
Center for Tuberculosis

Management of Adverse TB Drug Reactions

Zelalem Temesgen, M.D., FIDSA

Principal Investigator

Mayo Clinic Center for Tuberculosis



Mayo Clinic Center for Tuberculosis

Learning Objectives

Describe the burden of adverse 
drug reactions during TB 

treatment

Apply a general approach to 
managing Adverse TB drug 

reactions
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The Magnitude of the problem



Drug-
Susceptible

Tuberculosis

First-line drugs
INH/RIF/EMB/PZA X 2 

months

INH/RIF X 4 months 



Adverse Drug Reactions Related to Treatment of Drug-Susceptible 
Tuberculosis in Brazil: A Prospective Cohort Study  

https://www.frontiersin.org/articles/10.3389/fitd.2021.748310     
DOI=10.3389/fitd.2021.748310 
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ADRs to first-line anti-TB drugs from 2009 to 2018. 

J Korean Med Sci 2022 Apr;37(16):e128. https://doi.org/10.3346/jkms.2022.37.e128

https://doi.org/10.3346/jkms.2022.37.e128


Classification of Drugs for Treatment of Drug-Resistant TB

Group A Group B Group C 

levofloxacin  or moxifloxacin  clofazimine  Ethambutol 

bedaquiline  cycloserine  
or terizidone  

delamanid  

linezolid  pyrazinamide  

imipenem-cilastatin  or meropenem  

amikacin (or streptomycin) 

ethionamide or Prothionamide

p-aminosalicylic
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J Antimicrob Chemother, Volume 72, Issue 7, July 2017, Pages 1871–1879, https://doi.org/10.1093/jac/dkx107

.

Frequency of all ADR and severe ADR reported 

by type.  4498 events across 4274 patients from 

18 studiesProportion of patients experiencing one or more ADR during 

treatment of drug-resistant TB.

https://doi.org/10.1093/jac/dkx107


BPaL/M 



Nix-TB: 
Adverse 
Events



Very Common
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A general approach to managing drug adverse 
reactions during the treatment of tuberculosis



Adverse Reactions to Anti-TB Drugs

Drug Adverse Reaction Signs and Symptoms

EMB Eye damage • Blurred or changed vision
• Changed color vision

INH Nervous system damage • Dizziness
• Tingling or numbness around the mouth

Peripheral neuropathy • Tingling sensation in hands and feet

PZA Stomach upset • Stomach upset
• Vomiting
• Lack of appetite

Gout • Abnormal uric acid levelb

• Joint aches

RIF Bleeding problems • Easy bruising
• Slow blood clotting

Discoloration of body 

fluids

• Orange urine, sweat, or tears
• Permanently stained soft contact lenses

Drug interactions • Interferes with certain medications (e.g., 
birth control pills, birth control implants, 
certain ART medications, or methadone 
treatment)

Sensitivity to the sun • Frequent sunburn

Drug
Adverse 
Reaction Signs and Symptoms

Any drug Allergic • Skin rash

INH

PZA

RIF

Hepatic 

toxicity

• Abdominal pain
• Abnormal liver function test 

results
•Fever for ≥3 days
• Flu-like symptoms
• Lack of appetite
• Nausea
• Vomiting
• Yellowish skin or eyes
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Case
A 24year old female with systemic lupus erythematosus (SLE)  

On high dose prednisolone and chloroquine phosphate 

Presented with dry cough, fever, and weight loss for two months.

CXR – right upper lobe consolidation

GeneXpert +, no rifampin resistance

Baseline liver enzymes, renal function test, serum electrolytes were within normal range. 

No other co-morbidities

Started with Rifampin, isoniazid, ethambutol, and pyrazinamide



Case: History of Present Illness

Complaints of nausea, vomiting and  right upper quadrant pain of a 
week duration.  

WBC: 6.8, Hgb 11.9, PLT 120,000. 

Liver enzymes: ALT - 589, AST-431, Bilirubin (total 6 and direct 2.2).  



Non-TBTB

Disease-Related

Comorbidities
Symptomatic

PRN
OTC

Traditional

ADR

Non-TB drugsTB Drugs

Drug-Related

Progression
Extra-

pulmonary
IRIS

Comorbid
Conditions



Evaluation

• Urgent Evaluation vs MonitorSeverity

• Medication vs OtherCause

• Next StepsResponse



Stopping 
Rules
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Managing ADR

Depends on severity

Simple measures and reassurance may suffice

Life-threatening will require discontinuation of entire 
regimen

Monitor AE until resolution
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Nausea/Vomiting: Self-care
Eat small, bland meals served cool. i.e. rice, 
crackers, toast. 

Sip water and other fluids

Maintain oral hygiene 

Restrict fluids with meals

Avoid alcohol and tobacco

Avoid lying down after eating-sit upright 30-60 
minutes

May need anti-emetics and/or anti-nausea 
medication
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Hepatotoxicity: Potential Causes

ALT ALP/Bili Comments

Viral Hepatitis X - Acute vs Chronic

Biliary Tract Disease - X

Alcohol X - AST:ALT >2

Other drugs (APAP, statins, herbal 

supplements)

X - Variable

Rifampin X X Mixed

Isoniazid X - Hepatocellular

Pyrazinamide X - Hepatocellular

Clin Infect Dis. 2016; 63(7): e147–e195.

Am J Respir Crit Care Med2006; 174:935–52.

LiverTox: Clinical and Research Information on Drug-Induced Liver Injury [Internet]. Bethesda (MD): National Institute of Diabetes and Digestive and Kidney Diseases; 2012-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK547852/

Onset

1-6 weeks

2-26 weeks

4-8 weeks



Mayo Clinic Center for Tuberculosis

LFT Monitoring AND CUT-OFFS 
FOR STOPPING DRUGS
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Resumption of 
treatment

ADR needs to be resolved

The ultimate aim of drug reintroduction is to establish an 
effective regimen in a safe and speedy fashion.

Sequential reintroduction may help identify the cause

Different algorithms exist

Symptomatic pre/peri treatment may be necessary



GUIDELINES ON THE MNAGEMENT OF TB-ASSOCIATED  DILI



WHICH RECHALLENGE PROGRAM IS BEST

175 HIV-negative patients randomized to receive one of three rechallenge regimens

No significant difference in recurrence rate (p=0.69)

Sharma SK et al. Clin Infect Dis 2010;50(6). 
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Case 2:  Rash



Case 2: Background

• A-30-year-old male diagnosed with HIV 6 years ago 

– On dolutegravir/tenofovir/lamivudine since diagnosis, same dose

• Three weeks ago, diagnosed with pulmonary tuberculosis after 
he presented with cough, night sweats and chest pain. 

– CXR – right upper lobe consolidation

– Sputum smear negative

– Started on  rifampin, isoniazid, pyrazinamide, ethambutol, and 
pyridoxine



Case 2: History of Present Illness

• Developed a progressive, pruritic rash spreading from his trunk 
and covering most of his body, but sparing his face, palms and 
soles.

• Physical exam

– No fever, Vitals stable

– No oral lesions

– Maculopapular rash trunk and extremities



Non-TBTB

Disease-Related

Comorbidities
Symptomatic

PRN
OTC

Traditional

Rash

Non-TB drugsTB Drugs

Drug-Related

Progression
Extra-

pulmonary
IRIS

Comorbid
Conditions



Stopping 
Rules



• Fever

• Mucosal involvement

• Painful rather than pruritic skin

• Epidermal detachment or 

blistering

• Organ involvement
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Rash: General Principles 
of Management

Discontinuation of the offending agent, if 
possible. 

Treatment of is generally supportive: self 
management, symptomatic treatment

Life-threatening reactions will require 
discontinuation of entire regimen 

Prompt treatment with antihistamines, 
systemic corticosteroids, fluid replacement, 
pain control 
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Rash: Self-Management
Avoid rubbing and scratching. 

Avoid irritants. Choose mild, unscented, laundry 
detergent. Wear cotton clothing.  

Apply cool, wet compresses. 

Warm bath. 

Moisturize your skin. 

Nonprescription anti-inflammation and anti-itch 
products.  
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Resumption of 
treatment

ADR needs to be resolved

The ultimate aim of drug reintroduction is to establish an 
effective regimen in a safe and speedy fashion.

Sequential reintroduction may help identify the cause

Different algorithms exist

Symptomatic pre/peri treatment may be necessary



Resumption of Treatment: 
Considerations

• Ideally, in a controlled 
environment  

• In which sequence should the 
drugs be introduced? 
– With the most likely culprit? 

– With the least likely culprit?

• Should we use incremental or 
full doses of each drug during 
reintroduction? 

Drug Trial dose 1 Trial dose 2 Trial dose 3

H 50 mg Full dose Full dose

R 75 mg 300 mg Full dose

Z 250 mg 1000 mg Full dose

E 100 mg 500 mg Full dose

MSF TB guidelines 
https://medicalguidelines.msf.org/en/viewport/TUB/english/introduction-20320166.html



Rifampicin

INH

Pyrazinamide 

Ethambutol

Ethambutol INH Pyrazinamide  Rifampin

A lead-in period of a long-acting, non-
sedating antihistamine (cetirizine 10mg 

given daily) 

25 diphenhydramine given 30-45min 
prior to administering the drug. 
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Summary
Adverse Events during the  Treatment of TB are 
very common 

Even mild and common events can affect 
treatment outcomes

Some adverse events can be life-threatening  

Some adverse events cause permanent disability  

Timely recognition and management of adverse 
events important for adherence and completion of 
treatment
Critical drugs may be discarded if not properly 
addressed

A multi-disciplinary, thoughtful, and coordinated 
approach essential for success
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Thank you
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