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Tuberculosis diagnostics: Emerging technologies 
and their impact on early detection
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INTRODUCTION
TB is spread through airborne droplets, so close contact 
with someone who has active TB increases the risk of 
transmission. Malnutrition weakens the immune system, 
making it harder for the body to fight off infections like 
TB. Smoking damages the lungs and weakens the immune 
response, while heavy alcohol use increases susceptibility 
to TB by impairing the immune system. People with dia-
betes are at a higher risk of developing active TB. This is 
partly because diabetes can weaken the immune system 
and create a favourable environment for bacterial growth. 
Individuals living in crowded conditions, such as prisons, 
refugee camps, or informal settlements, are at higher risk 
of TB transmission due to close contact and poor ventila-
tion. The immune system weakens with age, making old-
er adults more susceptible to TB. Diagnosing TB involves 
a combination of clinical, radiographic, and laboratory 
methods. Early diagnosis is crucial for effective treatment 
and preventing the spread of the disease. The symptoms 
of TB can be nonspecific, making clinical diagnosis chal-
lenging. A healthcare provider will typically start with a 
detailed patient history and physical examination, focusing 
on symptoms such as prolonged cough, weight loss, and 
fever. The definitive diagnosis of TB is made through mi-
crobiological testing. 

DESCRIPTION
The most common diagnostic method is the sputum smear 
microscopy, which involves examining sputum (mucus 
from the lungs) under a microscope for the presence of ac-
id-fast bacilli (AFB), a characteristic feature of tuberculosis. 
However, this method is not always sensitive, particularly 
in individuals with HIV or in children. A more advanced 
method is where sputum samples are cultured in a labo-
ratory to allow for the growth of tuberculosis. Culture is 
considered the gold standard for TB diagnosis, as it is more 
sensitive and can provide information on drug resistance. 

In addition, molecular tests like the GeneXpert MTB/RIF 
test are increasingly used in many countries. This test 
can detect both TB and rifampicin resistance in less than 
two hours, significantly reducing the time needed for di-
agnosis and initiating treatment. Chest X-rays are often 
used to assess the extent of lung damage in suspected TB 
cases. They can show characteristic signs of TB such as 
lung infiltrates, cavities, and nodules. However, a normal 
chest X-ray does not rule out TB, especially in individu-
als with extra pulmonary TB or HIV-associated TB. The 
Tuberculin Skin Test (TST) is used to identify latent TB 
infection. A small amount of Purified Protein Derivative 
(PPD) is injected under the skin, and the site is checked 
for a reaction after 48 hours-72 hours. 

CONCLUSION
A positive reaction suggests that the person has been 
exposed to TB bacteria at some point but does not nec-
essarily indicate active disease. The treatment of TB 
involves a combination of antibiotics taken over a pro-
longed period. These drugs work synergistically to kill 
*Mycobacterium tuberculosis* and prevent the develop-
ment of resistance. For Multidrug Resistant Tuberculosis 
(MDR-TB) and extensively drug-resistant tuberculosis 
(XDR-TB), treatment is more complex and can last up to 
18 months-24 months. Second-line drugs, such as fluoro-
quinolones and injectable drugs like amikacin, are used 
in these cases. However, the treatment of drug-resistant 
TB is associated with higher costs, longer treatment peri-
ods, and greater side effects.
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