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ABSTRACT  

The fast rise of multidrug resistance Mycobacterium 

tuberculosis (TB), which is immune to both isoniazid and 

rifampicin, has put efforts to reduce the worldwide incidence of 

tuberculosis (TB) in danger. Variable frequency rates of 

multidrug-resistant tuberculosis (MDR-TB) with related risk 

factors have been identified in Ethiopia by earlier research.¹The 

treatment of tuberculosis (TB) is in danger due to the 

development of multidrug resistant tuberculosis (MDR-TB). 

Before to the 1994–1997 worldwide project on anti-

tuberculosis drug resistance watching, which was started by the 

World Health Organisation (WHO) and International Union 

Against Tuberculosis and Lung Diseases (IUATLD), the 

precise scope of the problem of drug resistance to 

antituberculosis drugs was unknown. In 2014, the Global 

Tuberculosis Report estimated that MDR-TB was present in 

20.5% of cases of TB that had previously been treated and 

3.5% of newly diagnosed cases. According to estimates, MDR-

TB caused 210,000 deaths and 480,000 new cases worldwide in 

2013. According to estimations, the incidence of MDR-TB was  

2.2% and 15%, respectively, among newly diagnosed and 

previously treated patients in India. According to estimates.²  
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Introduction:   

Robert Koch discovered the tubercle bacillus, sometimes referred to as Mycobacterium 

tuberculosis (M. Tb), as the tuberculosis (TB) cause of infection in 1882 ⁴³ Since his 

discovery, the global TB epidemic appears to be continuing continuously. One of the leading 

causes of death worldwide and a highly contagious airborne disease is tuberculosis ⁴⁴ 

Extrapulmonary tuberculosis (TB) is the name given to the condition that can spread to other 

areas of the body, even though the disease usually affects the lungs ⁴⁴.Since the early days of 

anti-TB chemotherapeutic introduction, drug resistant tuberculosis (TB) has been observed; 

however, multi-drug resistance tuberculosis (MDR-TB) has been a cause of issue.²Of 

considerable concern in recent times and a danger for worldwide efforts to kill tuberculosis. 

The World Health Organisation (WHO) and International Union Against Tuberculosis and 

Lung Diseases (IUATLD) started a global study on anti-TB drug résistance surveillance in 

1994–1997 that helped determine the precise scope of the MDR–TB problem worldwide. The 

prevalence of MDR-TB is a good indicator of the effectiveness and functioning of TB control 

programmes as well as the community’s practical approach to their administration.³MDRTB's 

development stays an important risk to public health, particularly in developing countries. 

The cost of MDR-TB presented difficulties to the country due to its increasing incidence and 

demanding course of treatment. It is important when little is available regarding the 

distribution of drug resistant tuberculosis.⁴ Effective therapies are largely caused by the 

continued use of useless, costly, unsafe, and ineffective medications. Treatment plans for 

Mycobacterium tuberculosis strains that are multidrug resistant (MDR)—that is, those that 

are resistant in vitro to at least isoniazid and rifampicin—should be provided for a minimum 

of 18 months. Long-term drug exposure is linked to poor patient adherence, which is made 

better by the frequent, sometimes severe, and sometimes death drug-related adverse events 

that affect everyday quality of life and physical health ⁵ There has been and continues to be 

new research conducted on simpler, safe, and effective treatments.⁶  

 What is MDRTB?   

Multidrug resistant tuberculosis (MDR-TB) is defined As disease due to Mycobacterium 

tuberculosis that is Resistant to isoniazid and rifampicin with or without Resistance to other 

drugs (the cult susceptibility test results being from an accredited.² The present review used 

the definition below according to with the MDR-TB guideline:⁴⁷⁸   

Any first-line anti-tuberculosis medication will not cure drug-resistant tuberculosis (TB). 
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. •Patients who have never received TB treatment and those who show resistance to isoniazid 

and rifampin are considered to have MDR-TB among new cases (Primary drug resistance). 

This represents the spread of drug-resistant tuberculosis bacteria from person to person.   

•Medical issues are simultaneous conditions that are discovered in tuberculosis patients as a 

secondary diagnosis.   

Drugs used on tuberculosis:  

 anti tuberculous drugs, including first- and second line.   

 1st line drug:   

▪ Isoniazid ▪ Rifampin    2nd line drug    

▪ Fluroquinolone   

▪ Levofloxacin    

❖ Isoniazid:   

Moa:  ⁴⁵   

Isoniazid 

   

                       Inhibitions of mycolic acid (essential for component of tb bacteria)       

 

                               Distribution of cell wall formation and weakness the bacteria   

                                  

                                   This distribution ultimately leads to death of tb bacteria.    

 Adverse drug reaction:⁴⁶   

o Cardiac disorder    

o  Endocrine disorder   

o  Hepatobiliary disorder    
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o  Nervous system disorder    

o  Psychiatric disorder   

o  Skin and subcutaneous tissue disorder   

 Rifampin:   

             Moa:  ⁴⁷             Rifampin    

   

Binds to ß-subunit bacteria DNA dependant  RNA polymerase   

    

                         Block the RNA synthesis in Mycobacterium    

   

                                            Cell death   

Adverse drug reaction:⁴⁶  

o Immune system disorder   

o Product Issue.    

o  Vascular disorder.                  

o  Endocrine disorder.       

o Cardiac disorder    
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 Types of drug resistance:                                     

  

                                                    Fig.1 (multi- drug resistance)¹⁶   

There are two categories of drug resistance: acquired and primary. Primar medication 

resistance is characterised by a patient’s absence of response to recent. therapy against TB 

(ATT) in previous years. Acquired drug resistance refers to the resistance that appears in a 

patient who has had chemotherapy in the past. The terms "resistance in previously treated 

cases" and "resistance in new cases" have recently been suggested for use because it can be 

challenging to verify the accuracy of the patient's previous medical record. Initial drug 

resistance is the state in which it is unclear if the resistance is primary or acquired as a result 

of a hidden history of prior treatment or ignorance of prior therapy. As a result, initial 

resistance consists of both openly acquired resistance and primary resistance. The total of 

primary and acquired resistance is known as combined resistance.²   

Risk factors of MDRTB:    

A number of risk factors have been found to contribute to MDR-TB, with the three most 

significant ones being: previous ant tuberculosis medication treatment (which a high 

frequency of drug-resistant TB in the community and contact with a patient known to have 

multidrug resistant tuberculosis (MDRTB) may be unsuitable, partial, or irregular. The 

likelihood of developing MDR-TB was four to seven times higher in patients with a history 

of prior therapy than in those without such a history. Co-infection with HIV, 

socioeconomically disadvantaged populations in slums, cells, correctional facilities, day care 
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centres, intravenous drug abusers, and other immunocompromised states like transplant 

recipients, patients receiving anti-cancer therapy, and patients with diabetes mellitus are 

additional factors that may contribute to an increased risk of MDR. Scientifically, highly 

technological HIV.⁹,¹⁰,¹¹   

Control of MDR-TB:   

The main goal of MDR-TB control is to stop the disease from ever starting in the first place. 

Directly Observed Therapy is one short-term method that can help with this. (DOTS), the 

most economical approach to treating and preventing MDR-TB. At the same time, cautious 

introduction of second-line medications to treat MDR-TB will be necessary to prevent 

additional transmission of such strains, as cases of MDR-TB react poorly to short-course 

chemotherapy. Upload the document To prevent MDR-TB from ever occurring in the first 

place is the primary objective of its control. One temporary solution for this is Directly 

Observed Therapy. (DOTS), the least expensive method of treating and guarding against 

MDR-TB. Furthermore, cautious introduction of second line drugs to treat.¹² ¹³In 1998, WHO 

suggested a work plan to curb the spread of drug resistant tuberculosis and multidrugresistant 

tuberculosis. Previously referred to “DOTS-Plus,” for which WHO had established the Green 

Light Committee, is now referred to as programmatic management of drug resistant 

tuberculosis¹⁴ The committee’s main objectives were to authorise, manage, and oversee pilot 

projects according to protocols for Launching trial programmes for “DOTSPlus.” A thorough 

management approach for TB and MDR-TB control is called “DOTSPlus.” 2006 saw the 

introduction of a new Stop TB Strategy in response to the successful deployment and 

execution of “DOTS-Plus” pilot projects for the treatment of drug-resistant tuberculosis 

between 2000 and 2005. The detection and treatment of drug-resistant tuberculosis are part of 

the new Stop TB Strategy.¹⁵  

 Effectiveness of DOT's therapy:   

The primary goal of two recent surveys was treatment completion as a measure of DOT's 

efficacy ¹⁷ ¹⁸While excellent tuberculosis control requires a high completion rate, completion 

does not ensure a permanent recovery. In an attempt to determine how frequently and why, 

we concentrate on failure and default (together with death and transfer, the opposite of 

completion) and relapse, a common indicator of regimen efficacy.¹⁹,²⁰,²¹ DOT’s efficacy 

would ideally be evaluated by a randomised, controlled trial that contrasted it with concurrent 

unsupervised therapy in an otherwise The same configuration (blinding is not possible). 
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Practically speaking, the new assertion that DOT is preferable to unsupervised treatment is 

almost exclusively supported by comparisons with historical and/or uncontrolled data, 

coupled with common sense and clinical impressions¹⁷  ²²‐ ²⁸ of the 34 studies that were 

reviewed again, 25 do not discuss pre-DOT results in their districts, and none of them provide 

a cutting-edge evaluation of failure and relapse rates with DOT versus se With the start of 

DOT, the remaining nine all reported significant increases in completion and/or cure rates. 

DOT was first presented in 6 ²⁹ ‐³⁴ as a component of a larger project called "DOTS." plan") 

to improve the program's infrastructure in a neglected area with insufficient tuberculosis 

control. Despite a sophisticated healthcare system, adherence to unsupervised therapy had 

been weak in the other three ³⁵‐³⁷ Just two of these nine research include historical data that 

can be evaluated. The rates of total relapse, multidrug-resistant relapse, and acquired 

resistance were lowered to 26%, 15%, and 14% of their previous values, respectively, in 

metropolitan Texas with nearly systematic DOT use (90.5% of patients) ³⁷ Thailand's DOT 

increased provincial completion and cure rates.³¹   

The WHO presently recommends DOTS as a method for controlling tuberculosis. Treatment 

for DOTS entails a six-to nine-month course of medication consisting of INH, RIF, 

pyrazinamide (PZA), and ethambutol (EMB). To get the highest rates of cure, DOTS must be 

used for the duration of the therapy.⁴⁹    

Table:1:- Dose of drug ⁵⁰ 

       Drugs                                                           Therapy per dose 

                                                                              (Thrice a week )  

• Isoniazid.                                                        >                     10-15 mg/kg                                                

• Rifampin.                                                        >                     10 mg/kg                                                     

• Pyrizinamide                                                   >                     35 mg /kg                                                    

• Ethanbutol                                                       >                     30 mg/kg                                                    

More multidrug-resistant antibiotics:  

▪ Bedaquiline   

▪ Pretomanid  
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▪ Moxifloxacin 

 ❖ Bedaquiline:  

The Food and Drug Administration (FDA) approved bedaquiline (TMC207 [BDQ]), a novel 

oral diarylquinoline antimycobacterial agent, in 2012.This makes it one of the newest 

medications used to treat MDR/XDR-TBBy blocking the proton pump of mycobacterial ATP 

synthase, BDQ exhibits bactericidal and sterilising effects on M.tb ⁵¹ ‐⁵⁴.Crucially, BDQ is 

efficient in suppressing dormant cell like those found in latent tuberculosis infectionsas well 

as actively proliferating cells ⁵³The presence of resistance mechanisms to other antiTB 

medicines does not affect the effectiveness of BDQ, which has a limited range of activity 

against mycobacteria ⁵¹ ⁵³ ⁵⁴.The advantages of adding BDQ to the typical second-line antiTB 

treatment in patients who test positive for MDR/XDR TB have been demonstrated by 

numerous clinical trials.In these trials, BDQ supplementation to conventional treatment has 

been shown to be effective in treating MDR/XDR-TB patients.⁵² ⁵⁵ ⁵⁶  

BDQ has been shown to be effective in treating MDR/XDR-TB patients, but its potential is 

limited by adverse effects and unexplained elevated mortality rates ⁵⁴By lowering the 

necessary dosage, targeted inhalation of BDQ to the lungs as opposed to systemic oral 

delivery may help mitigate some of these side effects and improve patient compliance. ⁵⁷, ⁵⁹  

Table :2 dose of drug ⁶⁰ 

 

As BDQ is a solid-state drug product that can often be stored at room temperature and does 

not require the supervision of healthcare professionals (i.e., injectables), dry powder inhalers 

(DPIs) are an    appealing delivery method that may make the drug more accessible to rural 

areas.  
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Adverse drug reaction:⁴⁶  

• Ear and labyrinth disorder   

• Genetics disorder   

• Metabolism disorder   

• Nutrition disorder  

• Headache   

• Nausea.                                       

Role of pharmacist in managing of tuberculosis:   

The management of tuberculosis involves pharmacy staff. According to patient pathway 

studies, pharmacies serve as the main first aid centres for TB patients ³⁸ ³⁹and may be a good 

place to find more cases of the disease. Hospital settings present a significant challenge for 

TB therapy because of the variety of severely ill individuals. Pharmacotherapeutic follow-up 

is crucial for these patients because they may be at higher risk for drug related problems 

(DRPs), particularly if they also have other co-occurring disorders. ⁴⁰   

National pharmacy associations and national TB programmes should work together to 

implement TB programmes, according to a joint declaration from the World Health 

Organisation (WHO) and the International Pharmaceutical Federation (FIP) ⁴¹But this hasn’t 

been used in real life very often ⁴⁰Extensive research on practice models and characteristics 

associated with their successful adoption is necessary since enhancing the practice of health 

professionals entails intricate determinants ⁴²Insight into this can help design contemporary 

pharmaceutical care (PC) to enhance patient outcomes for tuberculosis and reduce medical 

expenses, particularly in nations with high tb burdens. In order to improve TB patient 

diagnosis and treatment outcomes, this study reviewed different pharmaceutical service 

models. Next, in order to successfully introduce PC services in TB, we examined future 

issues and challenges.   

For any type of TB treatment to be effective, pharmacists must provide advice to all patients 

gaining these medications. Above all, they must stress how crucial it is to finish the antibiotic 

treatment even if they start to feel better. Health care providers may need to take appropriate 

action to prevent MDR-TB from spreading over the world.⁴⁸   
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Conclusion:   

The threat that multidrug resistant tuberculosis poses to tuberculosis control is a matter of 

considerable concern. An estimated 400,000 or more cases of MDR-TB are reported each 

year. Year due to insufficient treatment of drug-resistant and sensitive tuberculosis infections 

worldwide. Since MDR-TB is a man-made issue, early detection and successful treatment of 

all TB cases can stop it from spreading. A complete management approach to reduce 

multidrug-resistant tuberculosis (MDR-TB) is highlighted by the WHO’s DOTS-Plus project, 

now knowns Programmatic management of drug-resistant tuberculosis(PMDT). According to 

the worldwide plan’s aim, programme management of MDR-TB must be increased and 

laboratory services for correct and quick detection of the disease must be improved. It has to 

be.²  
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