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Abstract

Methods
We conducted a population-based retrospective cohort study of
women in Ontario, Canada aged 66 years of age or older who were
treated with tamoxifen for breast cancer between 1993 and 2005
and had overlapping SSRI therapy. Following completion of
tamoxifen therapy, we modeled the risk of death from breast cancer
as a function of the proportion of time on tamoxifen during which
each SSRI had been co-prescribed.
Results
Among 2430 women treated with tamoxifen and a single SSRI 1074
(44.2%) died during follow-up. After adjustment for age, duration of
tamoxifen therapy and other potential confounders, absolute
increases of 25%, 50%, and 75% in the percentage of time coprescribed paroxetine (the only irreversible inhibitor of CYP 2D6)
during tamoxifen therapy were associated with 24%, 54% and 91%
increases in the risk of death from breast cancer respectively
(p<0.05 for each comparison). In contrast, we found no such risk
with fluoxetine, sertraline, fluvoxamine or citalopram, none of
which irreversibly inhibit CYP 2D6.

Primary outcome: Death from breast cancer (ICD9 codes 174.0 to
174.9 and ICD10 codes C50.0 to 50.9).

Risk of any cause mortality associated with increasing
proportions of antidepressant use during tamoxifen therapy
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Conversion of tamoxifen to endoxifen its active metabolite is
catalyzed predominantly by CYP 2D6. Concomitant therapy with
drugs that inhibit CYP 2D6, may reduce the clinical benefit of
tamoxifen by interfering with its metabolic activation.

Paroxetine

Cox proportional hazards regression model: We examined the
effect of SSRI co-prescribing on survival following cessation of
tamoxifen.

Adjusted hazard ratio for death any cause

Background
Tamoxifen is widely prescribed to women with breast cancer, but is
a prodrug converted by cytochrome P450 2D6 (CYP 2D6) to its
active metabolite endoxifen. Selective serotonin re-uptake inhibitor
antidepressants (SSRIs) are commonly co-prescribed with
tamoxifen, but inhibit CYP 2D6 to varying degrees and may
decrease the effectiveness of tamoxifen.1,2

Background

•

In each analysis, we expressed exposure as the proportion of
time on tamoxifen characterized by overlapping SSRI therapy.

Methods
Study design: Population-based retrospective cohort study
among female residents of Ontario, Canada

•

For each SSRI, we estimated hazard ratios and 95% confidence
intervals associated with increasing proportions of coprescribing of that same drug with tamoxifen, thereby restricting
our analyses to within-drug comparisons.

•

We adjusted for age, year of tamoxifen initiation, duration of
tamoxifen, timing of tamoxifen in relation to date of breast cancer
diagnosis, socioeconomic status, co-morbidity , other CYP 2D6
inhibitors
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Figure 2 shows the adjusted risk of any cause mortality associated with absolute
increases of 25%, 50% and 75% in the percentage of time on tamoxifen during which
each antidepressant was co-prescribed. Increasing co-prescription of paroxetine (an
irreversible inhibitor of CYP 2D6) is associated with a statistically significant increase
in any cause mortality

Discussion
Results
Ontario Health Administrative Datasets were linked
using encrypted health card numbers (IKN) to
assemble the study cohort

Study cohort: Women ≥ 66 years, newly treated with
tamoxifen for breast cancer, and treated with a single SSRI
during tamoxifen therapy
Accrual Window

Conclusion
Paroxetine use during tamoxifen therapy is associated with an
increased risk of death due to breast cancer. This supports the
hypothesis that paroxetine-mediated CYP 2D6 inhibition can
reduce or abolish the beneficial effects of tamoxifen.

•

Risk of breast cancer mortality associated with increasing
proportions of antidepressant use during tamoxifen therapy

Adjusted hazard ratio for breast cancer mortality
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Primary analysis: Patients followed from index date (the date
on which tamoxifen was last dispensed) until death from breast
cancer or end of the study, whichever occurred first.

In our study, 30% of women who initiated tamoxifen therapy
received antidepressant therapy.
• We found an increased risk of death due to breast cancer
and all-cause mortality among women who received
paroxetine in combination with tamoxifen, but no such risk
with other SSRIs.
• The risk of death was directly related to extent of coprescribing.
• These findings are consistent with data indicating the
critical role of CYP 2D6 in the metabolic activation and clinical
effectiveness of tamoxifen

Figure 1 shows the adjusted risk of breast cancer mortality associated with absolute
increases of 25%, 50% and 75% in the percentage of time on tamoxifen during which
each antidepressant was co-prescribed. Increasing co-prescription of paroxetine (an
irreversible inhibitor of CYP 2D6) is associated with a statistically significant increase in
breast cancer mortality

Irreversible CYP 2D6 inhibition by paroxetine can reduce or
abolish the considerable survival advantage conferred by
long-term tamoxifen therapy.

References
1.
2.

Stearns V, Johnson MD, Rae JM, et al. Active tamoxifen metabolite plasma concentrations after co-administration of tamoxifen and
the selectiveserotoninreuptakeinhibitor paroxetine.J Natl CancerInst2003;95:1758-1764.
Schroth W, Goetz MP, Hamann U, et al. Association between CYP 2D6 polymorphisms and outcomes among women with early
stagebreastcancertreatedwithtamoxifen. JAMA2009;302:1429-1436.

