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TB Treatment and Drug-Related Adverse Events 

• Common, but not frequently discussed or highlighted
• Occur in all ages and with all drugs
• Negatively affect TB treatment including effectiveness, adherence, 

duration, and confidence in the treatment plan
• Negatively affect patient quality of life, and can lead to loss of 

work, income and long-term disability



Adverse events lead to increased morbidity and mortality

• If a patient cannot tolerate first line 
drug(s), clinicians resort to alternative 
drugs (e.g., fluoroquinolones, linezolid or 
injectable agents).  These drugs can 
cause more severe adverse events

• Treatment breaks, re-challenges and 
additional monitoring lead to longer 
treatment durations and more use of 
clinical and public health resources.



Lack of acknowledgement of impact of 
adverse events on TB treatment
• There are few clinical trials or 

guidelines on management of drug-
related adverse events.

• Original scoring system comes from 
cancer clinical trials

• Adverse events are categorized as grade 
1-5, ranging from mild to severe 
(requires medical intervention, 
hospitalization, or death).

• Most clinical trials monitor for grade 3-5 
(severe) adverse events.

• However, milder adverse events (grade 
1- 2) cause distress and anxiety for both 
patient and providers.

More detail at URL: https://dctd.cancer.gov/research/ctep-trials/for-sites/adverse-events/ctcae-v6.pdf



Risk Factors for TB Drug Adverse Events

• Older age
• Comorbidities:  HIV, immunosuppression, diabetes, chronic liver 

disease
• Pregnancy/post-partum
• ETOH use
• Extrapulmonary site
• Longer treatment duration
• Certain TB drugs in the regimen
Hosford JD et al. Tuberculosis (Edinb). 2015 March ; 95(2): 112–122 , Shu CC et al.  Int J Tuberc Lung Dis 2013; 17(7):934–939, Hagiya H et al. Epidemiol Infect. 2018 
Nov 9;147:e38. Shi C et al. Medicine (Baltimore). 2024 May 17;103(20):e38273, Choi et al. Pharmacoepidemiol Drug Saf. 2022 Nov;31(11):1153-1163. Nahid et al. 
Official American Thoracic Society/Centers for Disease Control and Prevention/Infectious Diseases Society of America Clinical Practice Guidelines: Treatment of 
Drug-Susceptible Tuberculosis. Clin Infect Dis. 2016 Oct 1;63(7):e147-e195.



Older age is a strong risk factor

Contributing factors:
• Decreased hepatic function/increased risk of hepatoxicity*
• More co-morbid illnesses 
• Polypharmacy and drug-drug interactions with rifamycins
• Decreased renal function--> potentially higher levels of drugs
• Dementia/cognitive decline makes recognition of adverse events 

challenging
• Difficulty with following instructions during screening exams (vision, hearing, 

neurologic)
• Challenges in identifying/reporting side effects

*Hosford JD et al. Tuberculosis (Edinb). 2015 March ; 95(2): 112–122 , Shu CC et al.  Int J Tuberc Lung Dis 2013; 17(7):934–939, Hagiya H et al. Epidemiol 
Infect. 2018 Nov 9;147:e38.



• Elderly ≥ 65 years more 
likely to have treatment 
interruption due to a 
medication adverse 
event (32% vs 7%)  
including liver injury, 
hypersensitivity, 
arthralgias/myalgias, 
and GI intolerance.

•  PZA accounted for 
~50% of adverse events, 
followed by RIF, INH, 
EMB.



2024 SF TB Cases
Total:  92 active cases 
(incidence 11 per 100,000)
• Median age: 64 years (range 0-94)
• Majority patients born in China, 

Philippines, Central America
• 65 (71%) had  ≥ 1 comorbidity
• 42 (46%) residents had ≥ 2 

comorbidities.
• Diabetes mellitus 19 (21%)
• Immunocompromised status 12 

(13%)   including HIV 2 (2%)
• ~10% with housing, ETOH and/or 

substance use challenges

TB case median age, 2008-2024
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San Francisco 5-year review
N=373 (132 > age 65 years)
• 35% (46% > 65 years) developed 

moderate/severe adverse events
• PZA: ~20% (~30% > 65 years)
• Rifamycin: ~13.5% (~17% > 65 years)
• INH: ~9% (~12% > 65 years)

• 26-30% required first line drug 
discontinuation, and started a second line 
drug (FQ or linezolid)

• FQs associated with AEs in ~40% in all ages

• Adverse event(s) associated with 
treatment duration up to 3.8 months 
longer



Recent “Short Course” TB Regimens 
(Susceptible and MDR) and Adverse Events

Why are shorter regimens desired?
• TB treatment takes too long
• Long duration is associated with non-

adherence
• Long duration is associated with more 

adverse events
• Long duration is more resource-

intensive (symptom and laboratory 
monitoring, clinical visits, Directly 
Observed Therapy)



Ideal new regimen

• Potent/bactericidal
• Well-tolerated
• Low pill burden
• Once daily
• Inexpensive
• Already used in other infections with good safety data at 

established doses



New 4 month TB treatment regimen (HPMZ)
(ATS first-line recommendation for pan-susceptible TB)

- Isoniazid 300 mg daily
- Rifapentine 1200 mg daily 
- Moxifloxacin 400 mg daily 
- Pyrazinamide (weight based) 

- Isoniazid 300 mg daily 
- Rifapentine 1200 mg daily
- Moxifloxacin 400 mg daily

Pill burden: HRZE versus HPMZ



HPMZ 4-month regimen
(1% of participants recruited in US)

Findings: 
• Efficacy: HPMZ 4-month regimen 

non-inferior to 6-9 months of HRZE
• Safety: HPMZ participants- 18.8% 

had  severe adverse events 
compared to 19.3% for HRZE 
(?high by US standards)

Dorman et al, Four month Rifapentine Regimens with or without Moxifloxacin for Tuberculosis.  N Engl J Med 2021; 384:1705-1718



• In San Francisco over a 2-
year period, of 160 patients 
treated for active TB, 30 
(18.8%) met inclusion 
criteria for HPMZ

• 22 (13.8%) started HPMZ
• Median age 32.5 years 

(range 14-86 years)
• 78% otherwise healthy
• 86% with pulmonary TB 

(seven cavitary)

Louie JK, Agraz-Lara R, Velásquez G, Phillips P,  Szumowski JD. Experience 
With Four-Month Rifapentine and Moxifloxacin–Based Tuberculosis 
Treatment in San Francisco, Open Forum Infectious Diseases, Volume 11, 
Issue 4, April 2024, ofae178



Results
• 81.8% had an adverse event

• Nausea/vomiting: 9/22 (40.9%)
• Rash: 4/22 (18%)
• Transaminitis: 2/22 (11%)

• 11 (50%) stopped due to AE
• No known microbiologic failures or relapses

Louie JK, Agraz-Lara R, Velásquez G, Phillips P,  Szumowski JD. Experience 
With Four-Month Rifapentine and Moxifloxacin–Based Tuberculosis 
Treatment in San Francisco, Open Forum Infectious Diseases, Volume 11, 
Issue 4, April 2024, ofae178



Additional unpublished data (Jan 2024-Dec 2025)

An additional 20 patients started on HPMZ since Jan 2024
• Median age 38.5 (range 14-64 years)
• 55% otherwise healthy
• 13 (65%) with adverse events; seven (54%) with nausea/vomiting, 

five provided with Zofran daily 30 minutes pre-dose with 
improvement

• 9 completed HPMZ treatment (50%)



Similar experience in NYC NYC Health Department
April 2022- Dec 2023
• N=617; 46% ineligible
• 36 (5.8%) initiated on 

HPMZ
• 13 (36%) completed HPMZ 

treatment
• 23 (64%) discontinued, 

including 15 (41.7%) due to 
adverse events 

• 47% with nausea



HPMZ does not meet most criteria for 
an ideal new regimen
• Potent/bactericidal- yes
• Once daily- yes
• Low pill burden- no (15 11 pills)
• Inexpensive- no
• Already used in other infections with good safety data at 

established doses- no
• Well-tolerated- no

oNausea is the most common adverse event with HPMZ



GI Side Effects – Patient Perspectives

• “Sometimes on a bad day, I got frustrated because I felt like my 
medication was not working anyways, so then I did not want the 
stomach side effects as well if I take it.”

• ”The nausea is worse than actually vomiting.”
• “I literally lost hope … I was throwing up every day multiple times a 

day, extreme nausea from the moment I wake up…”
• “I’ve been taking Isoniazid for two months now … all of a sudden 

I’m having stomach pains so bad I want to die.”
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