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ABSTRACT  

Tuberculosis (TB) is a communicable disease that is a major 

cause of ill health and a threat to health worldwide. 

Tuberculosis accounts for one of the top 10 causes of death 

worldwide and the leading cause of death from a single 

infectious agent which is M. tuberculosis (ranking above 

HIV/AIDS). If the patients are diagnosed on time and treated 

with first-line antibiotics for 6 months, most people who 

develop TB could be cured and onward transmission of 

infection could be reduced. Sustainable Development Goals 

Target 3.3 includes eliminating the TB epidemic by 2030. The 

End TB Strategy explains milestones (for 2025) and targets (for 

2030 and 2035) for depletion in TB cases and deaths, 90% 

reduction in the number of TB deaths, and an 80% reduction in 

the TB prevalence rate compared with levels in 2015 are the 

targets for 2030. Evolution of Tuberculosis as Drug-resistant 

TB continues to be a public health threat. About half a million 

new cases of rifampicin-resistant TB (of which 78% had Multi-

Drug-Resistant TB) were reported in 2018. India (27%), China 

(14%), and the Russian Federation (9%) bear the largest share 

of the global burden of TB patients. Diagnosis of MDR/RR-TB 

needs bacteriological confirmation of TB and testing for drug 

resistance using rapid molecular tests, sequencing technologies, 

or culture methods. Treatment requires a course of second-line 

drugs for at least 9 months and up to 20 months, held by 

counseling and monitoring for adverse events. Newer agents 

like Bedaquiline, Delamanid, Linezolid may be the key for the 

further treatment of MDR and XDR-TB although they are 

required to prove their safety in the treatment through proper 

monitoring and evaluations. The DUE study of TB medications 

helps in monitoring, evaluating, and make necessary 

modifications to the prescribing habits to achieve rational and 

cost-effective treatment. Although there are many challenges to 

tackle in front of the world if this has to be eliminated then the 

whole world has to come together and put its efforts towards 

ending it. 
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INTRODUCTION 

Tuberculosis is one of the major causes of death because of its communicable nature. It is 

counted as one of the top 10 causes of death worldwide as well as it is ranked number one in 

causing death from a single infectious agent above HIV/AIDS. [1] This disease has become 

more challenging after it has evolved into another stage called Drug-Resistant Tuberculosis. 

This evolution remains one of the biggest public health challenges of 21stcentury. [2]  It was 

already troubling to deal with Multi Drug-Resistant Tuberculosis that the advanced form of 

Drug-Resistant Tuberculosis emerged such as Extensively Drug-Resistant Tuberculosis 

(XDR-TB) and Total Drug-Resistant Tuberculosis (TDR-TB) and became the more lethal 

level of the disease. [3] Half of the cases of MDR/RR-TB are attributed to the following three 

countries, which are: India (24%), China (13%), and the Russian Federation (10%). As for the 

newer problems newer solutions are required, hence, newer drugs have been undergoing 

clinical trials for a long period and some newer drugs are found effective and less interactive 

with other drugs, therefore causing fewer adverse reactions. Bedaquiline (BDQ) is accounted 

for the treatment of MDR-TB and XDR-TB with the combination of other drugs such as 

Pyrazinamide, Ethambutol, Ethionamide, Linezolid, etc. according to the guidelines. BDQ 

has passed the clinical studies and shown its worth in the case of effectiveness but it still has 

to be evaluated very carefully for their adverse events before they are used more widely. [4, 5]  

The other newer drug Delamanid when given with Bedaquiline shows very few adverse 

events and high efficacy in a salvage regimen. Although this combination is used when very 

few treatment options are left for the patient. [6] 

When a drug is prescribed to a patient it comes with both kinds of effects, some beneficial 

therapeutic effects as well as some adverse effects. There are lots of adverse events that are 

caused by the anti-tubercular drugs which include: peripheral neuropathy, transient increase 

in LFT’s, hyperuricaemia, QTc prolongation, ototoxicity, arthralgia, dermatitis, etc. [7] Some 

ADRs are side effects of the drugs but some reactions like ototoxicity are caused due to lack 

of certain guidelines to observe the patients administering aminoglycosides used in the 

treatment of MDR- TB. [8] When during a treatment the patient suffers from any ADR it is 

important to evaluate the prescription and the extent of the adverse reaction the patient is 

suffering. For this kind of evaluation of the patient’s condition, their prescription has to be 

carefully monitored throughout the treatment. Drug Utilization Evaluation is a process which 
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makes sure that the current standard of care is accomplished by the pharmaceutical therapy, 

inhibits medicine-related problems, encourage most favorable medication therapy, recognize 

certain medicine use problems that need more evaluation, improves liability in the medication 

use process, manage pharmaceutical cost, design guidelines for suitable medicine use, explain 

thresholds for quality of medicine use. 

Eliminating tuberculosis is one of the biggest challenges for the world for a long period. The 

UN countries have unified to oppose and terminate Tuberculosis by 2030 under Sustainable 

Development Goals. Though, focusing on the generality of TB, India has to achieve this 

target at least five years ahead of the other countries as India contributes around 23% of the 

total active Tuberculosis patients and 27% of the unreported cases around the globe. 

Regardless of various steps taken by the Indian Government, many challenges are still there 

to be tackled to reach the goal. [9] 

Evaluation of Anti-tubercular Drugs’ Utilization 

As it is stated that Tuberculosis is one of the biggest cause of death worldwide and with its 

modification such as getting resistant towards essential first-line drugs it is very important to 

monitor and evaluate the treatment of the patients to know about the present trend and 

condition of the disease and how it must be treated to eliminate it. For this monitoring Drug 

Utilization Evaluation is the recommended process to get a win over this endemic disease. 

This process has to be implemented all over the world but especially DUE has to be strictly 

processed in high burden countries like India, China, and the Russian Federation. Although 

still after efforts such as the PMDT program DR-TB cases are still uncovered especially in 

private sectors. [10] The poor outcomes of the treatment of the disease could be highlighted 

with an explanation that only 55% of the prescriptions held to the recommendations by the 

guidelines, according to a study done in Taiwan. [11] The first challenge to tackle the disease 

is to find out the positive patient. Therefore, for the best positive results in TB patients, the 

basic necessity is to appropriately diagnose the patients and rationally prescribe the anti-

tubercular drug regimens according to the guidelines. [12] We say that MDR-TB is the hurdle 

of reaching to eliminate the goal of eliminating TB till 2025, but what caused the condition of 

arising of this resistance? This development of MDR-TB is the result of the irrational use of 

anti-tubercular drugs. Pre-mature introduction of certain drugs may induce drug resistance. 

That is why it is necessary to stick to the regimen provided by the guidelines so that fewer 
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cases lead to the complex level of the disease and could be treated in earlier phases. [13] The 

first step to treat TB is to think about it and spread awareness between physicians as well as 

laypeople about it. Early diagnosis and quick initiation of the treatment will lead to the best 

outcome and special care should be taken of not spreading the disease further through that 

infected person. [14] According to a study in El-Minia governorate, the diagnosis of the 

patients is still a complication due to the lack of diagnostic labora- tories, although the 

treatment success rate has been increased (93.87%) and failure rates have decreased after the 

execution of DOTS there. [15]  Rationalizing the drug therapy and sticking to the NLEM 

with the least use of the PPI and multivitamins where it is not necessary and giving priority to 

generic drugs more than branded can decrease the cost of treatment as well as increase the 

probability of efficacy with fewer side effects. [16] Consumption of alcohol, selection 

pressure from previous treatment, and smoking are some demonstrated risk factors that are 

increasing the development of MDR-TB and is more commonly found in HIV positives. This 

makes the surveillance to be more impactful and careful in the TB control program. [17] For 

a successful treatment, the focus should be on the direction to use such drugs from which 

either the resistance of organism is suppressed towards antibiotics or play a synergistic role to 

other anti-TB drugs. By strictly following the criteria the possibility of MDR-TB might get 

suppressed. [18] In Karnataka, due to the obstacle of drug stock-out, there was a barrier in 

prioritizing ‘IPT initiation’, and to overcome this situation and reaching the target we have to 

meet the need of the supply chain and manage it properly. [19] It has been proven that if 

tailored to local community conditions CB-DOT improves the treatment outcome and if this 

strategy is applied in low to middle-income countries this will be cost-effective and show 

better acceptable results. [20] Linezolid, Bedaquiline, and Delamanid are the drugs that might 

play a prominent role in the treatment of MDR-TB for both adults and children according to 

some studies. [21]  In Dakahlia governate the initiation of Directly Observed Therapy Short-

course has guided them to a remarkable increase in treatment success (84.8%) and the failure 

rate has declined since then. [22] A short-course treatment regimen including a fourth-

generation fluoroquinolone, an SLI, and CFZ are considered as successful as first-line 

treatment for MDR-TB patients in Niger and no relapses or failures were recorded up to 24 

months after getting cured. [23] The success rate of the current regimen if administered 

properly with proper monitoring is accounted to be around 90-98%. Moreover, 6 months 
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regimen for drug-susceptible TB and six or seven drug regimen for XDR-TB or MDR-TB 

were recommended and accounted as successful treatments with fewer complications and 

recurrence. [24] For additional adjuvant anti-TB drugs, metformin and statin are required to 

be further authenticated through well-controlled randomized clinical trials. Due to their 

immunomodulatory properties, they increase the therapeutic efficacy and must be surveyed 

more in clinical trials to prove them as promising adjunctive Anti-tubercular agents. [25] 

Newer Anti-tubercular Agents 

Lately this decade, remarkable progress has been made in rejuvenating the novel agents for 

the efficacious and less adversely reactive treatment and treatment regimen of Drug-Resistant 

Tuberculosis. Although a crucial challenge will be to endure and expand the funding for 

ongoing developmental and clinical work to assure the elimination of tuberculosis till 2030. 

[26] MDR-TB has brought a huge challenge in front of the world for the control of TB   and 

is becoming a threat to TB elimination. The beginning of the problem has been the irrational 

and sub-optimal management of the drugs and the treatment regimen. Poor management of 

cases can be the birth of 50% of the new RR/MDR-TB cases. Treatment of Drug-Resistant 

TB has progressed greatly over the last few years, the new shorter MDR-TB regimens and 

expanding the availability of new drugs like Bedaquiline, Delamanid, Clofazimine, and 

Linezolid assure more successful treatment and therefore less death. If we don’t repeat 

previously committed errors with the new drugs and move with proper monitoring and 

evaluation then we have the chance to achieve the respective target. [27] 

BEDAQUILINE 

Bedaquine was first accepted in 2012 for its use in the treatment of MDR-TB by the FDA. 

Bedaquiline belongs to the diarylquinolines class of compounds. [28] Bedaquiline is a  new 

and compelling drug for the treatment of MDR and XDR-TB. The latest evidence proposes 

that tolerability is better than anticipated and the reported effect on QT interval can be 

controlled. [29] BDQ having amazing bactericidal and sterilizing activity against the 

M.tuberculosis and many NTM has exhibited magnificent efficacy in preclinical and clinical 

trials.   When compared with placebo in patients with MDR-TB, BDQ strongly declined the 

duration for sputum conversion period and median CFUs. [30] BDQ administered 200mg QD 

for 2 months succeeded by 100mg QD for the remainder of a 6-month regimen seems rational 
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when compared to exposures associated with the labeled regimen. [31] A study held in 

Belarus proposed that BDQ containing regimen are highly effective and have a sufficient 

safety profile for patients with MDR and XDR-TB with magnificent treatment outcomes and 

swifter in converting cultures compared to previous regimens.[32] However, better results 

will be acquired if programs could ensure adequate treatment and follow up in differentiated 

centers with comprehensive patient support, suitable management of adverse events, free of 

charge treatment, tailored treatment regimens, and lung surgery when indicated. Extended 

treatment with bedaquiline could additionally improve treatment outcomes, although more 

evidence is needed. [33] BDQ in combination with a BR can attain higher and quicker culture 

conversion rates in the case of MDR and XDR- TB. Before the more widespread use of this 

drug, it has to be cautiously evaluated of adverse events, particularly monitoring of 

hepatotoxicity and cardiotoxicity. 

DELAMANID 

Delamanid is a drug of the nitroimidazole class accepted by the European Medicines Agency 

for the treatment of MDR-TB. In between other drugs of TB, Delamanid shows 

minimum inhibitory concentration and is established to be active against both Drug-

Resistant and Drug-Sensitive M.tuberculosis.[28] Delamanid was correlated with an 

increase in sputum-culture conversion at 2 months among the patients with MDR-TB. This 

recommends that Delamanid could intensify treatment options for MDR-TB. [34] The 

addition of Delamanid in the regimen of MDR-TB is a major step in the fulfillment of 

the 2030 goal. Many more clinical trials have to be performed and many more 

evaluations have to be done to ensure the safety of this drug and its role in the regimens in 

pediatric populations, HIV co-infection, and regarding combination with bedaquiline.[35] 

Till now clinical efficacy data of Delamanid is limited but reassuring. Dela- manid till 

now is proved to be well tolerated and with a warning of plausible QTc prolongation, 

appears to have a beneficial safety profile as compared to second-line drugs. [36] 

Adverse Effects and Toxicities 

An adverse drug reaction (ADR) is an undesirable or injurious reaction experienced succeed- 

ing the administration of a drug or combination of drugs under normal conditions of use and 

is questionable to be related to the drug. Adverse effects are pretty common when it comes to 



www.ijppr.humanjournals.com 

Citation: Ashish Akshay Bedi et al. Ijppr.Human, 2020; Vol. 19 (4): 617-633. 623 

drugs but the key is to treat a patient with the least adverse effect and maximum efficacy.   In 

a disease like Tuberculosis, where there is the use of a high dose of antibiotics there might be 

some incidence of adverse effects which may be common or severe. Prescription of drugs 

according to the guidelines provided leads to less incidence of adverse effects with proper 

monitoring of the patient during the treatment regimen. DOTs are considered safe, effective, 

and have less incidence of adverse effects but an expanded prevalence of tuberculosis 

increases the number of patients at risk of adverse events. Monitoring is very necessary for all 

the tuberculosis treatment regimens.[37] All tuberculosis patients must be routinely 

investigated for the incidence of Peripheral Neuropathy as it is a very common condition 

found in them. Hence, they must be closely monitored throughout their disease span. The 

presence of the neuropathic symptoms must be made understand to the patients and they must 

be asked to report if they undergo any symptom so that it could be treated as soon as possible. 

[38] The management of MDR-TB has been observed to be complex with challenging 

reasons being extended 24-27 months and high toxicity profile of SLDs. 46.9% of the 

patients included in a study were experiencing adverse events which were mostly in the 

intensive phase of the treatment of MDR-TB. [39] The most common adverse effects caused 

by the SLDs were gastrointestinal such as gastritis, vomiting, and reduced appetite. 25% 

Peripheral Neuropathy was caused due to Ethionamide, 25% Depression, and 20% Suicidal 

tendencies were caused due to Cycloserine, 15% Ototoxicity was caused due to 

Aminoglycosides which was irreversible after discontinuation.[40] ADRs were common in 

patients of MDR-TB on DOTs-Plus regimen. It could be decreased and well maintained 

only by proper monitoring of the patients and keeping the account of the clinical parameters. 

This may help in enhancing the adherence and eventually quality of patient care. [41] 

Evaluation of certain studies’ results shows that Bedaquiline is a comparatively well-

tolerated drug since its cessation occurred only in 3.4% and 0.6% of patients due to ADE. 

Although, if BDQ is prescribed then strict monitoring of ECG is mandatory. Delamanid as 

well when administered to the patients in a study no single cause of the fatal cardiac event 

was reported. [42, 43] Administration of anti-TB drugs leads to changes in hematologic 

parameters and liver enzymes. Hazardous effects are imposed on the patient's liver, which 

may lead to hepatotoxicity and is one of the problems to the patients. [44] All the first-line 

drugs have a common side effect on the liver leading to hepatotoxicity. Malnutrition, 

advanced age, female sex, alcoholism, and pre-existing liver disease can additionally 
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accelerate drug-induced hepatitis during the TB treatment. Patients suffering from both HIV 

and Tuberculosis have more probability of developing ATDH, probably due to altered 

activities of oxidative pathways. [45] When a TB patient takes more than 4 anti-TB drugs 

simultaneously then there is a risk of having a negative influence on sexual function too. [46] 

Fluoroquinolones use has an enhanced risk of causing adverse effects. A study stated that the 

prevalence of ADRs was more succeeding FQ use than the utilization of other antibiotics for 

a similar condition. The safety profile of FQ must be taken into consideration by the 

physician before its use. [47] Some common adverse reactions to fluoroquinolones are such 

as advanced age, metabolic disturbances, dysglycemia, QTc prolongation, tendinopathy, CNS 

effects like insomnia, dizziness, hallucinations, delirium, etc. [48] In MDR-TB, such agents 

are used in the drug regimen which are much more toxic than the first-line drugs. There have 

been reports of mania and psychosis in the treatment of MDR-TB, induced by the drug 

cycloserine. This drug has been blamed for inducing psychiatric adverse effects on the 

patients. Close monitoring of psychiatric side effects has to be done in patients administering 

MDR-TB regimen including cycloserine. [49] 

Drug Resistance: A Huge Challenge 

Tuberculosis is considered to have a great global impact, but because it is preventable and 

treatable it makes the fight against this disease an extremely cost-effective interference. Drug 

resistance is a consequence of unprompted gene mutation in M. tuberculosis that provides the 

bacteria resistant to the most commonly used anti-TB drugs. The non-compliance with the 

treatment regimens is warned as the first cause. [50] Although the planning of achievement of 

goals may get hindered because of the spread of the Multi-Drug Resistance TB. The early 

diagnosis and treatment of drug-affected or single drug-resistant TB is a beneficial strategy 

for inhibiting the incidence of MDR-TB. [51] TB cannot be eliminated globally until it is 

terminated from India. This is because India is the highest carrier of the disease. About 1.9 

million new cases are added every year, in which more than half a million are supposed to be 

undiagnosed. India also has the high- est prevalence of MDR-TB. [52] Isoniazid is one of the 

important drugs used in the treatment of tuberculosis, which we cannot stand to lose. It is less 

in cost, effective, has minimal adverse effects, and do not have a similar positive alternative. 

A study suggests that negligence and lack of concentration in Non-MDR Isoniazid Resistance 

can become a problem and has to be given proper vigilance over it to control TB globally. 
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[53] According to a study in Pakistan, the increasing incidence of FQ resistant MDR-TB 

patients was frightening. To control the condition few steps are very important to be taken 

such as to inhibit the sale of FQ without a proper prescription, making the physician aware of 

the condition, and immediately rationalizing the use of FQ. Other steps would be to spread 

awareness to the laypeople and especially the suffering patients about the disease, danger of 

self-medication with antibiotics, physicians should be well trained regarding the disease 

especially in the private and PPM sectors and make the health care system more substantial, 

attractive and flexible to develop people’s trust in them. [54] A study showed that among 

HIV-negative patients without a history of previous treatment with SLD, a short, standardized 

treatment regimen that relied on fourth-generation fluoroquinolones merged with SLD 

supplemented by potentially active first-line drugs was found to be highly effective. [55] As 

anti- TB drug resistance is associated with previous TB treatment, then this may be the 

outcome of the sub-optimal performance of the DOTS program in detecting infectious TB 

cases and hence, DOTS and DOTS plus needs to be strengthened and expand MDR-TB 

diagnostic facilities for its early diagnosis so that they can get treated without delay in 

Ethiopia. [56] A study stated that the clinician in-charge should interpret the number of drugs 

and the duration of treatment with an awareness of the restrictions mentioned. The TB 

patients should have better access to laboratories that can perform DST dependably to detect 

resistance spot on is very important. [57] The main reason for the increasing spread of drug-

resistant TB strains is dull medical systems, incorrectly treating drug-sensitive TB patients 

also magnifies resistance and the continuing transmission in communities and facilities 

because of less awareness. Community-based programs can enhance the condition by 

spreading awareness and addressing socioeconomic blockade to adherence. [58] A study 

stated that a short regimen was non-inferior to a long regimen concerning the primary 

efficacy outcome and was similar to the long regimen in case of safety when administered to 

the patients with rifampicin-resistant tuberculosis that was sensitive to FQ and 

aminoglycosides. [59] Whereas, on the other hand, Linezolid is successful at attaining culture 

conversion among patients with treatment-refractory XDR pulmonary tuberculosis, although 

close monitoring is mandatory while the administration of Linezolid in the treatment to look 

after adverse events. [60] In countries with a  high burden of tuberculosis, the utilization of 

more quick methods for detecting the disease and molecular resistance tests, particularly R- 

and H- resistance, is exigently required. Moreover, regarding the treatment of MDR-TB and 
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XDR-TB, newer drugs are needed to be developed. [61] The National TB Control Program in 

the assistance of well-structured nationwide vigilance is needed to strengthen the treatment 

strategies for enhanced outcome. [62] 

Addressing the Factors Influencing TB Management 

When a prescription is prescribed, a lot of factors influence it. The physician in-charge 

considers many factors before he writes the prescription. The factors that influence general 

physicians’ prescription are Indication of patient’s condition, including the sign and 

symptoms, co-morbid conditions and uncertain diagnosis, physician’s attributes, medication 

cost, insurance, and financial incentives, marketing and promotional strategies of 

Pharmaceutical industries, pharmaceutical’s clinical effectiveness, and safety, Medication 

history of the patient and previous disclosure of prescribers. 

Whereas, in the case of Tuberculosis, physicians don’t have a vast choice of their own on the 

drugs they use in prescription.  As the treatment is a long term and the drugs have to be used 

are quite on the heavier side. So if the patient has to be recovered safely with no or least side 

effects then they have to be treated according to the guidelines provided by the WHO and the 

National Guideline for the disease (if any). The factors that have to be cautiously taken into 

account in TB and HIV management include stigma, attitude, the status of loss to follow up, 

awareness of the TB transmission. [63] The factors that may contribute to poor TB treatment 

adherence are lack of adequate food, improper communication between patient and the pre- 

scriber, unavailability of DOTS service in nearby facilities, side effects, and pill burden of the 

drug.   This could be taken care of through some sustained health education campaigns given 

to the patient, healthcare workers, patient’s family, religious leaders, and traditional 

healthcare practitioners. [64] Health education should be provided to the most troubled 

population group and enhance the knowledge of the population regarding tuberculosis.[65, 

66] Lack of knowledge about National and International guidelines and recommendations of 

health care workers and adding to that misconception regarding TB patients among the 

patients are also the points of concern. [67, 68] According to a study, in Delhi the Private 

Practitioners rely on the X-ray for diagnosis, and sputum examination is being ignored for 

initial diagnosis, treatment vigilance, and criteria for stopping treatment. The RNTCP 

recommended treatment regimen is not prescribed by the majority of the Private Practitioners 

because they are not aware of it and some are not prescribing just out of their interest. And 
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because of this happening, majority of patients are getting over-treated. Private Practitioners 

need more training and guidance for their work. [69] A study in Georgia showed that 

extended delay in diagnosis and detecting the disease is quite common there. For enhancing 

the treatment there, it is important to cease the misuse of antibiotics there and for that 

dispensing of antibiotics without prescription has to be banned, the groups are targeted which 

are at risk for the prolonged delay and warranted to reduce diagnostic delays. [70] Other ways 

to improve TB treatment seeking and adherence is by undertaking stigma-reduction 

strategies, such as community awareness programs and the formation of social support 

groups to eliminate the myths and misapprehension associated with TB. [71] Eventually, 

increased attentiveness to not only analysis and treatment but the quality of TB healthcare 

services is necessary to enhance TB treatment outcome. [72] 

Barriers in Eliminating TB 

As the government of India has announced the plan to eliminate TB by 2025 during the 

Union Budget. As much as the task seems to be ambitious it is extraordinarily difficult as 

well as India accounts for the biggest burden of this disease globally. 27% of the world’s 10.4 

new billion cases and 29% of the 1.8 million TB deaths globally. 16% of the estimated 

4,80,000 new cases of MDR-TB are also accounted for by India. For achieving this 

furthermost India needs to invest in their health care services. The budget for India’s Revised 

National TB Control Program (RNTCP) also needs to enhance. Now after the cost settlement, 

India needs to promote health education programs through different mediums and make 

confirm that the common people of India have the basic knowledge about the disease. 

Moreover, India also has to invest in the Research department of the country to evaluate more 

about the disease and its treatment. [73] Over 80% of the people with TB first visit the 

private sector, and still, there are no strict guidelines to regulate the private sector which may 

lead to further expansion of drug resistance. There is a foundation of incentives for private 

providers to advertise TB case notification and assure treatment adherence and treatment 

completion. [74] Some major challenges are also in the way of the WHO European Region in 

its struggle against TB. Some major restraints are the high rate of MDR-TB, Eastern 

countries and Central Asia suffering from the rapid increase of the HIV epidemic and 

thereupon the quick increase in HIV related TB, still restricted political and financial 

commitment to TB control, lack of defense, communication, and social mobilization.[75] 
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Huge investments are needed but insufficient profit, this is a big problem in developing a new 

anti-TB drug as the cost of developing a drug varies from 115-240 million dollars. Time is 

also a big factor as it takes nearly 10 years for a drug to complete all its processing and come 

into the market.  Although there are lots of opportunities expected in near future. New drugs 

as well as vaccines are ready to undergo clinical trials. The cost of clinical trials is less in 

India as compared to western countries. Lack of infrastructure is although a cause of 

concern. [76] As India has expressed its commitment to the highest level by deciding to 

eliminate TB by 2025, the bell is tolling on the head. It now needs the momentum of all the 

stakeholders from health workers, Doctors, Parliamentarians, civil society, community 

workers, affected patients, and everyone to fight together against this life-taking disease and 

fulfill the ambitious target to end TB. [77] 

CONCLUSION 

As it is stated globally, the elimination of Tuberculosis by 2030 is like a mission worldwide 

and many steps have already been initiated and are working towards achieving this goal. 

Although all Governments and Organisations are trying to end TB, the drug resistance of the 

important first-line drugs such as Isoniazid and Rifampicin has made the challenge of 

elimination more strenuous. Multi-Drug Resistant TB has completely begun a new chapter of 

this disease and its spread is making is worst. The first challenge and step have to be the 

spread of the knowledge about this disease to all the corners of the world to every existing 

person. Newer drugs have been discovered for the treatment of TB such as Bedaquiline, 

Delamanid, Linezolid and they are showing quite a good result to date but they are not still 

completely trustable on the issue of the adverse effects they cause. Adverse reactions caused 

by these heavy antibiotics are also very fatal at times and may cause high damage such as 

Ototoxicity, Peripheral Neuropathy, Depression, etc. As a solution for this, proper monitoring 

of the patients administered with these drugs is strictly recommended in the guidelines. For 

the elimination of TB, it is also important that all the health sectors including both 

Government and Private are given proper latest information about the drug regimens for the 

treatment of tuberculosis. The research department of the country must also be strengthened 

and the Government should increase the investment in the health sector so that they can get 

better outcomes out of it. 

In the end, the basic need as a weapon to eliminate this disease is proper education and the 

latest information provided to the common people through different means such as health 
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education campaigns, healthcare workers, and other healthcare institutions. So in this time of 

emergence to stop this disease and ultimately eliminating TB, it is necessary that all health 

workers, Doctors, Parliamentarians, civil society, community workers, affected patients, and 

everyone to fight together against this life-taking disease and fulfill the ambitious target to 

end TB. 
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