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TUBERCULOSIS

Definition:-

A bacterial infectious disease, which tend to be chronic, involving any part of the body. 

Tuberculosis (T.B.) is an important cause of disability and death in many parts of the world.  In the absence of proper treatment half of the cases would die within two years. Appropriate chemotherapy nearly always results in a cure. 95% of initial infection would pass into a long latent phase. The remainder may progress to pulmonary or extra pulmonary T.B. Abnormal X-Ray densities indicative of pulmonary infiltration, cavitations or fibrosis can occur before clinical manifestations. Fatigue, fever and weight loss are important early features. Chest pain, cough and haemoptysis become prominent in advanced stages.

Magnitude of the Problem:-

Tuberculosis kills 2 million people each year. The global epidemic is growing and becoming more dangerous. The breakdown in health services, the spread of HIV/AIDS and the emergence of multidrug-resistant TB are contributing to the worsening impact of this disease.

In 1993, the World Health Organization (WHO) took an unprecedented step and declared tuberculosis a global emergency, so great was the concern about the modern TB epidemic.

It is estimated that between 2000 and 2020, nearly one billion people will be newly infected, 200 million people will get sick, and 35 million will die from TB-if control is not further strengthened.

I.
Epidemiology:

Agent and Reservoir:

Mycobacterium tuberculosis in human, and M. bovis in cattle.

Age:

Generally, mortality and morbidity increase with age. The most serious outcome of initial infection is more frequent in unimmunized infants, adolescents and young adults. The most hazardous period for development of clinical disease is the first 6-12 month after infection. The risk of developing disease is highest under 5 years of age, lowest later in childhood and high again among adolescents, young adults and the very old.

Sex:  Childhood: No difference.

Among adult, mortality and morbidity are more in males than females (Exposure).

Incubation Period:

From infection to primary lesion (or positive tuberculin test): 4-12 weeks. The highest risk of progressive pulmonary (or extra-pulmonary T.B.) is within the first or second year.

Mode of Transmission

TB is a contagious disease which is transmitted through airborne droplet nuclei (1-5 u m in diameter) remaining airborne for long time. When infected people cough, sneeze, talk or spit, they propel TB germs, known as bacilli, into the air. A person needs only to inhale a small number of these to be infected. Bovine T.B. is transmitted through un-pasteurized milk or milk products. Extra pulmonary T.B. is not communicable. T.B. can also be transmitted by direct invasion through wounds.

Left untreated, each person with active TB will infect on average between 10 and 15 people every year. But people infected with TB will not necessarily get sick with the disease. The immune system ‘walls off’ the TB bacilli which, protected by a thick waxy coat, can lie dormant for years. when someone’s immune system is weakened, the chances of getting sick are greater.

Factors affecting the probability of infection include the number of expelled organisms, the concentration of the organisms in the air, the duration of exposure as well as the immune status of the exposed person.

Communicability: (Pulmonary and Laryngeal T.B.)

As long as there are viable bacilli in the sputum. Infectivity is low but with intimate, prolonged contact there is 30% risk of infection. Epidemics are reported among people congregated in enclosed spaces such as nursing homes, shelters for the homeless, hospitals, schools, prisons and office buildings. Communicability is influenced by the dose of bacilli, virulence, adequacy of ventilation and aerosolization of bacilli by cough. Antimicrobial therapy can reduce the risk of infection significantly within few days to few weeks.

Susceptibility to disease: For those previously infected susceptibility to disease is markedly increased with:


-
Immuno suppression (including HIV).


-
Underweight and undernourishment.


-
Silicosis.


-
Diabetes mellitus.


-
Gastrectomy

· Drug abuse.

Case Detection:

· Sputum smear microscopy is the most cost-effective method of 

screening pulmonary T.B. suspects referring to health services. It identifies sputum smear positive, highly infectious T.B. cases.

· T.B. is diagnosed using patient history, clinical examination and 

diagnostic tests.

Global and Regional Incidence:-

The disease has worldwide distribution. No country is almost free from T.B. The disease is more in cities than rural areas and more among the poor than the rich.

Each year, more people are dying of TB. New outbreaks have occurred in Eastern Europe, where TB deaths are increasing after almost 40 years of steady decline. In terms of numbers of cases, the biggest burden of TB is in South-East Asia. 

· TB kills about 2 million people each year.

· Around 8 million people become sick with TB each year.

· Over 1.5 million TB cases per year occur in sub-Saharan Africa. This number is rising rapidly as a result of the HIV/AIDS epidemic.

· Nearly 3 million TB cases per year occur in South-Eastern Europe.

· 5-10 percent of people who are infected with TB become sick or infectious at some time during their life.

Factors Contributing to the Rise in T.B.:-

*
HIV is accelerating the spread of TB.

HIV and TB form a lethal combination, each speeding the other’s progress. HIV weakens the immune system. Someone who is HIV-positive and infected with TB is many times more likely to become sick with TB than someone infected with TB who is HIV-negative. TB is a leading cause of death among people who are HIV-positive. It accounts for about 15% of AIDS deaths worldwide. In Africa, HIV is the single most important factor determining the increased incidence of TB in the last ten years.

*
Poorly managed TB programmes are threatening to make TB incurable.

Until 50 years ago, there were no drugs to cure TB. New, strains that are resistant to a single drug have been documented in every country surveyed and, strains of TB resistant to all major anti-TB drugs have emerged. Drug-resistant TB is caused by inconsistent or partial treatment, where patients do not take all their drugs regularly, or for the required period. It was previously reported that when patients  start to feel better, doctors and health workers may prescribe the wrong treatment regimens or there is a possibility that the drug supply is unreliable. A particularly dangerous form of drug-resistant TB is multidrug-resistant TB (MDR-TB), which is defined as the disease due to TB bacilli resistant to at least isoniazid and rifampicin the two most powerful anti-TB drugs. MDR-TB is rising at alarming rates in some countries, especially in the former Soviet Union, and threatens global TB control efforts.

From a public health perspective, poorly supervised or incomplete treatment of TB is worse than no treatment at all. When people fail to complete standard treatment regimens, or are given the wrong treatment regimen, they may remain infectious. The bacilli in their lungs may develop resistance to anti-TB drugs. People they infect will have the same drug-resistant strain. While drug-resistant TB is treatable, it requires extensive chemotherapy (up to two years of treatment) that is often prohibitively expensive (often more than 100 times more expensive than treatment of drug-susceptible TB), and is also more toxic to patients.

* 
Movement of people is helping the spread of TB.

Global trade and the number of people traveling in aeroplanes have increased dramatically over the last forty years. In many industrialized countries, at least one-half of TB cases are among foreign-born people. In the US, nearly 40% of TB cases are among foreign-born people. 

Other displaced people such as homeless people in industrialized countries are at risk. In 1995, approximately 30 percent of San Francisco’s homeless population and 25 percent of London’s homeless were reported to be infected with TB. These figures compare to overall prevalence of 7 percent in the United States and 13 percent in the United Kingdom. The prevalence of infection in prisons can be even higher.

Conclusion:- 

Every country is vulnerable to the consequences of poor TB control and treatment practices in other countries.

II.
PREVENTION 

1.
Health Education:


*
Mode of spread


*
Methods of control


*
Importance of early diagnosis


*
Importance of proper prolonged treatment.

2.
Provide facilities for early diagnosis and treatment for:


*
Cases


*
Contacts (symptomatic or not)


*
Suspects who:


-
Have chronic respiratory symptoms


-
Performed a chest X-Ray for whatever reason.

3.        Outreach Services:


*
Supervision of treatment of cases

*
Arrange for examination of contacts and suspects in the community.

4.
BCG vaccination for:


*
Infants


*
Negative tuberculin (esp. contacts)

[Tuberculin reaction is suppressed in critically ill T.B. patients, during certain acute infections (measles), by live attenuated viral vaccines, in the immuno suppressed (because of drugs or disease) and in pregnancy.]

5.
Bovine T.B.


*
Slaughter of tuberculin reactors


*
Pasteurization of milk

CONTROL

1.
Report to local health authorities

2.
Cases


*
Prompt treatment


*
Hospitalize if



-
Severely ill



-
Open case

-
Home treatment is difficult or impossible for social or medical reasons.


*
Cover mouth and nose when coughing or sneezing.





*
Re-emphasize the need to adhere to the prescribed treatment regimen.


*
Adequate ventilation.

What is DOTS?

DOTS stands for (Directly Observed Treatment, Short-Course).

It is the most effective strategy available for controlling the TB epidemic today.

DOTS uses sound technology the successful components of TB control and packages it with good management practices for widespread use through the existing primary health care network.

It has proven to be a successful, innovative approach to TB control in countries such as China, Bangladesh, Viet Nam, Peru, and countries of West Africa. However, new challenges to the implementation of DOTS include health sector reforms, the worsening HIV epidemic, and the emergence of drug-resistant strains of TB.

The technical, logistical, operational and political aspects of DOTS work together to ensure its success and applicability in a wide variety of contexts.

WHO and its international partners have formed the DOTS-Plus Working Group, which is attempting to determine the best possible strategy to manage MDR-TB. One of the goals of DOTS-Plus is to increase access to expensive second-line anti-TB drugs for WHO-approved TB control programs in low and middle income countries.

Effective TB Control.

The WHO-recommended treatment strategy for detection and cure of TB is DOTS. DOTS combines five elements: political commitment, microscopy services, drug supplies, surveillance and monitoring systems and use of highly efficacious regimes with direct observation of treatment.

Once patients with infectious TB (bacilli visible in a sputum smear) have been identified using microscopy services, health and community workers and trained volunteers observe and record patients swallowing the full course of the correct dosage of anti-TB medicines (treatment lasts six to eight months). The most common anti-TB drugs are isoniazid, rifampicin, pyrazinamide, streptomycin and ethambutol.

Sputum smear testing is repeated after two months, to check progress, and again at the end of treatment. A recording and reporting system documents patients’ progress throughout, and the final outcome of treatment.

· DOTS produces cure rates of up to 95 percent even in the poorest countries.

· DOTS prevents new infections by curing infectious patients.

· DOTS prevents the development of MDR-TB by ensuring the full course of treatment is followed.

· A six-month supply of drugs for DOTS costs US $ 11 per patient in some parts of the world. The World Bank has ranked the DOTS strategy as one of the “most cost-effective of all health interventions.”

Since DOTS was introduced on a global scale, millions of infectious patients have received effective DOTS treatment. In half of China, cure rates among new cases are 96 percent. In Peru, widespread use of DOTS for more than five years has led to the successful treatment of 91 percent of cases.

By the end of 1998, all 22 of the high burden countries which bear 80% of the estimated incident cases had adopted DOTS. 43 percent of the global population had access to DOTS.

WHO targets are to detect 70 percent of new infectious TB cases and to cure 85 percent of those detected. Six countries had achieved these targets in 1998. Governments, non-governmental organizations and civil society must continue to act to improve TB control if we are to reach these targets worldwide.

Note: 

The included estimates in this lecture note are based on reports made by countries to the World Health Organization and WHO incidence estimates. All numbers are based on the most recent year of available data.
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