TUBERCULOSIS

Tuberculosis was a major health problem in western countries in the 19th century but since 1850 the prevalence and incidence of tuberculosis has fallen dramatically largely due to improved standards of living, hygiene, nutrition, etc.  In Tayside there are probably of the order of 50 cases of tuberculosis annually so the problem is relatively small. Many of these cases occur in people coming from areas with a high prevalence of TB. However, tuberculosis can present in unusual ways and when you have practised medicine for a number of years, you will probably have a case where in retrospect you will say “why didn’t I think about tuberculosis?”

The situation in the third world, notably Africa, the Indian sub-continent and other parts of Asia such as China, is quite different.  Here, tuberculosis is a major killer and the infection is linked in many cases to infection with HIV.  Because the health care systems in many of these areas are fragmentary and inadequate, the proportion of multi-resistant organisms in these areas is gradually increasing.  Ease of travel and immigration mean that in your careers it is likely that multi drug-resistance tuberculosis will become an increasing problem in western countries.

Infection

Bovine TB has been largely eradicated through the world so the route of transmission of tuberculosis is almost always respiratory and human to human.  The infection takes two forms, firstly primary infection and then secondary infection.

Primary Infection:  Tuberculous organisms are inhaled into the lung.  The organisms multiply, the host mounts a response leading to an area of pneumonia which may be visible on a chest x-ray.  The organisms migrate through the lymphatics to the hilar and mediastinal glands and may also migrate to other parts of the body through the bloodstream.  About six weeks after infection full cell mediated immunity develops.  This is associated with a change in tuberculin skin sensitivity from negative to positive and occasionally with hypersensitivity events such as erythema nodosum.  The host’s immune system is usually adequate and contains the disease.  This leads to healing of the pneumonia and lymphatic infection which, over a period of years, may result in calcification.  The occurrence of tuberculous pneumonia with hilar glands is termed a primary complex.  An example is given as well as a CT scan showing a healed calcified primary complex.  Occasionally the individuals immune system is inadequate to produce containment of the primary infection in which case there is progressive pulmonary infection and/or widespread systemic (miliary) disease.

Secondary Infection:  Although the host’s body may have contained the infection, viable organisms persist in the lung, lymph nodes and other areas of the body to which bloodstream dissemination may have occurred.  These organisms remain dormant until the integrity of the host’s immune system is breached by disease, drug treatment or by old age.  Reactivation of the infection then occurs and is most commonly seen in the upper zones of the lung.  Classical pulmonary tuberculosis is bilateral, upper zone and cavitating, however, the reactivation may occur in other areas.  In people from the Indian sub-continent it is often in lymph nodes, however, any area of the body can be affected which is the reason why tuberculosis can have such a wide range of presentations.

Tuberculin Testing

This is a skin test in which a non-viable protein extract of mycobacterium tuberculosis is injected intradermally (into the superficial layer of the skin so the injection causes a peau d’orange appearance) and the reaction to the injection is read 48-72 hours later in the case of a Mantoux test and a week later in the case of a Heaf test.  When reading a Mantoux test it is important that the area of induration and not erythema is measured.  A Heaf test comes with a picture guide to assess the strength of the reaction.  The test must be performed properly otherwise a false negative result can occur.  A positive tuberculin test indicates that the patient’s immune system has produced a cell mediated response to one of a number of mycobacteria.  This may be tuberculosis or it may be the BCG injection that most British schoolchildren still receive at the age of 13.  Alternatively, it may represent infection with an environmental mycobacterium rather than with mycobacterium tuberculosis complex.  A positive test also illustrates that the patient’s immune system is still working well enough to produce the response.  A negative tuberculin test implies that the patient has not been infected with mycobacteria in the past or that his or her immune system no longer recognises the antigen despite previous infection such as may happen with diseases or drugs which affect the immune system.

Diagnosis

The diagnosis of tuberculosis starts with the clinical picture.  The patient will usually have a febrile illness which has gone on for a number of weeks or more associated with night sweats and weight loss.  There may then be symptoms referable to the site of infection.  Most commonly this is the lung and will consist of cough, sputum and occasionally haemoptysis and breathlessness.  The x-ray appearances, particularly in respiratory disease, may be typical (bilateral upper zone cavitating pneumonia), however, a firm diagnosis depends on demonstrating the organism.  This can be done by staining secretions such as sputum, pus, cerebro-spinal fluid for mycobacteria using a special stain (this has to be requested specifically or a Gram stain will be used which will not demonstrate mycobacteria).  The 100% diagnostic test is the culture of organisms belonging to mycobacterium tuberculosis complex.  Culture may take 6 to 8 weeks and sensitivity testing a further 4-6 weeks.

In recent years molecular biological techniques have been applied to TB diagnosis. Blood tests based on the gamma-IFN response of T-cells to MTB complex specific antigens (T-SPOT commonly used in Tayside) have been developed which show high specificities and sensitivities. Molecular probes are available for the identification of MTB and for the SNP associated with isoniazid resistance.
Treatment of Tuberculosis

Treatment of a patient with tuberculosis with a single drug to which the organism is sensitive leads to the emergence of resistant organisms after a few weeks.  Consequently, the rule in treating tuberculosis is that at least two drugs to which the organism is sensitive must be used.  This rule must never knowingly be broken.  For instance, if a patient is receiving three drugs for the treatment of their tuberculosis and the treatment is failing clinically so that you suspect the organism is resistant to all three drugs, a single additional anti-tuberculous drug should never be added to the regime since resistance to this drug will ensue within a few weeks.  Ideally, information on the sensitivity and resistance of the infecting organism to anti-mycobacterial drugs should inform the treatment decision.  Unfortunately, this information is rarely available when treatment is started because the culture of mycobacteria and sensitivity testing takes 6-12 weeks.  Therefore, a judgement has to be made as to whether the patient is likely to have a resistant organism or not.  If the patient comes from an area where the incidence of multi drug resistant organisms is high, such as Africa, Indian sub-continent or the patient has received inadequate treatment for tuberculosis in the past, then it may be wise to use 5 or 6 drugs for the initial treatment of the infection.  Once sensitivities are known then a decision can be made on longterm treatment.  For patients without risk factors for a resistant organism it is usual to start treatment with 4 drugs, namely Rifampicin, Isoniazid, Ethambutol and Pyrazinamide.  When culture and sensitivity results are known, if the organism is sensitive to Rifampicin and Isoniazid these two drugs are continued so that the patient has received a total of 6 months treatment.  Six months treatment with Rifampicin and Isoniazid (if the organisms are sensitive to these two drugs) is sufficient for all forms of tuberculosis with the exception of central nervous system disease which should receive treatment for 12 months.

There are a number of side effects associated with anti-tuberculous chemotherapy the most serious of which is hepatitis. 

Public Health Measures

Because tuberculosis is, in the vast majority of cases, transmitted from human to human, when a case of tuberculosis is diagnosed, the physician must ask the question:  from whom did this patient acquire infection and has he/she passed on tuberculous infection to any other people?  In order to answer these questions, contact tracing is carried out.  The extent of the contact tracing depends upon how infectious the patient is.  This is measured by whether mycobacteria have been identified under the microscope in the patients sputum (sputum positive or sputum negative).  Sputum positive patients are much more infectious than sputum negative patients and so the extent of tracing in a sputum negative patient will be restricted to close contacts, i.e. people living in the same house and people with a similar exposure, e.g. people sharing an office for most of the working week.  Contacts are screened for tuberculosis with a chest x-ray and, if appropriate, a tuberculin test.  In the UK screening is carried out by the public health department.  In order to facilitate the screening process there is an onus on the physician to register all cases of tuberculosis with the public health department.  For this purpose the definition of a case of tuberculosis is any patient found at post mortem to have active tuberculosis, any person from whom M tuberculosis complex is cultured and anybody who is provided with anti-tuberculous chemotherapy on the assumption of a diagnosis of TB.

