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Abstract: 

Tuberculosis is a fatal disease that is transmitted through air and is caused by Tuberculosis that generally 

affects the pulmonary portion of the human body and leading to severe coughing, fever and pain. Although 

the ongoing research on Tuberculosis from few past years has provided valuable information about 

Tuberculosis transmission, detection and treatment. TB puts stress on public health because of its high 

mortality rates after HIV. WHO is working closely with countries partners and civil societies in scaling up the 

TB response. In India National strategic plan (2017-2025) has a national goal of elimination of TB by 2025. It 

requires increased awareness and understanding of TB. This review article will focus on the epidemiology, 

etiology, mode of transmission, pathogenesis, pulmonary and Extrapumonary TB, Symptoms, risk factors, 

diagnosis, treatment of TB and provide a knowledge on the current epidemiology, pathogenesis and immune 

response, proper treatment and control of TB. Interferon gamma release assay (IGRAs) are whole blood tests 

in diagnosing TB but unable to distinguish Tuberculosis Infection from TB disease. Tuberculin skin test (TST) 

are used around all over the world for Tuberculosis diagnosis. Treatment regimen for sensitive, drug resistant 

and extensive drug resistant TB has been summarized along with never drugs recommended for multi drug 

resistant TB. To fight against this fatal disease that has no boundaries, it is necessary to clear and understand 

all the mechanisms of TB overall with giving Better information about its treatment. 
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Introduction: 

   In 1882, Robert Koch discovered the causative agent of tuberculosis. It is an airborne infectious disease 

caused by an organism of the Mycobacterium tuberculosis complex. It is the most dangerous bacterial 

infection responsible for the sharp rise in deaths. In 2016, TB continues to be a major cause of morbidity and 

mortality, mainly in low- and middle-income countries. TB is a terrible disease that dates back to ancient 

times.The disease was historically called “consumption” because it could consume the insides of any infected 

person. It is an airborne disease when a healthy person comes into contact with an infected person and 

inhales their sputum. Infected person, then the  healthy person is also sick or infected. This bacterium 

primarily attacks the lungs but  can also damage other parts of the body such as the central nervous system, 

lymphatic system, circulatory system, kidneys, bones and joints. In  the base of the organ tuberculosis is 

affected by two types: 1.Pulmonary tuberculosis: when TB affects the lungs and respiratory system. 

2.Extrapulmonary tuberculosis: when organs other than the lungs and respiratory system are affected. If it is 

a chronic granulomatous infectious disease. Drops with M.Bacillus of tuberculosis. After infection, the 

pathogenesis of M. tuberculosis proceeds in two stages. The first stage is an asymptomatic condition that can 

persist for many years is an asymptomatic condition that can persist in the host for many years and is termed 

latent TB. The second stage is a symptomatic condition called active TB, for which a culture-based or 

molecular diagnosis can be made Standard treatment for TB includes four first-line antimicrobials: isoniazid, 

rifampicin, pyrazinamide, and ethambutol. Resistance to all drugs can occur. In fact, multidrug-resistant 

tuberculosis is defined as M. tuberculosis resistant to at least less isoniazid and rifampicin, a recognized entity 

that has been reported in virtually all countries. Extremely drug-resistant tuberculosis disease, causing even 

more severe disease manifestation, is resistant not only  to isoniazid and rifampin, but also to any 

fluoroquinolone and any of the three second-line injectable aminoglycosides. The diagnostic and therapeutic 
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options vary for LIBI and active tuberculosis disease, and for drug-sensitive and drug-resistant tuberculosis 

disease. 

 Etiology: 

Tuberculosis is an infectious disease caused by the Mycobacterium tuberculosis complex. This complex 

includes M.Tuberculosis, including subspecies M.Canetti, M.Bovis, M.Africanum, M.Microti, M.caprae, 

M.Pinnipedii. 

M. Tuberculosis is an etiologic agent of  tuberculosis in humans..Humans are the only  reservoir for the 

bacterium. 

Characteristics of M.Tuberculosis:  

• It is a small, aerobic, and immobile bacillum  

• Rod shape, 0.2-0.5 inch D, 2-4 inch L 

• Mycolic acid presents its cell wall making it acid resistant 

•Therefore resists  acid staining and alcohol 

• It multiplies slowly. It divides every 16-20 hours  

• It is allowed to rest and decay 

• Also, it does not form spores, it is obligate aerobic, facultative, it is a catalase-negative intracellular 

bacterium. 

 M.Bovis is the causative agent of TB in cows and rarely in humans.Both cows and humans can serve as 

reservoirs. People can also become infected by consuming unpasteurized milk. This form of transmission can 

lead to the development of extrapulmonary TB. 

Epidemiology: 

  In 1993, the  WHO declared tuberculosis a global public health emergency. Tuberculosis affects 1/3 of the 

world’s population. It is the second leading cause of death after HIV  A total of 1.5 million people died from 

TB in2018. Worldwide TB is one of the top 10 causes of death. In 2018 an estimated 10 million people fell ill 

with TB worldwide. 5.7 million men, 3.2 million women and 1.1 million children. According to the WHO World 

Tuberculosis Report 2020, 10 million newly diagnosed cases of TB  were reported worldwide in 2019 and 

there were an estimated 1.2 million deaths from TB. The highest incidence of TB Cases were in Southeast 

Asia (44%), the African region (25%) and the western Pacific (18%). Eight countries account for 2/3 of new TB 

cases: India, Indonesia, China, the Philippines, Pakistan, Nigeria, Bangladesh and South Africa. In 2020, 87% 

of new TB cases were reported in the 30 high burden countries. 8 countries accounted for more than 2/3 of 

the global total: Indonesia, China, Philippines, Nigeria, Pakistan, Bangladesh and the Democratic Republic of 

Combination . 1.6  million people died from TB in 2021 (including 187,000 people living with HIV). Globally, 

TB is the 13th leading cause of death and the second leading cause of infectious deaths after COVID-19 (above 

HIV/AIDS). 10.6 million people worldwide suffered from tuberculosis. Including 6 million men, 3.4 million 

women and 1.2 million children. TB is present in all countries and age groups. But tuberculosis is curable and 

preventable.In 2021, 1.2 million children worldwide will be diagnosed with tuberculosis. Childhood TB is often 

overlooked by healthcare providers and can be difficult to diagnose and treat. .according to the Sustainable 

Development Goals oblige all countries  to reduce the number of deaths from tuberculosis by 90% by  2030, 

while reducing the number of new cases to 80%. 

Transmission of TB: 

 TB is transmitted by airborne particles called droplet nuclei, which are 1 to 5 microns in diameter. Infectious 

droplet nuclei are formed when a person with pulmonary or laryngeal tuberculosis coughs, sneezes, screams, 

sings, talks or speaks. Depending on the environment, these tiny particles can float in the air for several hours. 

Tuberculosis is transmitted through the air, not through surface contact. Transmission occurs when a person 

inhales droplet nuclei containing M.TB and droplet nuclei enter the alveoli through the mouth or nostrils, 

upper airways and bronchi. Less frequently transmitted by a) Ingestion of M. bovis found in unpasteurized 

milk products or autoingestion, b) Inoculation (in skin TB), c) Transplacental route (rare route) 
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.                      Fig.1 Image Explaining The Transmission Of TB 

                                              (Courtesy: www.healthnavigator.com) 

Pathogenesis Of TB:    

  Infection occurs when a person inhales droplet nuclei containing tubercle bacilli that reach the air sacs of the lungs. 

These tubercle bacilli are taken up by alveolar macrophages; most of these bacilli are killed or inhibited. A small number 

can replicate intracellularly and are released when  macrophages die.When alive, these bacilli can spread through 

lymphatic channels or through the bloodstream to more distant tissues and organs (including areas of the body where 

TB disease is most likely to develop:  regional lymph nodes, apex of lungs, kidneys, brain and bones).This dissemination 

process  primes the immune system for a systemic response. Further details about pathogenesis of latent tuberculosis 

infection (LTBI) and TB disease are described in fig .2 

 

Pathogenesis Of LTBI and TB Disease  

1) Nucles of droplets containing tubercle bacilli are inhaled, enter the lungs and travel to the alveoli 
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2) Tubercle bacilli multiply in the alveoli.  

 

3) A small no. of M.tuberculosis bacilli enter the bloodstream and spread throughout the body. 

M.tuberculosis bacilli can reach in any part of the body including area where TB disease is most likely 

to develop such as brain, larynx, lymph node, lungs, spine, bone and kidneys. 

 

4) Within 2 to 8 weeks, special immune cells called macrophages ingest and surround the tubercle bacilli. 

Cells in a barrier envelope called a granuloma  keep the bacilli contained and under control (LTBI). 
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5) When the immune system cannot keep the TB bacilli under control, the TB bacilli begin to multiply 

rapidly. TB disease. This process can take place in different areas of the body such as the lungs, 

kidneys, bones and brain. (See diagram in Fig. 3) A case of TB  is highly contagious and can transmit 

the bacillus to other people. 

                          Fig 2. Pathogenesis of TB 

 

Types Of Tuberculosis: 

Broadly classified there are two types of Tuberculosis infections. 

1)Latent TB Infection (LTBI): 

   TB bacteria can live in the body without making it ill. This is called latent TB infection. For most people who 

breathe in the TB bacteria and become infected, the body can fight the bacteria to stop them from growing. 

It can be found in your body  through testing, but it is not active. At this stage there are no symptoms,  the 

disease cannot be passed on to others and they do not feel sick.In  latent TB, in which the bacteria are 

dormant and not causing symptoms, the diagnosis is based on the Montoux tuberculin skin test and the 

interferon gamma  release assay(IGRAs). 

2)TB Disease/Active Tuberculosis: 

   TB bacteria become active when the immune system cannot stop them from growing. When TB bacteria 

are active (multiplying in your body), it is called TB disease. People with TB  are sick. That transmit bacteria 

to other people. It is a symptomatic stage. TB bacteria are active and multiplying. People with weakened 

immune systems, especially people infected with HIV, have a much higher risk of contracting tuberculosis 

than  people with normal immune systems. The diagnostic procedure for contagious active  TB mainly 

involves radiological techniques such as chest X-rays, but also includes microscopic examination and 

microbiological culture of body fluids such as multiple sputum cultures. 

LTBI VS. TB DISEASE 

Person with LTBI infection  Person with TB disease (infectious) 

1)Has a small number of TB bacteria in their body 
that are alive but inactive  

1) Has a large number of active TB bacteria in their 
body 

2) No, you can spread TV bacteria to others 2) You can transmit the bacteria to others  

3) You don’t feel sick but you can get sick if the 
bacteria become active in your body  

3) You can feel sick and have Symptoms such as 
cough, fever, weight loss 

4) X- ray may be active  4) X-ray may be abnormal  

5) Sputum swab and culture may be active  5) Sputum swab and culture may be positive  

6) Should consider LTBI treatment to prevent TB 
disease  

6) Treatment for TB disease is required  

7) It doesn’t required respiratory isolation  7) It may be required respiratory isolation  

8) not a TB case 8) a TB case. 

 

 

http://www.jetir.org/


© 2022 JETIR December 2022, Volume 9, Issue 12                                                     www.jetir.org (ISSN-2349-5162) 

JETIR2212349 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org d346 
 

Another way of classifying tuberculosis is based on the organ affected. 

    1. Pulmonary Tuberculosis:  

    2. Extrapulmonary Tuberculosis  

1) Pulmonary Tuberculosis: 

   TB can infect any part of the body, but most commonly occurs in the lungs and  is known as Pulmonary TB. 

And overall 85-90% cases belong to this types. This form of TB can be contagious. TB may become a chronic 

illness and cause extensive scarring in the upper lobes of the lungs. The upper lungs lobes are more commonly 

affected by TB than lower ones. The reason for this  difference is unclear. This can be due to improve air flow, 

or poor lymphatic drainage in the upper lungs. 

a. Primary Tuberculosis: 

 Infection of a person who has not been previously infected or immunized is referred to as primary TB or 

Ghon complex and childhood TB. The lesions that form after infection are peripheral and are accompanied 

by hilar lesions that may not be seen on chest x-ray. 

b. secondary Tuberculosis:  

An infection that the person previously infected or sensitized to refers to as secondary or post-primary or 

reinfection or chronic TB. Infection can be acquired from: endogenous source, such as reactivation of the 

primary inactive complex, and exogenous source, such as a fresh dose of  tubercle bacilli reinfection 

2) Extrapulmonary Tuberculosis:  

    TB that affects organs other than the lungs is called extrapulmonary TB. In 15-20% of active cases, the 

infection spreads outside the lungs and causes another type of TB. Extrapulmonary tuberculosis is most 

common in people with a weakened immune system and toddlers. In people infected with HIV, this occurs in 

more than 50% of cases. Sites of notable extrapulmonary infection include the pleura, the central nervous 

system “in tuberculous meningitis”, the lymphatic system, the urogenital system, the bones and joints, 

among others. A potentially more serious and widespread form of TB is referred to as “disseminated TB”, 

which currently accounts for about 10% of extrapulmonary cases. This type of TB is not usually contagious. 

     a. Lymph node TB:  

This is the most common form of extrapulmonary tuberculosis. Tuberculosis bacilli often infect the lymph 

nodes in the neck and over the collarbones (the thin bones under the shoulders), which then swell and 

inflame the surrounding skin. The body can become infected with TB; Swollen lymph nodes can also cause 

other problems. To diagnose TB of the lymph nodes, a sample from the infected node must be tested for TB 

bacilli. This usually involves using a syringe with a needle  to collect a sample for examination under a 

microscope. 

b. Pleural TB: 

Pleural TB is TB of the thin skin around the lungs. This outer lining serves to separate the lungs from the chest 

cavity wall. It consists of two layers (one layer adheres to the lungs, one layer to the chest wall) and there is 

a small space between the layers for the TB bacilli to colonize and multiply. As a result, the area can become 

inflamed, leading to fever and painful breathing. This inflammation also causes the pleura to secrete fluid. , 

which is then composed to  between The two layers of the pleura: This is called a pleural effusion. To diagnose 

pleural TB, a sample of fluid from the pleural effusion  must be tested for TB bacilli. Samples are collected by 

inserting a needle through the chest wall into the space between the  layers of the pleura to remove some of 

the fluid. 

  c. TB of the bone and the joint : 

TB bacilli can colonize the bones or joints, causing pain and swelling in the affected area. Very often people 

believe that these symptoms are not related to TB but rather from an accident or other injury. To diagnose 

TB of the bone or joint, medical professionals need to take X-rays and often CT scans  or an MRI. As with  

other forms of extrapulmonary TB, TB bacilli must then be  removed from the  affected bone or joint a syringe 

with a needle  to take a small sample. 
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  d. TB of the central nervous system:  

The central nervous system consists of the brain and  spinal cord. TB bacilli can infect both and cause 

tuberculous meningitis, an infection of the thin layer that covers the brain. The symptoms depend on which 

part of the brain the TB bacilli are in. They are: People with tuberculous meningitis usually  experience 

drowsiness and lethargy, have delayed reactions, have trouble moving their hands or feet, and have trouble 

speaking or focusing their eyes. Tubercular meningitis is dangerous and difficult to treat. To diagnose it, 

Health Doctors should perform a spinal tap; This involves inserting a needle into your back  to access the fluid 

that surrounds the spinal cord (which connects to the brain and is called central cerebrospinal fluid, or CSF). 

  e. TB of other place 

TB can infect any part of the body, including the abdominal cavity (the  region of the abdomen that contains 

important organs such as the liver, spleen, and intestines; this is known as abdominal TB) and the kidneys, 

bladder, and  urinary tract, that is system through which  urine flows  when  excreted from the body; this 

type of TB is called urogenital TB (derived from “genital” and “urinary” as these are the sites where this type 

of TB manifests) 

f. Miliary TB: 

Miliary TB occurs when tubercle bacilli enter the bloodstream and spread to all parts of the body, where they 

grow and cause disease in multiple places. The condition is rare but serious. Lung. TB is most common in 

infants and children under the age of 5 years and in severely immunocompromised people. Military TB can 

be detected in a single organ, including the brain; in different organs, or  all over the body. The condition is 

characterized by a large number of TB bacilli, although it can be easily overlooked and can be  fatal if left 

untreated. Up to 25% of patients with military tuberculosis may have meningeal involvement.  

Sign and Symptoms of TB: 

 

                             Fig 3 . Symptoms of TB 

 Coughing up blood or phlegm  

 A productive prolonged cough for more than 3 weeks 

 A general sense of being unwell 

 Night sweat 
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 Trouble breathing 

 Loss of weight and appetite 

 Intermittent fever 

 Fatigue 

 Chills 

Risk factors of TB  

1. People infected with HIV, and Malnutrition patient  

     2.homelessness, or living in poorly ventilated or  

         Overcrowded accommodation. 

3. Working in healthcare and exposed to air pollution  

4. Being a jal or prison (where close contact can spread infection)           

5. Children younger than 5 years of age, elder people  

6. Person who had a gastrectomy or jejunoileal bypass 

7. Person with silicosis, diabetes mellitus, chronic renal failure, 

leukemia or cancer of the head, neck or lung 

8. Persons Cigarette smokers and persons who abuse drugs or alcohol 

9. Person who were recently infected with Mycobacterium 

Tuberculosis (within the past 2 years) 

Prevention of TB: 

  As with all health condition prevention of Tuberculosis is always better 

than cure. 

1.Environmental Management: 

  TB is an airborne infection, TB bacteria are released into the air when 

someone with infectious TB coughs or sneezes. The risk of infection can 

be reduced by using a few simple precautions: 

 Good ventilation: as TB can remain suspended in the air for several 

hours with no ventilation 

 Natural light: UV light kills off TB bacteria 

 Good hygiene: covering the mouth and nose when coughing or 

sneezing reduces the spread of TB bacteria. 

 In healthcare settings, the spread of TB is reduced through the use 

of protective masks, ventilation systems, keeping potentially 

infectious patients separate from other patients, and the regular 

screening of healthcare workers for TB. 
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 Stay away from work, school or college until your TB treatment 

team advises you it’s safe to return 

 Always cover your mouth – preferably with a disposable tissue – 

when coughing, sneezing or laughing 

 Carefully dispose of any used tissues in a sealed plastic bag 

 Open windows when possible to ensure a good supply of fresh air 

in the areas where you spend time 

 Not sleep in the same room as other people – you could cough or 

sneeze in your sleep without realising it 

2) BCG Vaccine: 

 The vaccine, called Bacillus Calmette-Guerin (BCG), was first developed 

in the 1920s. It is one of the most widely used vaccines today, reaching 

more than 80% of all infants and newborns in countries where it is part 

of the National Child Immunization Program. But it is also one of the 

most variable vaccines in routine use. BCG vaccination has been shown 

to offer children  excellent protection against  disseminated forms of TB. 

However, protection  against Pulmonary TB in adults is variable. Because 

most transmissions of pulmonary tuberculosis cases originate in adults, 

the BCG vaccine is generally used to protect children rather than  

interrupt transmission between adults. A positive  TB skin test result. 

Diagnosis Of TB: 

 1.Medical History 

Physicians should ask the patient about a history of TB exposure, 

infection, or disease. It is also important to consider demographic factors 

(eg, country of origin, age, ethnic or racial group, occupation) that may 

increase patient risk. For exposure to TB or  drug-resistant TB. In 

addition, physicians must determine if the patient has medical 

conditions such as HIV infection or diabetes that increase the risk of 

latent TB infection developing into TB disease. 

2.Physical Examination:  

A physical exam Is an essential part of  any patient assessment. It cannot 

be used to confirm or rule out TB, but it can provide valuable information 

about the patient’s general condition; other factors, such as human 

immunodeficiency virus (HIV) infection, which may affect how TB 

manifests; and the presence of extrapulmonary TB. 
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 3.Tuberculin skin test (Mountoux tuberculin skin test): 

In the TST test, the patient is injected intradermally with tuberculin 

protein derivatives of TB, which causes a delayed skin hypersensitivity  

reaction (type 4) when the patient has a mycobacterial infection. To 

detect TB infection, the size of the skin reaction is measured; the usual 

standard is between 2-3 days and a value of 0.74-5 mm to 0.40-15 mm. 

However, the TST gives an incorrect report that there are positive 

responses in the  BCG vaccinated patient and negative responses 

immunosuppressed person. 

 4.TB blood test (Interferon Gamma release assay) or (IGRAs): 

The IGRAs may be a additional sensitive and specific identification check 

for TB (81-88% compared to seventieth sensitivity for the TST), however 

IGRAs area unit pricey and specific technique is employed. In IGRAs the 

discharge of protein IFN-g from T cells that react to antigens not 

accessible within the BCG immunogen. A blood sample is collected from 

a private and also the unleash of protein IFN-g is measured. IGRAs have 

totally different pointers and perpetually ever-changing. In North 

American country and in some europian countries, it’s even been urged 

that IGRAs and also the TST be used along to discover LTBI however these 

tests don't seem to be definitive. however the malady develops in people 

from a latent to active TB may be a serious task and to boost diagnostic 

tools we've got to spot risk factors related to high and low burden 

countries and can improve our understanding of the reaction in TB. 

5. Chest X-ray 

In a chest X-ray, electromagnetic wave forms a picture of the organs in 

your chest, like your heart and lungs. Associate in Nursing X-ray will sight 

injury within the lungs, which can indicate T.B.. 

 6.Smear Microscopy: 

 Smear microsphere for the detection of Acid Fast Bacilli (AFB) is most 

rapid and cheap method for TB diagnosis. 

Anti-Tubercular Agent: 

Drugs used in the treatment of tuberculosis can be divided into two 

major categories: 

1. First-line drugs: Isoniazid, streptomycin, rifampicin, ethambutol, 

and pyrazinamide. It is cheap, more effective, routinely used and 

less toxic. 
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2. Second-line drugs: Ethionamide, p-amino salicylic acid, oxoacid, 

ciprofloxacin, cycloserine, amikacin, kanamycin, viomycin, and 

capreomycin. It is less effective, expensive, more toxic as compared 

to first line drugs hence are reserved drug for TB. 

                   Classification of Anti- Tubercular  Drug 

The single drug  should never be used to treat TB, as this leads to the 

rapid development of drug resistant tubercle bacilli. 

1st line drugs – 

Drug name Mechanism of 
action  

Adverse effect 

Isoniazid  Inhibition of 
mycolic acid 
synthesis: acylates 
4th position of 
NADPH involved in 
the conversion of 
unsaturated to 
saturated fatty 
acids along with 
enoyl reductase 
enzyme  
 

 Peripheral 
neuritis, 

  neurological 
manifestations, 

  hepatitis (by 
forming 
hepatotoxic 
metabolite), 

  Chronic alc- 
more 
hepatotoxic 
metabolite  
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Rifampin Interrupt RNA 
synthesis: binds to 
beta subunit of 
mycobacterial 
DDRP- block it’s 
polymerizing 
function  

 Hepatitis, 

  cutaneous 
syndrome, 

  flu syndrome,  

 abdominal 
syndrome  

Pyrazinamide  Inhibits mycolic 
acid synthesis: gets 
accumulated in 
acidic medium by 
interacting with 
different fatty acid 
synthase; Disrupt 
mycobacterium cell 
membrane and it’s 
function  

 Hepatotoxicity 

 Hyperuricemia 
gout 

 Abdominal 
distress 

 Arthralgia 

 Flushing, 
rashes, fever, 
loss of 
diabetes 
control 

Ethambutol  Interferes with 
arabinogalactan 
synthesis: by 
inhibiting 
arabinosyl 
transferase enzyme  

 Visual 
impairment 

 Nausea 

 Rashes 

 Fever 

 Rarely 
peripheral 
neuritis  

Streptomycin  Binds to the 16s 
rRNA, Interferes 
with translation 
proofreading and 
thereby inhibit 
protein synthesis  

 Vestibular and 
auditory nerve 
damage 

 Renal damage 

 

2nd line drugs: 

Drug name  Machanism of 
action  

Adverse effect  

Ethionamide  Inhibition of 
mycolic acid 
synthesis: acylates 
4th position of 

 Poor tolerability 

 Anorexia, 
nausea, 
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NADPH involved 
in the conversion 
of unsaturated to 
saturated fatty 
acid along with 
enoyl reductase 
enzyme  

vomiting, 
salivation, 
metallic taste 

 Aches, pain, 
peripheral 
neuritis 

 Menstrual 
disturbance  

Cycloserine  Inhibit cross 
linkage of 
peptidoglycan 
layer: it is a rigid 
analog of D-
alanine. Involved 
in cross linkage 
thereby inhibit 
enzyme D-alanine 
racemase and D-
alanine ligase 

 Neuropsychiatric 
symptoms, 
sleepiness, 
headache, 
tremor, altered 
behaviour 

 Seizure  

Paramino salicylic 
acid  

Inhibition of folate 
synthesis in 
mycobacterium: 
analogue of PABA- 
inhibit folate 
synthase  

 Hepatitis 

 Peripheral 
neuritis 

 Anorexia , 
nausea  

Capreomycin  Inhibit protein 
synthesis by 
binding to the 70s 
ribosomal unit  

 Difficult 
breathing 

 Drowsiness 

 Increased thirst, 
Loss of balance  

Fluoroquinolone  Inhibit the activity 
of both the DNA 
gyrase and the 
topoisomerase 4 
enzyme  

 Nausea, 
Vomiting, 
Dyspepsia 

 Dizziness, 
Insomnia, 
Headache  

Kanamycin  Inhibit the protein 
synthesis by 
binding to the 
four nucleotide of 
16s rRNA and a 
single amino acid 
of protein S12 

 Vertigo 

 Auditory nerve 
damage 

 Nephrotoxicity 
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Treatment of TB:  

The WHO recommends the use of MDT for all cases of TB. The objective 

of MDT are as follows: 

1. To make the patient noninfectious as early as possible and decrease 

transmission of disease. 

2. To prevent the development of drug resistant bacilli. 

3. To prevent relapse. 

4. To reduce the total duration of effective therapy. 

5.  The choice of standardized treatment regimens by each country- as 

recommended by the WHO- should be based on their efficacy, 

effectiveness and availability of financial resources. 

  All regimens for treatment of TB have two phases – an intensive phase 

followed by continuation phase. 

1. Intensive phase: The patient receives intensive treatment with four 

to six drugs daily for a period of 2 month. The main objective of this 

phase is to rapidly kill the bacilli and render the patient 

noncontiguous 

2. Continuation phase: The patient receives three to four drugs daily 

for a period of 4 month. This phase helps to eliminate the remaining 

bacilli and prevents relapse. 

Guidelines for the treatment of TB: 

  The regimen recommended for each patient depends on the diagnostic 

category for each patient. The Revised National Tuberculosis Control 

Programme (RNTCP) was launched in India in 1997. Under the 

programme, directly observed treatment, short- course (DOTS) 

treatment is being implemented. In DOTS, patient is administered drugs 

under the supervision of a health worker or other trained person to 

ensure that drugs are actually consumed. The therapy must be 

supervised and monitored by bacteriological examination. DOTS is the 

backbone of RNTCP. It is aimed at ensuring patient compliance, thus 

preventing the emergence of drug resistant TB. The latent revision of 

RNTCP guidelines was in 2016. 

Treatment of Drug -Sensitive TB: 

They could be new or previously treated case. 
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 New case: Those TB patient who have either never taken anti-TB drugs 

or taken them for less than a month 

 Previously treated case: Those TB patients who have taken anti-TB drugs 

for 1 month or more. They include treatment of recurrent TB, loss of 

follow -up and treatment failure cases. 

 RNTCP 2016 guidelines for treatment regimens in drug-sensitive 

tuberculosis  

 

Types of patient  Intensive Phase Continuation 
phase 

Number of 
month 

New patients  2HRZE 4HRE 6 

Previously 
treated patients  

2HRZES 5HRE 8 

The prefix number before a regimen indicates the no. of month of 

treatment H, isoniazid; R, rifampin; Z, pyrazinamide; E, ethambutol; S, 

streptomycin. 

  For treatment of drug sensitive TB, oral first-line drugs are administered 

daily as fixed dose combinations where streptomycin is injected i.m. as 

per body weight bands. 

 

Drug Resistance: 

Monoresistance  The bacilli are resistant to only 
one first line Anti-TB drug  

Prodrug resistance  The bacilli are resistant to 
more than one first line Anti-
TB drug but not both INH and 
rifampin  

MDR The bacilli are resistant to 
both isoniazid and rifampin 
with or without resistance to 
any other first line Anti-TB 
drug  

XDR A MDR- TB case with bacilli 
being additionally resistant to 
a fluoroquinolone or second 
line  
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Multidrug resistance TB: 

MDR-TB can be treated by either standard or individualized regimens. 

Drug sensitivity testing should be done for all patients. Patient with or 

highly likely to have MDR-TB should be treated with regimens containing 

at least four drugs to which organisms is known or presumed to be 

susceptible. Pyridoxine should also be administered to patients with 

MDT-TB to prevent neurotoxicity due to ethambutol, cycloserine, etc. 

 Standard treatment regimen for MDR-TB 

Intensive phase (6-9 month) Continuous phase (18 month) 

Kanamycin, levofloxacin, 
Ethionamide, cycloserine, 
pyrazinamide, ethambutol + 
pyridoxine 100mg/day 

Levofloxacin, Ethionamide, 
ethambutol, cycloserine+ 
pyridoxine 100 mg/day 

 

All drugs are administered daily under directly observed treatment. To 

address the problem of MDR-TB, DOTS plus has been implemented. It is 

recommended in areas where DOTS is fully in place. 

Extensive drug resistant TB (XDR-TB): 

Treatment is difficult and mortality rate is high. 

 

Treatment of TB in HIV-Positive Patient: 

Generally TB treatment is the same for HIV-infected as for non HIV-

infected TB patients. Short course chemotherapy (daily regimen) must 

be started immediately once TB is diagnosed. Rifabutin is preferred to 

rifampin in HIV patient on antiretroviral drugs such as PIs as it does not 

interact with them. 

Tuberculosis in Pregnancy: 

All first line drugs (isoniazid, rifampin, pyrazinamide and ethambutol) 

except streptomycin can be used in pregnancy. 

Management of patients with adverse drug reactions to Anti-

Tubercular drugs: 

 Anorexia nausea- Administer the drugs with small meals 

 Burning/numbness in the extremities – Administer pyridoxine 

 Joint pain (associated with pyrazinamide)- Treat with NSAID 
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 Flue like syndrome (with intermittent dosing of rifampin)- switch to 

daily administer istration of rifampin.  

 Jaundice/hepatitis- major adverse effects associated with H, R and 

Z. All drugs have stopped till the reaction subside. Then the drugs 

are reintroduced one at a time. Rifampin is introduced first followed 

by INH after 7 days. If both are tolerated then Z should not be 

administered. 

Conclusion: 

TB remains a deadly disease worldwide. Many efforts to eradicate 

tuberculosis have been hampered by poverty, lack of access to 

healthcare, drug resistance, immune-compromised populations (e.g., 

those living with HIV, those with diabetes or  other infections), and global 

migration. Effective management is achieved using a combination of 

clinical, radiological, microbiological, and histopathological methods and 

initiation of appropriate multidrug therapy. In addition to an effective 

treatment of patients with active TB, public health management 

strategies include diagnosis, contact screening and testing of people who 

have been in close contact with patients with active TB. Population 

growth, poverty and inadequate treatment are the main reasons for the 

growth of TB. Short-course chemotherapy is considered to be very 

effective and successful in treating TB. Some mandatory measures could 

be taken to minimize the problem of resistance  in anti-TB drugs and 

They offer better effectiveness and a powerful therapeutic effect. 

Future Aspects 

TB is spreading very quickly around the world. The main reason for this 

is the drug resistance developed by the bacteria. But new drugs, 

diagnosis, treatment and prevention are being researched. WHO has 

played an important role in halting the spread of TB, and WHO is 

promoting a number of  new plans and programs to  eradicate TB 

completely. Each year, WHO updates the Guidelines for Drug-Sensitive 

Tuberculosis Treatment and Patient Care, which include goals, methods, 

guidelines and current research. The WHO plans to completely eradicate  

TB from the world in the future. 
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