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Background & Objective
Background

• Acetaminophen is widely used and essential in cancer care

• Some observational studies showed ↓ OS/PFS associated with acetaminophen + ICI

Problem Is the association sufficient to support causation?

Objective Assess plausibility of this interaction using:
• WHO-UMC Causality Assessment Framework
• Drug Interaction Probability Score (DIPS)*

Flagged by some drug interaction 
databases (eg, Lexicomp) but not 
others (eg, Micromedex)

*Horn JR, et al. Proposal for a new tool to evaluate drug interaction cases. Ann Pharmacother 2007;41(4):674-680. 
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What We Found – 1 
Parameters Four Observational Studies Identified from Medline & Embase (up to June 2025)

Temporal 
Relationship

• Did not verify if patients took acetaminophen during ICI therapy: serum levels at initiation or unknown 
timepoints, no verification of prescription filled, no consideration of OTC acetaminophen1-4

Alternative 
Explanations

• Acetaminophen may reflect severity of underlying illness1-4

• OTC acetaminophen not accounted for1-4

• Multivariate analyses limited by poorly measured confounders (eg, acetaminophen duration & dose), 
important confounders not measured (eg, reasons for acetaminophen use likely independently correlate with 
poor prognosis, other meds, levels of pain)1,3

• Propensity score matching did not reliably mitigate impact of uncontrolled confounding – potential imbalance 
of all relevant variables not assessed after matching (only used imbalanced variables before matching)2 

Consistency • Dose-response relationship not established (average acetaminophen dose & duration not reported)1-4

• No reports of dechallenge (stopping acetaminophen)1-4

• No impact on survival in animal studies1 or in patients in 1 study4

Biological 
Plausibility

• No pharmacokinetics studies showing acetaminophen ↓ systemic exposure of ICI
• No evidence that acetaminophen suppresses effector cytotoxic T cells1

• No impact on survival of mice implanted with tumour1

• ↑ negative regulation of immune system process did not translate into ↓ PFS or ORR3

• ↓ OS / PFS highly significant (>50% ↓ in OS / PFS, HR 0.34-0.67), inconsistent with acetaminophen not 
known to be potent immunosuppressant1,2



What We Found – 2 
• WHO-UMC Causality Assessment = Unlikely
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Assessment Criteria Findings
Event abnormality with time to drug intake makes 
relationship improbable (but not impossible) 

• Time relationship between events (death, disease progression, tumour response) to acetaminophen intake not 
established because studies did not verify if patients actually took acetaminophen during ICI therapy.

Disease or other drugs provide plausible explanations • Confounders not well controlled for by Bessede et al. Limited confounders controlled for by Nelli et al.
Response to withdrawal • Not investigated
Event definitive pharmacologically or 
phenomenologically

• Animal studies – no difference in survival in mice with implanted tumour treated with ICI +/- acetaminophen.
• No direct link between main mechanism of actions of acetaminophen and immune suppression. 
• Changes in systemic exposure of ICI not investigated.

Response to rechallenge • Not investigated
More data for proper assessment needed • More detailed information on acetaminophen intake required, including verifying if patients took acetaminophen 

during ICI therapy, average dose and duration of intake, any intake to acetaminophen not accounted for (e.g., OTC)

• Drug Interaction Probability Scale = Doubtful (total score <2)
Questions Answers Scores
1. Previous credible reports of this interaction in humans? No -1
2. Observed interaction consistent with known interactive properties of Acetaminophen? No -1
3. Observed interaction consistent with known interactive properties of ICI? Yes +1
4. Event consistent with known / reasonable time course of interaction (onset and/or offset)? Unknown 0
5. Interaction remitted upon dechallenge of Acetaminophen with no change in ICI? Unknown 0
6. Interaction reappeared when Acetaminophen readministered with continued ICI use? Unknown 0
7. Reasonable alternative causes for the event? Yes -1
8. ICI detected in blood or other fluids in concentrations consistent with proposed interaction? Unknown 0
9. Drug interaction confirmed by objective evidence consistent with effects on Acetaminophen (other than drug concentrations from question 8) No 0
10. Interaction greater when Acetaminophen dose increased or less when ICI dose decreased? Unknown 0



Discussion

• Significant interaction between acetaminophen and ICI seems unlikely or doubtful. 

• Acetaminophen should not be restricted until more robust evidence is available.

• Association with a distant outcome is insufficient to support plausibility of drug 
interaction
– Complex sequence of events between ICI administration via activated T cells to tumour cell death

– Long temporal relationship between ICI administration and outcome susceptible to confounders

• A well-designed study is feasible:
– Follow patients longitudinally until next line of treatment or disease progression

– Outcomes analyzed using propensity score matching with baseline prognostic factors and 
prospectively collected information of acetaminophen intake. 
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Association of Zodiac Signs and Nobel Prize in 
Medicine & Physiology
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• Odds increased with Gemini
• OR 1.90 (95% CI 1.12–3.24, p = 0.017)

• Odds decreased with Leo
• OR 0.35 (95% CI 0.16–0.82, p = 0.011)

Pollex R, Hegele B, Ban MR. Research of the Holiday kind. Celestial determinants of success in research. CMAJ 2001;165(12):1584. 
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