccination using Mycobact Bovis is commonly used in countries where TB is endemic. Unfortunately BCG cannot be used in immunocompromised patients. Also, another problem is that positive skin reactivity test results in all patients immunised with BCG, therefore proving quite useless as one of the testing methods. The efficacy of immunisation is about 50-80% in children, decreasing with age. 
Mycobact leprae (Murray 3rd Ed pp 323)
Leprosy is caused my mycobacterium leprae. Clinically divided into lepramatous leprosy and tuberculoid leprosy. Patients with tuberculoid leprosy have strong cellular immunity and a weak antibody mediated response. Like M tuberculosis infections, macrophages are activated, phagocytosis occurs, and bacilli replicate and are cleared. In contrast, lepramatous leprosy – in this we have a strong antibody response and a weak cell mediated response. This is the most infectious form of leprosy.
Clinical Syndromes (Murray 3rd Ed pp 323)

Clinical features include:
· Muscle wasting, deformity, digital resorption, blindness, and digital loss due to trauma, burns. This type of leprosy is not easily transmissible. Transmission is though to be also by inhalation of infectious aerosols, and skin contact with respiratory secretions and wound exudates. M Leprae cannot be grown in cell free cultures, so diagnosis is confirmed by histopathogical findings, and clinical signs and symptoms. 
Lepramatous (nodular) (Refer to notes)
This is when you have a strong antibody response and a weak CMI. The earliest sign of infection is presented by indeterminate leprosy – a inconspicuous macule. Macular lesions become raised (skin raised), nodular lesions appear in late stage lepramatous leprosy usually on face, ears. 
Tuberculoid (refer to notes)

Skin lesions are raised, macular or appear as rings and usually have a central healing part. The lesion is anaesthetic unless lesion is on the face. The peripheral nerve supplying the lesion may be enlarged (i.e.: ulnar, popliteal nerve etc). Tends to heal spontaneously but very slowly, often without later disability. 
Borderline

This is not clear cut, but may have lesions in between lepramatous and tuberculoid. 

Diagnosis (Davidsons)

Lepramatous and borderline leprosy are diagnosed by appearance of M leprae in slit skin smears. The dermis is scraped with a blade sent off for microscopy. The stain used is Ziehl-Neelsen method. Nasal smears may also be used to show evidence of lepramatous leprosy. 
The lepromin test is like the tuberculin test, but read after 4 weeks. The degree of cell immunity is evident, and is useful in classification of disease and the type of treatment and prognosis that can be estimated. 

Serological diagnosis can be achieved because M leprae has a characteristic surface lipid (PGL I) which can be detected in tissue by monoclonal antibody – i.e.: antibody binds to this therefore we know M leprae is present.

Treatment: Sulphones (eg: Dapsone), Rifampicin, lofazimine. The former two used together to prevent resis. 
