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BACKGROUND
Tuberculosis preventive therapy (TPT) is central to 
reducing progression from tuberculosis infection (TBI)
to disease. The 3HP regimen, comprising 12 once-
weekly doses of isoniazid and rifapentine, is shorter 
than traditional regimens and has high treatment 
completion. However, in some settings its use has been 
associated with a hypersensitivity reaction. 

Hypersensitivity reactions associated with 3HP are 
usually self-limited but can be severe or life-
threatening. Published incidence estimates vary 
substantially, partly because studies have not 
consistently applied the same clinical definition. This 
uncertainty may hinder community-wide 
implementation.

RESEARCH QUESTION

Among people receiving 3HP for tuberculosis 
preventive therapy, what is the incidence of 
hypersensitivity reaction and which 
participant characteristics are associated with 
its occurrence?

METHODS

DESIGN AND ELIGIBILITY

•  Systematic review and Individual patient meta 
analysis (IPD).
•  Eligible studies: human, randomised or cohort 
studies of 3HP to treat people with TBI reporting 
patient characteristics and the incidence of adverse 
events, specifically hypersensitivity reaction.
•  Searched: PubMed, Embase, ClinicalTrials.gov, WHO 
and Cochrane registries for studies published to 1 July 
2023, with no language restriction.

DEFINITION 
Hypersensitivity was defined consistently across 
datasets using Sterling et al. 
1) hypotension, urticaria, angioedema, acute 

bronchospasm, or conjunctivitis that occurred in 
relation to study drug; OR 

2) ≥ 4 of the following (one of which had to be ≥ grade 
2) that occurred in relation to study drug ingestion: 
weakness, fatigue, nausea, vomiting, headache, 
fever, aches, sweats, dizziness, shortness of breath, 
flushing, or chills.

STATISTICAL ANALYSIS
• One stage method of analysis of IPD meta-analysis.
• Multilevel mixed-effects logistic regression to assess 
association between hypersensitivity and each 
potential predictor, incorporating a random intercept 
for study to account for clustering of participants within 
studies 
•  Intraclass correlation coefficients (ICCs) quantified 
between-study heterogeneity.
•  Predictor-by-study interactions assessed variation in 
associations across studies.

RESULTS
STUDY SELECTION

• N=5,047 participants receiving 3HP
• Country of origin: USA, Taiwan, Canada, Brazil, Peru 
• Mean age 36.3 years (SD 16.4)
• 55% female
• Mean BMI 26.9 kg/m²  (SD 6.6)

INCIDENCE OF HYPERSENSITIVITY

• Overall Hypersensitivity: 4.68%
• 95% CI 4.13%–5.29%
• 236 hypersensitivity events
• Study-specific incidence range: 

1.67%–25.36%
• Incidence from 1.67% among TB 

contacts to 25.36% among people 
with poorly controlled diabetes

PARTICIPANT CHARACTERISTICS

BETWEEN-STUDY VARIATION
All predictor-by-study interactions were non-
significant (p>0.05), providing no evidence that 
predictor associations differed between studies.

RESULTS

KEY RESULTS:
Increasing age (OR 1.02 per year, 95%CI: 
1.01-1.03) and female sex (OR 1.45, 
95%CI: 1.18-1.79) are associated with 
the occurrence of hypersensitivity.

DISCUSSION

PRINCIPAL FINDINGS

•  Using a common outcome definition, hypersensitivity 
occurred in 4.68% of participants receiving 3HP.
•  The large study-to-study range remained unexplained 
by measured participant characteristics.
•  Older age and female sex were associated with 
greater odds of hypersensitivity.

STRENGTHS AND LIMITATIONS

Strengths include:
• Participant-level analysis, 
• Standardised outcome definition 
• Diverse study populations. 

Limitations include:
• Incomplete availability of patient risk factors
• Differences in variables collected across studies
• Data not available from all published studies

INTERPRETATION

• The findings support careful risk assessment and 
monitoring when 3HP is implemented at scale. 

• Age and sex alone are insufficient to identify all 
people at risk. 

• Further research should investigate strategies to 
mitigate reactions.

CONCLUSION

Hypersensitivity was uncommon overall but 
highly heterogeneous between settings. Safe 
community-wide 3HP delivery requires 
attention to risk assessment, monitoring and 
alternative strategies for people at higher risk.

Abbreviations:
3HP: once-weekly isoniazid plus rifapentine for 12 doses
CI: confidence interval
ICC: intraclass correlation coefficient
IPD: individual patient data
OR: odds ratio
TPT: Tuberculosis Preventive Ttherapy
TBI: Tuberculosis Infection
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DATA EXTRACTION
• Participants: age, sex, weight and height or body mass 
index, concurrent infection with hepatitis B, C or HIV, 
alcohol excess, smoking and medical history
• Adverse events: presence of hypersensitivity, 
hypotension, urticaria, angioedema, acute 
bronchospasm, conjunctivitis, weakness, fatigue, 
nausea, vomiting, headache, fever, aches, sweats, 
dizziness, shortness of breath, flushing or chills 
including grades of severity. 

n Odds Ratio 95% CI p-value ICC (95%CI)*
Sex, male ref 5047 1.45 1.18-1.79 <0.0001 0.20 (0.06-0.48)
Age (per year) 5047 1.02 1.01-1.03 <0.0001 0.12 (0.03-0.36)
Hep B 4869 2.54 0.85-7.56 0.094 0.24 (0.07-0.58)
Hep C 4869 1.79 0.48-6.71 0.387 0.24 (0.07-0.58)
HIV 2044 0.12 NA NA NA
BMI (per kg/m2) 4715 0.98-1.02 0.919 0.24 (0.07-0.59)
Smoking (non 
smoker, ref)

4869Current 0.78 0.46-1.31 0.347 0.25 (0.07-0.59)
Ex smoker 1.56 0.97-2.50 0.069 0.24 (0.07-0.58)

Injected Drugs 4428 1.76 0.88-3.51 0.011 NA
Methadone 4435 3.14 0.40-25.0 0.279 NA
Alcohol 4715 1.38 1.00-1.89 0.05 0.30 (0.06-0.76)
Diabetes 580 2.08 0.46-9.37 0.341 0.15 (0.01-0.70)
Cirrhosis 4435 3.14 0.40-24.98 0.279 NA
Cancer 436 2.21 0.75-6.53 0.15 0.24 (0.05-0.66)
Autoimmune 434 1.78 0.42-7.53 0.43 0.24 (0.05-0.67)
HTN 434 1.98 0.98-4.01 0.057 0.31 (0.07-0.72)
Hyperlipidaemia 434 0.72 0.32-1.62 0.424 0.28 (0.06-0.71)
CHF 434 1.47 0.42-5.13 0.542 0.24 (0.05-0.67)
CVA 434 0.79 0.24-2.59 0.701 0.26 (0.05-0.68)
CAD 434 0.66 0.23-1.88 0.433 0.26 (0.06-0.68)
Asthma 138 2.32 0.49-10.92 0.287 NA

ASSOCIATIONS OF THE BASELINE CHARACTERISTICS AND THE 
OCCURRENCE OF HYPERSENSITIVITY
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