FACT SHEET ON DIAGNOSTIC MODALITIES FOR TB
Tuberculosis of the lung (Pulmonary TB, which constitutes 80% of the disease) is generally diagnosed on the basis of microscopic examination with the Ziehl-Neelsen stain of three sputum samples – a spot sample taken as soon as the patient presents; a morning sample that the patient brings with him the next day, and a third spot sample obtained when the patient presents with the second sample. 
This is supplemented with chest radiography in case all the three sputum samples are negative. Diagnosis of TB of other organs (Extra pulmonary TB) involves examining either a small piece of the diseased tissue (FNAC, Biopsy), or aspirated fluid from any collection (as the case may be) using once again, microscopic examination. 
The Mantoux test (or the tuberculin test) comprises of injecting a small amount of a component of the TB bacteria (Tuberculoprotein) into the skin and observing the reaction after 48-72 hours. This merely tells us whether or not the person has been exposed to TB bacteria ever in his/her life. A positive test doesn’t mean the person has active disease, though of course it will generally be much more strongly positive in a patient with active disease than in someone else. 
The yardstick of diagnosis or gold standard is inoculating the samples obtained from the patient onto culture media (LJ medium) and checking to see if the TB bacteria grow on it. It usually takes 6-8 weeks for the bacteria to grow, so the result can be known only after observing the culture media for this period of time.

A number of modalities of diagnosis that are in varying stages of development have compared favourably in comparison to these traditional methods either in terms of accuracy or speed of diagnosis.

In patients with scanty sputum production, the inhalation of steam of salt water can be used as a method to enhance sputum production. 
In those who are unable to spit out sputum and swallow it, e.g. young children or the elderly, a thin flexible tube can be passed down the airways (flexible bronchoscopy) to directly collect samples under vision. 
As an alternative, a tube can be passed through  the nose going  via the food pipe into the stomach, following which sterile water can be deposited into the stomach and then the entire amount of fluid withdrawn via the same tube (a process called gastric lavage) to serve as the sample

Use of fluorescence microscopy is considered better than conventional Ziehl-Neelsen staining in detecting the presence of the TB bacteria. It involves use of dyes known as auramine and rhodamine that attach to the bacteria and make them glow in the dark on applying UV rays, and thus easily visible under a special fluorescent microscope that protects the examiner from the UV rays. 
Polymerase Chain Reaction, or PCR, is a technique that can amplify to easily detectable levels the minute amounts of bacterial genetic material present in the obtained samples. Detection requires use of specific probes made of genetic material that have been labeled with fluorescent or radioactive dyes to facilitate detection that would bind to specific areas of the genetic material of the bacteria. 
Unfortunately, when directly applied to the primary sample this test can tell us only about exposure, not active disease, as the genetic matter could be from active or inactive bacteria. 
It is more useful when used to rapidly identify the TB bacteria from cultures. It can also be a more convenient alternative to conventional antibiotic sensitivity testing (that takes weeks due to the slow growing nature of the bacteria) by directly looking for mutations known to be related to drug resistance, and provide accurate results within 24 hours. But since not all such mutations are currently known, it doesn’t give as reliable results as more conventional means.
Several methods of rapidly detecting the growth of TB bacteria have been developed. The basic principle involved is detection of some product of metabolism released by the bacteria using sophisticated equipment. An example is the BACTEC system that usually gives results within 5-10 days. These rapid methods can also be used for antibiotic susceptibility testing, and would obviously give much faster results than conventional methods. 

The detection of an enzyme called adenosine deaminase (ADA) in fluid samples obtained from the pleural effusion (fluid in the space around the lungs beyond the normal amount) and the central nervous system has proven to be a very accurate test in diagnosing TB of these two sites. It has not been found so useful in diagnosis of other forms of TB.

Two new tests that detect exposure to TB bacteria have been developed. Possible future replacements of the Mantoux test, these involve collecting blood samples from the patient and exposing these to components of TB bacteria. If the patient has been exposed to TB bacteria previously then his/her infection fighting white cells in the blood will release certain chemicals known as interferons. 
QuantiFERON Gold detects the levels of these interferons, while T-SPOT.TB counts the number of cells releasing these interferons. While they are better than the Mantoux test as they do not become positive following BCG immunization and the results are free from observer bias and available within 24 hours, in a country like ours with such a high prevalence of infection they are likely to remain mainly of academic interest.
