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Introduction 

Many countries treat tuberculosis disease with 
four first-line anti-TB drugs (RIF, INH, PZA, 
and EMB), as recommended by the WHO 
[1]. Anti-TB medications are divided into five 
categories by the WHO:

(1) First-line drugs; 

(2) Fluoroquinolones (ofloxacin, levofloxacin, 
moxifloxacin); 

(3) Injectables (kanamycin, amikacin, 
capreomycin, streptomycin);

(4) Oral bacteriostatic second-line drugs 
(cycloserine/terizidone, ethionamide/
prothionamide, PAS);

(5) Anti-TB medications with limited efficacy 
data.

2nd-line therapy refers to medications in groups-
II through group-IV (excluding streptomycin), 

while 3rd-line therapy refers to pharmaceuticals in 
group-V. Medication-resistant tuberculosis is part 
of a developing knot of antimicrobial-resistant 
superbugs that are resistant to conventional 
antibiotics, resulting in a reduction in treatment 
options and rising mortality rates for illnesses 
that are frequently treatable enclosing TB [1-3]. 
Across-the-board advancement colleagues must 
act quickly to contain the AMR threat before 
it spreads to millions of people throughout the 
world. TB patients usually discontinue therapy 
before it is completed, resulting in drug-resistant 
TB [2,4]. Medication-resistant tuberculosis 
can progress in two unique ways, referred to 
as primary and secondary resistance. Primary 
resistance develops in people who are initially 
exposed to and infected with resistant organisms, 
or in people who are newly diagnosed with 
tuberculosis and have never been treated for 
the disease. Secondary resistance, also known 
as acquired resistance, develops during TB 
treatment, either as a result of the patient being 
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treated with an ineffective regimen or failing 
to follow the prescribed regimen, or as a result 
of other factors such as drug malabsorption or 
drug-drug interactions, which result in low 
serum levels or medicine resistance in previously 
treated individuals.

In 2009, Tuberculosis (TB) claimed the lives of 
1.7 million people, the majority of whom were 
in their formative years. Each year, 9.4 million 
new infections occur. In the last 15 years-20 
years, MDR-TB and XDR-TB have become 
more prevalent. MDR-TB and XDRTB are 
both presumptively persistent complaints in 
terms of diagnosis and treatment.  In 2018, there 
were almost half a million new cases of RR-
TB (of which 78% had multi MDR-TB, and 
multiplex cases are advancing XDR-TB among 
re-treatment cases around the world, according 
to the WHO. The WHO reports an estimated 
frequency of 3.6% and 20.2% for preliminary 
and acquired MDR-TB among notified TB 
patients, respectively, with significant country 
and regional variances. The high burden of 
TB in SSA caused by HIV drug resistance 
supervision has not been widely addressed, with 
just 22 countries of the 46 countries reporting 
medication resistance data by 2005. These 
surveys were designed only to determine the 
prevalence of MDR-TB across the country, and 
most of them had small sample sizes to determine 
differences across subpopulations or identify 
hidden risk factors for treatment resistance [5].

Factors Making TB medication-resistant

Factors that cause or exacerbate drug resistance in 
a patient with active tuberculosis include: Because 
of each of the following factors, the patient may 
not take all of the prescriptions prescribed: a 
lack of resources, dogmatism/toxicity, a failure 
to comprehend, medication discontinuation, 
scepticism in the diagnosis, distrust in the 
efficacy or necessity of the treatment, a jumbled 
lifestyle; Material abuse, socio-cultural outcomes, 
pregnancy, neuropsychiatric illness, there may be 
an incorrect dose dispensing or administration, 
the patient may not be prescribed the appropriate 
dose, the patient may not absorb the entire 
dose of medicine, and/or have infirmity in 
demesnes where the discernment of one or more 
medications may be harmed [6]. The patient’s 
organism may have previously been resistant to 
one of the TB medications prescribed, leaving 

an unrecognised suboptimal TB regimen, the 
patient may have been incorrectly diagnosed 
as having LTBI, rather than active TB malady, 
and treated with monotherapy, and the TB 
patient may be receiving therapy for a different 
ailment. That therapy may include a single anti-
TB medication (rifabutin in an HIV patient 
for MAC prophylaxis; a fluoroquinolone for 
community-acquired pneumonia), the patient 
may take TB medications without a prescription 
(sometimes available OTC outside the US, or if 
taking someone else’s medications), and the TB 
medications may interact with other medications 
the patient is taking [3,7].  

Treatment failure occurs when medications 
are provided wrongly due to a lack of provider 
knowledge or pharmaceutical scarcity. Patients 
may discontinue first-line treatment for a variety 
of reasons, including worsening side effects, a 
lack of support network, inability to take time 
off work to acquire the treatment they require, 
or a different justification. Contrary to popular 
belief, medication resistance is rarely induced by 
patients’ eagerness to oppose treatment. Factors 
such as patient non-adherence to prescribed 
medication, physician error associated with scarce 
or inappropriate chemotherapy prescribed, and a 
poorly functioning NTP associated with meagre 
medication fantabulous, dearth of DOTS, and 
aberrational medication provision have all been 
linked to the occurrence of MDR/RR-TB in 
multiplex environments. Medication-Resistant 
Tuberculosis (MDR or XDR) is extremely 
common in people who: do not take their TB 
medicine according to their programme, do not 
take all of their TB medications as prescribed by 
their doctor, develop TB disease for the first time 
after taking TB medication in the past, come 
from areas of the world where drug resistant TB 
is common, or have spent time with someone 
suspected of having medication-resistant TB [8].

 � Multidrug-resistant tuberculosis

MDR-TB is defined as resistance to two of the 
most important and effective “first-line” drugs, 
rifampicin and isoniazid, which are the preferred 
treatment options. MDR-TB accounts for 3.3% 
of all TB cases. MDR-TB patients must be 
treated with “second-line” drugs, which are less 
effective, more expensive, and have more serious 
side effects than first-line treatments. Medication 
resistance diagnosis is challenging, especially in 
low-resource nations; it can take anywhere from 
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6 weeks to 16 weeks and requires a complicated 
lab apparatus. MDR-TB is TB caused by 
organisms that have high levels of resistance 
to both isoniazid and rifampicin, as well as 
resistance to other anti-TB drugs. The molecular 
basis of resistance to isoniazid and rifampicin 
(as well as a few other drugs) has just lately been 
well understood. Resistance to isoniazid is due 
to a change in M.TB genes at one of two key 
locations, either the katG or inhA genes. The 
WHO has demonstrated the line of the MDR-
TB challenge in cross-sectional investigations 
of drug resistance in either clinical solemn or 
whole-country cohorts.

 � Extensively drug resistance tuberculosis

It’s estimated that 5% of MDR-TB cases are 
XDR-TB. XDR-TB must be treated with 3rd-
line drugs that are uniformly more expensive 
and toxic, and a treatment plan must be tailored 
to individual TB samples. Patients with XDR-
TB will die before such estimates can be made, 
especially in the higher segment, due to the 
intricacy of identifying resistance in time [8-9]. 
When these second-line drugs are taken poorly 
or managed incorrectly, XDR-TB might progress 
and become ineffective. Because XDR-TB is 
resistant to both first- and second-line medicines, 
therapeutic options are severely limited.  As a 
result, it is critical that TB regulation is properly 
managed. When second-line medicines are taken 
or managed poorly, XDR-TB might progress 
and become ineffective. This happens when TB 
control programmes are poorly managed, such as 
when patients are improperly assisted to complete 
their total programme of treatment; when 
health-care providers prescribe the incorrect 
treatment, the incorrect dose, or for too short a 

period of time; when the provider of medications 
to the clinics dispensing medications is irregular; 
or when the medications are of meagre fantastic 
quality [6].

Conclusion

Rifampicin resistance is a marker for MDR-
TB in >90% of cases, and genetic tests that 
determine medication resistance to rifampicin 
with >95% accuracy are extremely indicative of 
MDR-TB. Only 10% of rifampicin resistance 
is monoresistant, so rifampicin resistance is a 
marker for MDR-TB in>90% of cases. MDR-
TB has lately been classified into ‘basic’ MDR-
TB, which is resistant only to rifampicin and 
isoniazid, and ‘MDR-TB-addendum,’ which 
has the same resistance figure but is resistant to 
one or more supplementary 1st-line and/or 2nd-
line drugs. MDR-TB is caused by bacteria that 
are resistant to isoniazid and rifampicin, two of 
the most effective anti-TB drugs. Patients with 
MDR-TB or RR-TB require second-line therapy 
regimens, which are more complex than those 
used to treat patients without MDR-TB. XDR-
TB is a kind of MDR-TB that is resistant to two 
classes of second-line anti-TB drugs, making it 
more difficult to treat. Symptoms of XDRTB 
are similar to those of regular or medication-
resistant tuberculosis. Treatment failure occurs 
when medications are provided wrongly due to 
a lack of provider knowledge or pharmaceutical 
scarcity. Occasionally, a patient may discontinue 
first-line treatment because to weak side effects, 
a lack of support network, inability to take time 
off work to obtain the treatment desired, or for 
other reasons. Contrary to popular belief, drug 
resistance is rarely the result of patients’ willing 
ignorance of how to control their therapy.
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