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First-line drugs for tuberculosis (TB) still need to be used to treat pulmonary TB. Bad 

drug reactions (ADRs), on the other hand, make it hard to stay on treatment, which can 

lead to less-than-ideal results and the spread of TB that drugs can't stop. ADRs can 

happen with first-line drugs used to treat TB. This review talks about these issues and 

how they make it tough for people to keep up with their treatment. It also gives ideas 

for how to make these issues less important. 
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INTRODUCTION 

About two million people around the world get 

sick every year from Mycobacterium tuberculosis. 

First-line treatments like Ethambutol (EMB), 

isoniazid (INH), pyrazinamide (PZA), and 

isoniazid are often used to treat tuberculosis 

(3TB). These drugs are very good at getting rid of 

the infection, but they can also make it hard to stay 

on treatment, which is bad for the therapy as a 

whole.  MDR-TB is more likely to happen to 

people who don't follow their treatment plans. 

Even worse, the drugs they are taking often make 

this worse. Some of them can hurt your brain and 

liver a lot, so you may need to change or stop 

taking them. Some of these reactions are already 

bad, but some of them make stomach problems 

even worse. To help people get better and stop 

drug resistance, it's important to know about the 

different types of ADRs and keep an eye on things.  

Which side effects do first-line drugs for TB cause 

the most often? In what ways does this make it 

harder for people to keep up with their care? What 

can be done to help the patients' health and health 

care with these side effects?  

Impact of ADRs on Treatment Outcomes 

People who get sick from drugs are less likely to 

stay in care. It's more likely that treatment won't 

work, people will use drugs again, and therapy will 

fail. ADRs make people more likely to stop their 

treatment, which keeps M. tuberculosis alive and 

helps MDR-TB spread.  

https://www.ijpsjournal.com/
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Strategies to Mitigate ADRs 

Discovery and tracking early: ADRs can be found 

early with the help of ongoing tracking in 

biochemistry and medicine.  

1. Giving the Patient Information: Teaching 

patients about possible bad drug responses (ADRs) 

and how to handle them can help them follow their 

treatment plan.  

2. Programs for pharmacovigilance: Making it 

easy to report bad drug reactions (ADRs) can help 

treatment plans work well.  

3. Personalized medicine—Genetic testing to 

find out if a person is more likely to have ADRs 

could help make treatment plans safer.  

REVIEW OF LITERATURE  

1. Damage to the liver and how it changes how 

TB is treated  

Sharma et al. (2020) studied people with 

tuberculosis who were starting their first drug-

based treatment for TB to learn more about how 

drugs can harm the liver (DILI). About 10% to 

15% of the people who were checked had 

problems with their liver. What they were doing 

and how they were doing it had to be changed. 

They stressed how important it is to check liver 

function often so things don't get worse.  

2. Damage to the nerves in the limb having to 

do with isoniazid  

Singh and Verma's 2019 study looked at how 

common peripheral neuropathy is in people with 

TB who take isoniazid. Neuropathy was more 

likely to happen to people who didn't eat enough 

or who had diabetes. One study found that getting 

more pyridoxine (vitamin B6) can help people 

with nerve problems feel less pain and be more 

likely to stick with their treatment.  

3. If you take Rifampicin and Pyrazinamide 

together, you might get acid reflux.  

Kumar et al. (2021) did a study on how frequent 

stomach problems like nausea, vomiting, and 

abdominal pain were in TB patients who were 

taking rifampicin and pyrazinamide-based 

medicines. One-third of the patients had mild to 

moderate stomach pain that got better with extra 

care, like giving them medicine with food or 

medicine to make them feel better when they were 

sick.  

4. It could make your eyes hurt  

Patel and Rao looked into how Ethambutol 

changed the health of people with tuberculosis this 

year. About 5% of the people who took part in the 

study had trouble telling the difference between 

red and green. They wrote that people who are 

losing a lot of vision should stop taking 

Ethambutol and get regular eye exams to find 

problems early.  

5. Sore skin and other signs of being too gentle  

Ghosh et al. (2020) said that the drugs made 

people with TB who were getting first-line 

treatment sick and gave those fevers and spots on 

their skin. From earlier studies, they knew that 

most people did well after getting medical help and 

trying drugs again. When things went badly, 

though, they needed cortisone shots and new drug 

plans.  

6. Rifampicin can make your kidneys hurt.  

About 2% of the time when rifampicin was used to 

treat nephrotoxicity, Chakraborty et al. (2022) 

found that the immune system caused immediate 

kidney damage. A lot of people talked about how 

important it is to check on someone's kidney health 

and change their medicine or dose if they already 

have kidney troubles.  

What changes about the risks of getting MDR-TB 

and seeing a TB doctor because of ADRs?  

The 2019 study by Gupta et al. looked into how 

multi-drug-resistant tuberculosis (MDR-TB) 

grows and why some people stop taking their 

drugs as often as they should. Major ADRs caused 

more people to stop treatment, which made it 

harder to kill germs and stop the spread of MDR-

TB. In order to lower these risks, they believed that 

early finding ways, teaching patients, and starting 

pharmacovigilance programs would be useful.  

How often do first-line TB drugs not work?  

We don't know how often ADRs with FLDs 

happen around the world. The number of ADRs 
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varies from 8 to 85% around the world.3, 7–13 

Docs may use different terms for ADRs, which 

could cause the numbers to be different. Most of 

the time, the ADRs were either reported by the 

patient (subjective) or found by the doctor 

(objective) based on medical evidence. To keep 

track of them, they were put through a lot of tests 

in the lab. All or most of the ADRs were looked at. 

Some people with HIV, diabetes, and other health 

problems changed how they took some TB drugs 

and how much they took. Some other types of 

drugs that these drugs can mix with are oral 

diabetes medicines, ART medicines, and 

medicines used to treat ADRs. People in Nigeria 

who were getting short-course and directly 

observed treatment (DOTS) were looked at in a 

study. Between 6 and 8 months, 14% to 13% of 

ADRs happened.10 The Brazilian National 

Ministry of Health said that 5 to 20% of people 

who were given the old FLDs had weak to 

moderate bad reactions to them. Only about 2% of 

the time, but in expert clinics it could happen up to 

8% of the time, important or dangerous bad 

responses to drugs happened. It had to be changed 

or stopped because of these ADRs.  

Epidemiology of ADRs Treated with Second-

Line Anti-TB Drugs  

People used to think it would be hard to treat 

people with MDR-TB because the SLDs are so 

dangerous and the treatment takes 24 to 27 

months. The research showed that ADRs were 

present in 69 to 96% of cases around the world.19–

23 ADRs and FLDs happen at different rates 

because of mostly the same things. DR-TB 

patients use both old and new drugs. Linezolid 

(Lzd) is an old drug. Bedaquiline (Bdq) and 

delamanid (Dlm) are new drugs. GI (12–70%) and 

ototoxicity (0.5–100%) were the side effects 

(ADRs) that people who took SLDs most often 

had. Between 5% and 45% of patients have said 

they have tinnitus, and between 6% and 33% have 

said they are deaf. Most of the time, 

aminoglycosides that are injected, such as 

kanamycin (Km), are what cause ototoxicity. This 

one might have been worse because of the 

Ofloxacin (Ofx) and Cycloserine (Cs) that were 

used together. These drugs can hurt the ears. We 

need to find out more about these results to be sure 

they are possible. 19–60% of people with MDR-

TB have stopped treatment because of major 

adverse drug reactions (ADRs) caused by 

SLDs.19–23 The high rate was thought to be 

because public health programs caught the disease 

early and kept it under tight control. Iranians who 

used injectable Km and Cs were told they could go 

blind or get headaches and insanity. Because of 

this, the drugs had to be stopped and/or switched 

out a lot.23. ADRs, like hearing loss and mental 

health problems, should be closely watched in 

people with MDR-TB while they are being treated. 

Not many people have talked about how often 

ADRs happen in India.19, 24–28  

Specific Adverse Drug Reactions Associated 

with Anti-TB Drugs  

Getting sick or throwing up  The medicines used 

to treat tuberculosis can make your stomach and 

intestines hurt. You could die if something bad 

happens. You might get sick and throw up. Any 

FLD can have this kind of GI trouble, and drugs 

can help. In the study by Shinde et al., the worst 

side effects of drugs were stomach problems like 

being sick, throwing up, and having pain in the 

stomach. They looked at 893 people. This was true 

12.5% of the time.29 Also in China, GI ADRs 

were found in 3.74 percent of the 4,304 patients 

who were tracked over time in a different study. 

Seven of these people only needed to go to the 

hospital.30 It hurts the liver inside the body; it 

looks a lot like acute viral hepatitis. Hepatitis E 

drugs can also make you sick with HIV. Some TB 

drugs can hurt the liver. This can show up as a 

short-term rise in transaminases with no other 

signs. The liver can also stop working all of a 

sudden. Around the world, 2% to 39% of people 

will hurt their liver.31 Hepatotoxicity is more 

likely to happen to Indians than to Westerners.32, 
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33 Drugs hurt the liver all the time, but some 

people are more likely to get hurt than others. Poor 

places have had more sick people than any other. 

People who have had tuberculosis or jaundice in 

the past are more likely to get really sick as they 

get older. Those who have liver disease, use drugs 

without thinking, or have used drugs without 

thinking are more likely to do this.34,35 Ten to 

twenty percent of these patients had three times 

more alanine aminotransferase after being given 

pure H.33,36 Five percent of people with R had 

higher levels of bile and liver acids in their blood 

for a short time. There was no pain. These people 

had both types of the virus 2.7% of the time when 

they got hepatitis. 2.7% of those who got it took R 

with H, but only 1.1% of those who took R with 

drugs other than H for TB did.33  Your mind is not 

working right  People who have Hepatitis H. could 

lose their minds, have seizures, forget things, or 

even die.44 some mental illnesses don't seem to 

have anything to do with H. H, on the other hand, 

can mess up many cellular processes that neurons 

need to work right. B6 is hard to get enough of 

because too much H gets rid of it. It's not broken 

down this way by itself. A lot of the people who 

have been talked about have shown that H has 

made them crazy. Jackson wrote in 1957 about 

five people who went crazy because of H. The big 

ideas and dreams of these people were hard to 

grasp. They were happy and sad at the same time. 

A lot of fights happened. That none of these people 

had ever been crazy before.45  Eye pain and 

headaches for treating TB; E is a very important 

FLD. Most likely, E. is to blame for the pain in 

your back. It can be fixed most of the time. But 

sometimes it can't be fixed, and the person will 

always be blind. This depends on how long the 

drug stays in your body and how strong it is.47 

RBN will happen to 18% of people who take more 

than 35 mg/kg/day of E for more than two months. 

Five to six percent of people who take 25 

mg/kg/day will get sick. Hearing loss  

Most of the damage that streptomycin (S) does is 

to the vestibular system. Km and Cm, on the other 

hand, don't hurt hearing aids as much. Hearing 

tests have shown that up to 25% of people who are 

exposed to S may have ototoxicity.51 The Indian 

study was very important because it looked at how 

short-term treatment could help people with lung 

TB. A lot of people took part in the study. 16.1% 

of the time, people who were given S got dizzy, 

and 5% of the time it was really bad.52 among 

these people, 10% had to stop taking the drug. The 

amount had to be raised about 20% of the time. 

10.12% of people who took the drug in the first 3.8 

± 2.6 months had ototoxicity. There was no 

difference between the two in this case.53 Indian 

people with DR-TB who were taking drugs had a 

high rate of ototoxicity (27.01%) when pure tone 

testing was used to check on them every so often. 

Making noise Drugs can make your blood and 

immune system weaker because different people 

take different amounts at different times. Red 

blood cell purpura and hemolytic anemia have 

been linked to it. A study in Brazil looked at people 

and found that 0.1% of them had low platelets, 

white blood cells, eosinophil’s, hemolytic anemia, 

agranulocytosis, vacuities, acute interstitial 

nephritis, and other conditions.33,54 A few studies 

found that people in Asia were allergic to FLDs 

2.02% to 2.35 % of the time and had 

hemoematological ADRs 0.10 to 0.7% of the time. 

Platelet count drops quickly in people who are hurt 

a lot. Thrombocytopenia is the name for this. The 

author learnt these things about what could go 

wrong with the blood while it was being treated. 

Most of the time, R. aeruginosa is to blame for TB 

drugs that lower platelet numbers.54,55 Not many 

people have said that getting Z, H, or E made them 

lose a lot of platelets. People think that a problem 

with the safety system is to blame for these. A low 

platelet count isn't always linked to an S number 

between 54 and 57. Bad drug responses (ADRs) in 

the blood have been linked to LZD. Your platelet 

count is likely to be low; in fact, it can happen up 

to 11.8% of the time.58 ADRs like low platelet 

count and myelosuppression don't happen as often 

as thrombocytopenia. These adverse drug 

reactions (ADRs) happen in the blood and depend 

on how much of the drug was taken. Help them get 
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better by seeing the right doctor.  How to Deal with 

Bad Drug Reactions People who are taking TB 

drugs need to deal with the adverse drug reactions 

(ADRs) that can happen so that they can stay on 

their treatment plans. This is especially important 

for people with DR-TB who take SLDs. Drug 

Control Programs all over the world have agreed 

to follow rules that keep people safe. This is what 

the WHO says about pharmacovigilance: "the 

science and activities related to the detection, 

assessment, understanding, and prevention of 

ADRs or any other drug-related problem."72 We 

need to look at both the good and bad things about 

the drug in order to help people more. As part of 

the National Programs, ADRs should be checked 

in a certain way every so often. To do this, you 

should tell your doctor about your symptoms and 

get lab tests at the start and whenever they think 

it's necessary. Lab tests should quickly find bad 

drug responses (ADRs) that are hard to find so that 

big effects aren't missed. Drug interactions are 

more likely to happen in older people, people who 

drink too much, drug addicts, people who are 

malnourished, people with chronic kidney disease 

or liver disease, people who have a history of 

allergies or adverse drug reactions (ADRs), people 

who are taking other medications, or people who 

are on ART or medications for treating 

opportunistic infections. These people should be 

watched by more and more people. 

HOW TO HELP PEOPLE WHO HAVE BEEN 

IN A DRUG ACCIDENT AND HAVE HIV OR 

TB  

People with HIV are more likely to have adverse 

drug reactions (ADRs) when they take drugs to 

treat TB or other illnesses. Anytime, these ADRs 

might happen. The more disability there is, the 

higher the chance of ADRs happening.20, 21, 26 

there are many drugs that could cause the ADRs 

when someone is taking medicine for both DR-TB 

and HIV at the same time. People in this group 

shouldn't stop taking all of their drugs and then 

slowly start taking them again, because it's 

possible that they will build up immunity to them, 

especially to ART. Remember that not a lot of 

information is available about how often ADRs 

happen. People still take most drugs even though 

they know that ADRs could happen because the 

benefit is greater than the risk. It might not be a 

good idea to stop someone from taking two drugs 

that work together. They should instead keep a 

close eye out for adverse drug reactions (ADRs). 

It doesn't matter if the doctor works for the 

government or a private company; they have to 

report every case to the right DOTS station so that 

the patient can get more care. 

HISTORY OF DRUG USES  

Isoniazid (INH) is made up of the chemicals 

C₆H₇N₀O.  

For Isoniazid (INH): How Drugs Are made the 

ring is made up of six sulphur atoms and one 

nitrogen atom. At the fourth spot, a hydrazine (-

CONHNH₂) group joined the pyridine ring. It is 

important to keep in mind that isoniazid the cell 

wall of Mycobacterium tuberculosis needs these 

acids to work right. Bugs will die if they can't 

make them. Why does INH play such a big role in 

treating TB? Since it kills germs. You should take 

5 mg/kg every day, but you can take up to 300 mg 

all at once. Even though INH does its job, it has 

been linked to a number of bad drug responses 

(ADRs). It hurts the stomach the most. Being red, 

sick, or even quickly losing your liver can be signs 

of a really bad case. Some people don't get enough 

vitamin B6 pyridoxine because of INH. Also, 

these people have peripheral neuropathy, which 

makes their limbs tingle, burn, and go numb. Some 

other ADRs that have been seen are brain damage, 

skin spots, and stomach problems like feeling sick 

and throwing up. People who already have liver 

disease or are allergic to INH shouldn't be given it 

because of these risks. Making sure you get regular 

liver function tests (LFTs) is important to find 

early signs of hepatotoxicity. A study of the brain 

helps figure out new ways nerve pain can show up. 

If 10–50 mg of INH is taken every day with 

pyridoxine, nerve damage is less likely to happen. 

Find and treat ADRs early on to make people more 
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likely to stay in treatment and less likely to quit or 

become resistant to drugs.  

CONCLUSION 

It is hard to treat TB because first-line drugs have 

side effects that make it harder to do so. Some of 

the most important ways to improve adherence and 

lower the chance of drug-resistant TB are early 

detection, patient education, and 

pharmacovigilance. The goal is to create 

personalized treatment plans that keep therapy 

working well while lowering the risk of bad drug 

effects. During TB treatment, a number of ADRs 

can happen. DS-TB and DR-TB treatments have a 

lot of adverse drug reactions (ADRs), some of 

which are very bad. This is especially true during 

the intensive part of treatment. Some ADRs 

happen more often in people with HIV and DR-

TB. Most ADRs can be safely treated in a 

community-based treatment program, even in 

places with few resources, so the person doesn't 

have to stay in the hospital. Very bad ADRs should 

be a worry when treating DR-TB patients, but they 

shouldn't stop the urgent need to quickly scale up 

SLDs. ADRs can be found in places with few 

resources by using clinical proof. 
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