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Abstract:

Hormonal contraceptives may be affected by concomitant medicines that alter steroid-hormone metabolism.
Rifamycin antibiotics are particularly important because some members of this class, especially rifampicin
(rifampin), strongly induce drug-metabolizing enzymes and can reduce systemic exposure to contraceptive
hormones. This review summarizes pharmacokinetic, pharmacodynamic, clinical, and guideline evidence
concerning interactions between rifamycin antibiotics and hormonal contraceptives. Evidence is strongest for
combined oral contraceptives (COCs), for which rifampicin has been associated with reductions in ethinyl
estradiol and progestin exposure and, in some studies, increased markers of ovarian activity. Rifabutin also alters
contraceptive pharmacokinetics, but generally to a lesser extent than rifampicin. Evidence concerning etonogestrel
implants has expanded: rifampicin reduces serum etonogestrel concentrations and has been associated with altered
ovarian-activity biomarkers, and a published case report described pregnancy during concomitant rifampicin
therapy. Evidence for non-oral systems is more heterogencous. A 2025 study of a segesterone acetate/ethinyl
estradiol vaginal contraceptive system found reduced ethinyl estradiol exposure but no significant change in
segesterone acetate exposure, illustrating why interactions should be assessed for the specific contraceptive
formulation. Rifaximin and rifalazil have not demonstrated clinically important pharmacokinetic effects on ethinyl
estradiol in the studies reviewed. Clinical management should therefore consider the individual rifamycin,
contraceptive formulation, duration of therapy, and current contraceptive guidance rather than treating all
rifamycins as interchangeable.
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Introduction

Hormonal contraception includes combined Subsequent research has expanded the evidence

estrogen—progestin methods and progestin-only
methods delivered by oral, transdermal, vaginal,
injectable, or implantable routes. Contraceptive
effectiveness depends, among other factors, on
adequate exposure to the active steroid hormones.
Concomitant medicines that increase hormone
clearance can therefore alter systemic exposure and
potentially compromise contraceptive effectiveness.

Rifamycin antibiotics are widely used in the
treatment of tuberculosis and other mycobacterial
infections. Rifampicin is a potent inducer of drug-
metabolizing enzymes and transport pathways and is
consequently capable of lowering exposure to
several medicines, including steroid hormones. A
systematic review found that rifampicin reduced
estrogen and/or progestin exposure in multiple
studies, while evidence for actual pregnancy
outcomes was historically limited. [1]

Kumbhar et al.

base to etonogestrel implants and non-oral hormonal
systems. Rifampicin has been shown to reduce
serum etonogestrel concentrations and alter
biomarkers of ovarian activity, while a 2022 case
report described pregnancy during rifampicin-based
tuberculosis treatment in an etonogestrel implant
user. [2,4] A 2025 pharmacokinetic study of a
segesterone  acetate/ethinyl estradiol vaginal
contraceptive system further demonstrated that the
magnitude and clinical interpretation of an
interaction may depend on the specific formulation.

(5]

The objective of this review is to summarize the
available evidence on rifamycin—hormonal
contraceptive interactions, describe the underlying
pharmacokinetic mechanisms, compare individual
rifamycins, and highlight clinically relevant
evidence gaps.
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Hormonal Contraceptive Methods and Evidence
of Interaction

Combined Oral Contraceptives: Combined oral
contraceptives contain an estrogen and a progestin.
Their interaction with rifampicin and rifabutin has
been evaluated primarily through pharmacokinetic
and pharmacodynamic studies. Rifampicin has been
associated with lower systemic exposure to ethinyl
estradiol and norethisterone/norethindrone. In a
controlled crossover study, rifampicin reduced
ethinyl estradiol AUCo—s by 64% and Cmax by
42%, while norethindrone AUCo—4 decreased by
60%; the corresponding reductions with rifabutin
were smaller. [3]

Older studies also demonstrated shortened hormone
half-lives and reduced exposure during rifampicin
treatment. These findings provide a
pharmacokinetic basis for concern about reduced
contraceptive effectiveness when rifampicin or
rifabutin is used with combined hormonal
contraception. [7-10]

Progestin-Only Contraceptives: Evidence for
progestin-only contraception is less extensive than
for COCs but has increased in recent years. In
etonogestrel implant users, rifampicin significantly
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reduced serum etonogestrel concentrations and
altered biomarkers of ovarian activity. [2] A
published case report described an unplanned
second-trimester pregnancy in an etonogestrel
implant user receiving rifampicin-based
antituberculosis therapy. A single case cannot
establish the frequency of contraceptive failure, but
it provides clinically relevant evidence that the
interaction may have consequences beyond
pharmacokinetic measurements. [4]

Non-Oral Hormonal Contraceptives: Evidence
for non-oral hormonal methods is heterogencous
and should not be generalized across formulations.
A 2025 randomized crossover study evaluated a
contraceptive vaginal system releasing segesterone
acetate and ethinyl estradiol during rifampin
treatment. Rifampin significantly reduced ethinyl
estradiol exposure, whereas segesterone acetate
exposure remained within bioequivalence limits.
The investigators concluded that the specific vaginal
system studied was not expected to lose
contraceptive effectiveness with rifampin. [5] This
finding illustrates that a pharmacokinetic change in
one hormone does not necessarily translate into
contraceptive failure and that formulation-specific
evidence is important.
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Figure 1. Classification of hormonal contraceptives.

Figure 1: Schematic classification of hormonal contraceptive methods.

Rifamycin Antibiotics

Rifampicin (Rifampin): Rifampicin is the best-
characterized rifamycin in the context of hormonal
contraception. It is a strong inducer of hepatic drug-
metabolizing enzymes and can increase the clear-
ance of steroid hormones. Studies involving COCs
consistently demonstrate reductions in estrogen
and/or progestin exposure, and newer evidence
shows reduced etonogestrel exposure in implant us-
ers. [1-3,7-10]

Rifabutin:  Rifabutin also induces drug-
metabolizing enzymes but generally produces
smaller pharmacokinetic changes than rifampicin. In
the randomized crossover study by LeBel et al.,
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reductions in ethinyl estradiol and norethindrone
exposure were less pronounced with rifabutin than
with rifampicin. [3] Current contraceptive guidance
nevertheless treats rifabutin as clinically relevant
because reduced effectiveness may occur with some
hormonal methods. [6]

Rifapentine:  Direct evidence  concerning
rifapentine and hormonal contraception is limited
compared with rifampicin and rifabutin.
Consequently, conclusions about contraceptive
effectiveness should be made cautiously and with
reference to current clinical guidance and the
specific contraceptive method. [1,6]
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Rifaximin and Rifalazil: Rifaximin has limited
systemic absorption and did not alter the
pharmacokinetics  of  ethinyl estradiol or
norgestimate metabolites in a controlled study. [12]
Rifalazil likewise did not significantly alter ethinyl
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estradiol pharmacokinetics in the evaluated study.
[11] These findings should not be extrapolated to
systemically administered rifamycins with strong
enzyme-inducing activity.

Rifamycin Antibiotics
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Figure 2. Classification of rifamycin antibiotics.

Figure 2: Rifamycin antibiotics and the relative extent of available evidence concerning hormonal
contraceptive interactions.

Mechanisms of Rifamycin—Hormonal Contra-
ceptive Interaction

CYP-Mediated Enzyme Induction: The principal
mechanism for the interaction with rifampicin is in-
duction of drug-metabolizing enzymes, including
CYP3A-mediated pathways. Increased metabolic
activity can accelerate the clearance of contraceptive
steroids and reduce systemic exposure. Classic phar-
macokinetic studies demonstrated shortened ethinyl
estradiol half-life and increased oxidative metabo-
lism during rifampicin treatment. [10]

Reduction in Hormonal Exposure: Reduced
exposure may be reflected by lower AUC, lower
Cmax, shorter elimination half-life, and lower
circulating hormone concentrations. The magnitude
of change varies with the hormone, contraceptive

formulation, rifamycin, dose, and duration of
exposure. [3,7-10]

Pharmacokinetic and Pharmacodynamic
Consequences: Pharmacokinetic changes do not
automatically  prove  contraceptive  failure.
Pharmacodynamic outcomes such as ovulation or
ovarian-activity biomarkers provide additional
information about whether reduced hormone
exposure is Dbiologically consequential. The
available literature shows that rifampicin can alter
ovarian-activity markers in some settings, while not
every pharmacokinetic ~ change has been
accompanied by observed ovulation or pregnancy.

[1-3]
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Figure 3. Mechanism of rifamycin—hormonal contraceptive interaction.

Figure 3: Proposed mechanism of rifamycin-associated reduction in systemic exposure to hormonal
contraceptives.
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Evidence from Individual Studies: The evidence
base includes controlled pharmacokinetic studies,
pharmacodynamic assessments, a systematic re-
view, and clinical case evidence. The 2018 system-
atic review identified 11 eligible studies and found
that rifampicin reduced estrogen and/or progestin
exposure in several studies and increased the fre-
quency of ovulation in some studies; however, the
included studies did not report pregnancy rates. [1]

LeBel et al. directly compared rifampicin and
rifabutin in 28 healthy premenopausal women
receiving a combined oral contraceptive. Rifampicin
produced larger reductions in ethinyl estradiol and
norethindrone exposure than rifabutin. [3]
Subsequent work in etonogestrel implant users
showed reduced serum etonogestrel concentrations
and altered ovarian-activity biomarkers during
rifampicin administration. [2]

Clinical evidence remains limited but includes a
published case of pregnancy in an etonogestrel
implant user receiving rifampicin-based
tuberculosis therapy. [4] For non-oral contraception,
the 2025 vaginal-system study provides an
important formulation-specific example: rifampin
reduced ethinyl estradiol exposure but did not
significantly change segesterone acetate exposure.

(5]

Pharmacokinetic Evidence: The principal pharma-
cokinetic measures reported across studies are AUC,
Cmax, circulating hormone concentration, clear-
ance, and elimination half-life. These parameters
consistently show that rifampicin can increase ster-
oid-hormone clearance and reduce exposure for sev-
eral oral contraceptive formulations. [3,7-10]

Effect on AUC: Rifampicin substantially reduces
the AUC of ethinyl estradiol and several progestins

Rifamycin antibiotics Pharmacokinetic

Effect of rifamycin
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in the evaluated COC studies. In the LeBel et al.
study, ethinyl estradiol AUCo—4 decreased by 64%
and norethindrone AUCo—s by 60%. The
corresponding decreases with rifabutin were 35%
and 20%, respectively. [3]

Effect on Cmax and Hormone Concentrations:
Rifampicin can reduce peak and circulating
concentrations of contraceptive hormones. In the
LeBel study, ethinyl estradiol Cmax decreased by
42% with rifampicin and by 20% with rifabutin. [3]

Effect on Progestin Exposure: Rifampicin reduces
exposure to several progestins used in oral
contraception and lowers serum etonogestrel
concentrations in implant users. [2,3,8] The clinical
relevance of the change depends on the
contraceptive formulation and the degree to which
contraceptive efficacy depends on the affected
hormone.

Rifampicin Compared with Rifabutin: Both
rifampicin and rifabutin can alter contraceptive
hormone pharmacokinetics, but the magnitude of
change is generally greater with rifampicin. [3]
Current guidance therefore considers both drugs
relevant to contraceptive management, while
recognizing differences between specific methods.

(6]

Other Rifamycin Derivatives: Rifaximin and
rifalazil did not demonstrate  significant
pharmacokinetic effects on ethinyl estradiol in the
evaluated studies. [11,12] Evidence for rifapentine
is more limited. [1,6]
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Figure 4. Pharmacokinetic effects of rifamycin on hormonal contraceptives.

Figure 4: Schematic representation of pharmacokinetic effects reported with rifamycin—hormeonal
contraceptive combinations.
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Ovulation and Contraceptive Effectiveness: A re-
duction in hormone concentration is a pharmacoki-
netic finding and should not be equated automati-
cally with contraceptive failure. The relationship be-
tween reduced exposure, ovarian activity, ovulation,
and pregnancy is complex. The systematic review
by Simmons et al. reported increased ovulation fre-
quency in some rifampicin studies, but the included
studies did not provide pregnancy-rate estimates. [1]

In etonogestrel implant users, rifampicin reduced
serum etonogestrel concentrations and changed
biomarkers of ovarian activity. [2] The subsequent
case report of pregnancy during rifampicin therapy
provides clinical evidence consistent with the
possibility of reduced implant effectiveness,
although a single case cannot quantify the risk. [4]

For the segesterone acetate/ethinyl estradiol vaginal
system studied in 2025, rifampin reduced ethinyl
estradiol exposure without significantly affecting
segesterone acetate exposure, and the study authors
did not expect reduced contraceptive effectiveness
for that specific system. [5] This formulation-
specific result reinforces the need to distinguish

e-ISSN: 0975-5160, p-ISSN:2820-2651

pharmacokinetic effects from demonstrated clinical
failure.

Clinical Outcomes and Safety Considerations:
The literature contains more pharmacokinetic and
pharmacodynamic evidence than direct pregnancy-
outcome evidence. Clinically, the most important
concern is unintended pregnancy when a strong en-
zyme-inducing rifamycin is combined with a hor-
monal contraceptive whose effectiveness depends
on adequate systemic steroid exposure. [1,4]

Current U.S. Medical Eligibility Criteria guidance
states that rifampin or rifabutin therapy can reduce
the effectiveness of combined hormonal
contraceptives and certain progestin-only methods.
For long-term use, other contraceptive options are
encouraged; depot medroxyprogesterone acetate is
treated differently because its effectiveness is not
reduced by rifampin or rifabutin. [6] These
recommendations should be applied alongside local
and national guidance and the characteristics of the
individual patient and contraceptive method.

Comparison of Rifamycins

Table 1: Summary of evidence on rifamycin—hormonal contraceptive interactions and their clinical signif-

icance.

Rifamycin

Evidence for in-
teraction

Main evidence

Clinical interpretation

Rifampicin  (ri-
fampin)

Strongest evidence

Reduced COC hormone exposure;
reduced etonogestrel concentra-
tions; altered ovarian-activity mark-
ers; clinical case report

Clinically important interac-
tion; method-specific man-
agement required [1-4,6]

Rifabutin Moderate evidence | Reduced ethinyl estradiol and nore- | Potentially clinically rele-
thindrone exposure, generally less | vant; consult current guid-

than rifampicin ance [3,6]
Rifapentine Limited evidence | Few direct hormonal-contraception | Avoid extrapolation from ri-
studies fampicin without guidance

[1.6]

Rifaximin Limited but reas- | No significant change in | No significant interaction
suring PK evi- | EE/norgestimate PK in a controlled | demonstrated in the evaluated

dence study study [12]
Rifalazil Limited but reas- | No significant change in EE PK in | No significant interaction
suring PK evi- | the evaluated study demonstrated in the evaluated

dence study [11]

Table 1. Summary

of the published evidence on
interactions between individual rifamycins and

hormonal contraceptives. The strength of evidence

Kumbhar et al.

reflects the amount and type of available evidence
rather than a formal evidence-grading system.
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Rifamycin
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Enzyme induction
potential

Evidence for interaction
with hormonal
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Clinical relevance
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Comparison of rifamycins and evidence for interaction
with hormonal contraceptives
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Figure 5. Comparison of rifamycins and evidence for interaction with hormonal contraceptives.

Figure 5: Comparative schematic of rifamycins and the available evidence concerning hormonal
contraceptive interactions.

Current Clinical Recommendations: Contracep-
tive management during rifamycin therapy should
be based on the individual rifamycin, the contracep-
tive formulation, and the expected duration of ther-
apy. Rifampicin and rifabutin are the most clinically
important enzyme-inducing agents in this context.

(6]

For patients receiving long-term rifampicin or

rifabutin, current U.S. guidance recommends
considering alternative contraceptive methods
because combined hormonal  contraceptive

effectiveness may be reduced and certain progestin-
only methods may also be affected. Depot
medroxyprogesterone  acetate  is  classified
differently because its effectiveness is not decreased
by rifampin or rifabutin. [6] Decisions should also
take into account local guidelines, patient
preferences, contraindications, and access to
alternative contraception.

The evidence should be communicated carefully: a
pharmacokinetic interaction does not always prove
clinical contraceptive failure, and findings from one
formulation should not automatically be generalized
to another. The 2025 segesterone acetate/ethinyl
estradiol vaginal-system study is an example of why
formulation-specific evidence matters. [5]

Evidence Gaps and Limitations

e The evidence base is uneven across rifamycins
and contraceptive formulations. Rifampicin has
substantially more evidence than rifapentine
and several other derivatives. [1,6]

e Many studies are small pharmacokinetic inves-
tigations, and direct pregnancy outcomes are
less frequently measured than AUC, Cmax, hor-
mone concentrations, or ovarian biomarkers.

(1]

Kumbhar et al.

e Evidence for implants and other non-oral sys-
tems is still developing. Although recent studies
have improved the evidence base, clinical out-
come data remain limited. [2,4,5]

e Results from one contraceptive formulation
should not be extrapolated automatically to an-
other because hormone composition, route of
administration, and dependence on individual
hormones can differ.

e  Further research should integrate pharmacoki-
netic measures with ovulation and pregnancy
outcomes and should evaluate commonly used
contraceptive formulations with individual ri-
famycin agents.

Conclusion

Rifamycin antibiotics can interact with hormonal
contraceptives, with the strongest and most
consistent  evidence  involving  rifampicin.
Rifampicin can substantially reduce systemic
exposure to several contraceptive estrogens and
progestins and can affect ovarian-activity measures
in some contraceptive settings. Rifabutin also
produces pharmacokinetic changes, generally of
smaller magnitude than rifampicin. [1-3]

Clinical evidence of contraceptive failure remains
more limited than pharmacokinetic evidence,
although pregnancy has been reported in an
etonogestrel implant user receiving rifampicin. [4]
Conversely, recent formulation-specific evidence
from a segesterone acetate/ethinyl estradiol vaginal
system demonstrates that a reduction in one
hormone's exposure does not necessarily imply
reduced contraceptive effectiveness. [5]

Accordingly, the interaction should be evaluated
according to the specific rifamycin, contraceptive
formulation, duration of treatment, and current
clinical guidance. Further well-designed studies
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linking pharmacokinetic changes with ovarian
activity and pregnancy outcomes are needed,
particularly for less-studied rifamycins and non-oral
contraceptive methods.

Abbreviations

AUC - area under the concentration—time curve;
CHC - combined hormonal contraceptive; COC —
combined oral contraceptive; Cmax — maximum
plasma concentration; CYP — cytochrome P450; EE
— ethinyl estradiol; HC — hormonal contraception;
PK — pharmacokinetics; PD — pharmacodynamics;
SA — segesterone acetate.
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