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Abstract

Importance and Objective: Menopausal hormone therapy (HT) is widely used, and there are several statements of
international scientific societies to guide prescribers; however, a summary of existing literature about possible drug interactions
with HT does not exist, although many midlife women take medications for other conditions. Therefore, our objective was to
create a document that presents and synthesizes the most relevant interactions. The impact of the interaction itself and the num-
ber of candidates for HT who are likely to use other treatments are considered based on the best available evidence.

Methods: A systematic review was performed to determine the best evidence of interaction effects on relevant outcomes
of interest for decision making. A working framework was developed to formulate explicit and reasoned recommendations
according to four predefined categories for coadministration: (1) can be used without expected risks, (2) acceptable use
(no evidence of negative interaction), (3) alternative treatment should be considered, and (4) nonuse without express justifi-
cation. The project protocol was registered in the Open Science Framework platform (doi: 10.17605/OSEIO/J6WBC) and in
PROSPERO (registration number CRD42020166658).

Results: Studies targeting our objective are scarce, but 23 pharmacological groups were assigned to one of the predefined
categories of recommendation for concomitant use of HT. Vaginal HT was assigned to category 1 for 21 of the analyzed phar-
macological groups. For oral and transdermal HT (estrogen-only or combined) and tibolone, there were 12 pharmacological
groups assigned to category 1, 12 to category 2, 5 to category 3, and 4 to category 4. Results are shown in crossed-tables
that are useful for counseling and prescription.

Discussion and conclusions: Available evidence of HT interactions with other drugs is scarce and mainly indirect. It
comes from biological plausibility, knowledge of extensive concomitant use without reported incidents, and/or extrap-
olation from hormonal contraception, but there are pharmacological groups in all categories showing that information is
useful. These eligibility criteria summarize it and can help in the decision process of HT coadministration with other
drugs. Decisions should be taken based on these recommendations but also individualized risk/benefit evaluation, accord-
ing to underlying pathology, patient's clinical requirements, and the existence or nonexistence of alternatives.

Key Words: Biological plausibility — Coadministration drugs — Medical eligibility criteria — Menopausal hormone

therapy — Pharmacological interactions.

enopausal hormone therapy (HT) could be used to
improve health-related quality of life in perimenopausal
and postmenopausal women'" according to the state-
ments of international scientific societies.*® Many midlife women

are taking or will take medications for other conditions when
HT is recommended; however, data about possible interactions
are scarce. In the case of hormonal contraceptive (HC) prescrip-
tion, the World Health Organization medical eligibility criteria
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classify the medical conditions of women into four categories,
providing the clinical community recommendations for the safe
use of any contraceptive method,” but this has not yet been done
for HT. Therefore, the aim of this research project was to define
a set of eligibility criteria for using HT in perimenopausal and
postmenopausal women concomitantly with different types of
treatments of pathological conditions, according to the safety
of the treatment. The objective of the study was to create a docu-
ment that presents and synthesizes in a simple way the most rel-
evant interactions due to the impact of the interaction itself and
the number of candidates for HT who are likely to use a certain
treatment, all based on best available evidence.

METHODS

A systematic review of the literature was performed, and a
working framework was developed to formulate explicit and rea-
soned recommendations. The study was registered in PROSPERO
(registration number CRD42020166658) and is part of the “Eligi-
bility criteria for HT project” whose objectives and methodology
(systematic reviews for the definition of HT eligibility criteria)
were previously described.®

Selection of studies

An exhaustive literature search was conducted in the follow-
ing databases: MEDLINE (via PubMed), The Cochrane Library
(CENTRAL), and EMBASE (via embase.com), from their in-
ception until June 2022. A search strategy was designed tailored
to the requirements of each database, which included a combi-
nation of controlled vocabulary and search terms related to phar-
macological interactions and HT (Supplemental File, http://
links.lww.com/MENO/B149), restricted to English and Spanish
languages. The PICOS (Population, Intervention, Comparators,
Outcomes, Study Design) criteria were developed a priori to guide
the scope of the review, along with the procedures, selection, and
synthesis of the literature search. The selection criteria were as fol-
lows: (Population) perimenopausal and postmenopausal women
receiving HT; (Intervention) any HT preparation (estrogens alone
or combined with a progestogen, tibolone, or tissue-selective es-
trogen complex) or any route of administration (oral, transdermal,
vaginal, or intranasal), (Outcome) increase/decrease HT effect or
drug effect, and (Study Design) randomized controlled trials and
related extension studies or follow-up reports. Any complete article
that was found to be related to our purpose was reviewed in detail.

Assignment of eligibility criteria
The assignment of recommendation of eligibility for the joint
use of drugs that is shown is the result of the combination of the
available evidence on interactions of HT with the other treatment
to be considered, together with the degree of preference of rec-
ommendation that should be had when the clinician proposes its
coadministration.
The assignment was made by the “HT Eligibility Criteria Group”
in accordance with the following criteria:
Category 1: Coadministration can be used preferentially or with-
out expected risk. This recommendation may come from the
existence of high-quality published evidence that supports it
(targeted research with conclusive results), and/or more often

874 Menopause, Vol. 30, No. 8, 2023

from the known fact of its wide joint use in the absence of ev-
idence of risks or biological plausibility suggesting risk.
Category 2: High-quality published evidence was not found,
but coadministration is considered acceptable by the absence
of evidence of negative interaction, or because it is insignificant
and the benefit justifies treatment, or because a simple dose ad-
justment of one or another treatment resolves the incidence.
Category 3: Alternative treatment should be considered, but
coadministration is accepted when the benefit outweighs the
foreseeable risk of the interaction. This category may also be
assigned when the clinical indication for the use of other med-
ication itself poses a certain degree of risk to the use of HT, but
in some cases, its use may be justified.

Category 4: Coadministration should not be used without ex-
press justification. This recommendation may come from evi-
dence against use, or from the absence of justification for the
concomitant treatment due to the plausibility of the undesir-
able effect of the interaction and/or because the underlying pa-
thology so advises.

When differences of opinion were present among members of
the HT Eligibility Criteria Group, the assignment was decided by
vote. In addition, a call to the corresponding explanation that mo-
tivated the assignment accompanies it when appropriate.

RESULTS

The joint administration of drugs with HT in midlife women
is common and generates the possibility of pharmacokinetic inter-
action (either increasing or decreasing the effect of the drug or the
effect of HT). This interaction differs according to the composition,
dose, and route of administration of HT. Actually, few quality stud-
ies whose aim was similar to our objective have been found, and
few provide useful evidence. Therefore, interpretations come from
basic studies or from extrapolation of the effects of hormonal
contraception (HC). For many drugs, there is, however, extensive
population evidence of concomitant use without negative interac-
tions reported, and this is helpful, so it was considered for the
assignment.

The results of drug interactions with HT are shown in
Tables 1, 2, and 3.2°'%°

The most frequent pharmacological groups were crossed with
EPT (combined HT: estroprogestogen, oral and transdermal), ET
(estrogens only, oral and transdermal), tissue selective estrogen
complex, and tibolone, to create a useful table to guide the pre-
scription, which constitutes the main result of this work.

Some preliminary considerations that must be kept in mind
for the interpretation and use of this HT eligibility criteria table
based on coadministration with other treatments are discussed
hereinafter.

In HT, many different preparations (synthetic and/or natural)
with different composition, route of administration, and dose are
used, and all imply differences in the pharmacological interac-
tions that one or the other can cause with respect to the same
type of associated drug. This variation is more relevant if it is con-
sidered that some are used alone or with different progestogens
with relevant differences among them. For this reason, within each
section, a mention of the peculiarities regarding the routes or doses
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TABLE 2. Other pharmacological interactions with menopausal hormonal therapy (I)

Pharmacological interactions ET

Transdermal

Estrogens plus estrogens plus

progestogens, Transdermal progestogens
oral (HT) ET (HT)

Tibolone Vaginal HT

Aromatase inhibitors 4
Subanalyses of clinical trials in women with
breast cancer have warned of an increase in
recurrences with the association. The biological
plausibility of antagonistic effects and the
technical data sheets lead to the qualification.
Bronchodilators®
In case of oral bronchodilators use, depending on
the drug, it may be necessary to adjust dose with
oral HT*%%
Anticoagulantb"w47

3437
1-2

SERM 4
Use only for approved combinations (conjugated Use only for approved
estrogen equine and bazedoxifene [T-SEC]). combinations (conjugated
There is biological plausibility of interaction and estrogen equine y
unpredictable and potentially undesirable results, ~ bazedoxifene [T-SEC])
s0 it should not be used.**
Corticosteroids” 2
The concomitant use of estrogens could reduce
the metabolism of the corticosteroid and it may be
necessary to reduce its dose if it is long-term., **>°
Antiepileptic 4
Antiepileptic drugs are potent enzyme inducers,
making it possible to reduce estrogenic
therapeutic effectiveness. Oral HT could reduce
the effect of the antiepileptic by interfering with
its metabolism.”' %
Enzyme-inhibiting antibiotics (rifampicin, rifabutin) 2
There are no studies on the possible interaction.
Presumable interaction in hepatic metabolism that
may require dose adjustment.®””*
Antineoplastic 4
There are no studies on the possible interaction.
Concomitant use not usually required.”>”®
Immunosuppressant 3
There are no studies on the possible interaction.
Dose adjustment may be required. "8

4 4 4 4 34

1-2 1 1 2 1

4 4 4 4 3
Data sheet
contraindicates its use
for women with breast
cancer.

2 2 2 2 1

34 4 1

Category 1: can be administered preferentially without inconvenience. Category 2: coadministration is considered acceptable. Category 3: an alternative treatment or
review of the indication of HT is recommended, and its use may be justified in some case. Category 4: coadministration should not be used without justification.
ET, estrogen therapy; HT, hormonal therapy; SERM, selective modulator estrogen receptor; T-SEC, tissue selective estrogen complex.

“The wide experience with the use of these drugs and the lack of adverse effects communicated allow us to consider the probability of no interaction.

’In some women, it may be necessary to adjust the dose of the warfarin anticoagulant, especially at the beginning or change the route of HT administration.

was done when deemed appropriate and/or there is evidence for that.
In addition, in some therapeutic groups, the eligibility assignment
may include more than one category because of differences within
the group, which are explained at the right column of the table.

In many cases, the available evidence on possible HT interac-
tions is limited, but there is evidence for HC. Given the differences
between the composition and dose of HT and preparations used in
HC, a direct extrapolation of such evidence was not considered ac-
ceptable in general. There are, however, some drugs for which the
HC information, together with the plausibility for a certain HT
interaction, determines their consideration as evidence to influ-
ence the eligibility criteria assigned.

In the selective modulator estrogen receptor group, tissue-
selective estrogen complex itself constitutes the only acceptable
coadministration with high-quality evidence (equine conjugated es-
trogens with bazedoxifene). Evidence on possible interactions of
SERM with the rest of the evaluated drugs was not identified.

876 Menopause, Vol. 30, No. 8, 2023

Ttibolone, although would be included among progestogens
because of its chemical composition, has its own column owing
to its characteristic clinical effects that are comparable to EPT and
because it has some of its own evidence of possible interactions.

Finally, vaginal HT, at its usual dosage, has local target and ac-
tion, and some studies have shown that there is no systemic absorp-
tion with clinical effects in other areas after 2 weeks of use, and this
is supported by clinical experience.

The appropriate different considerations about HT type are in-
cluded in the tables of eligibility criteria based on the indication
that motivated the coadministration of the other drugs.

DISCUSION
The joint administration of drugs with HT in midlife women
is common and generates the possibility of pharmacokinetic in-
teraction. Some medical conditions can lead to earlier and more
intense menopausal symptoms in women, because of the disease

© 2023 by The North American Menopause Society
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itself or the effects of some of its treatments, which can severely
affect their quality of life.

The importance of creating eligibility criteria for pharmacolog-
ical interactions with HT is that there is some confusion about the
suitability of HT in women with morbidities and their treatments,
particularly in relation to safety concerns such as an increase in
adverse effects, undesirable consequences, or decreased effect
of drug that women are taking for their morbility.

The main strength of this project is that it is the first time that
categories of eligibility and recommendation (eligibility criteria),
based on the best available evidence, are distinguished for the use
of HT in these patients with other drugs, using the most rigorous
methodological tools. This will provide women's health profes-
sionals with a decision-making tool that can be used for the man-
agement of menopausal symptoms in women with comorbidities
who take medications for it.

This review identifies some important areas of improvement
for future research. Few high-quality studies aimed at targeting our
objective have been found; in other cases, the interpretations come
from basic studies or from extrapolation of HC that uses different
preparations and doses.

We expect that our findings will contribute to the development of
studies that analyze the safety and efficacy of HT when treating men-
opausal symptoms in women who take other drugs; however, in any
case, here we provide guidance useful for the decision-making
process on this topic.

CONCLUSIONS

The available evidence of HT interactions with other drugs
comes mainly from biological plausibility, from the knowledge
of extensive concomitant use without reported incidents, and from
extrapolation of HC. These eligibility criteria can help in the deci-
sion process of HT coadministration with another group of drugs.
The eligibility criteria should be used based on individualized risk/
benefit evaluation and recommendation, according to the underly-
ing pathology, the patient's clinical condition, and the existence
or nonexistence of alternatives.

REFERENCES

1. Fasero M, Hernandez A, Varillas-Delgado D, Coronado PJ. Women with
low quality of life by Cervantes-Short Form Scale choose menopausal
hormone therapy. Eur J Obstet Gynecol Reprod Biol 2020;252:43-49.
doi: 10.1016/j.¢jogrb.2020.06.019

2. Fasero M, Jurado-Lopez AR, San Martin-Blanco C, Varillas-Delgado D,
Coronado PJ. A higher quality of life by the Cervantes Short-Form Scale is
related to a better sexual desire in postmenopausal women. Gynecol
Endocrinol 2021;37:1014-1019. PMID: 34018895. doi: 10.1080/09513590.
2021.1929150

3. Coronado PJ, Monroy M, Fasero M, et al, AEEM Group for the Development
of the Cervantes-SF Scale. Predictive and criterion validity of the Cervantes-SF
menopause quality of life questionnaire. Menopause 2021;28:935-942. doi: 10.
1097/GME.0000000000001790

4. The NAMS 2017 Hormone Therapy Position Statement Advisory Panel.
The 2017 hormone therapy position statement of The North American
Menopause Society. Menopause 2018;24:728-753. doi: 10.1097/GME.
0000000000000921

5. Palacios S, Stevenson JC, Schaudig K, Lukasiewicz M, Graziottin A. Hormone
therapy for first-line management of menopausal symptoms: practical
recommendations. Womens Health (Lond) 2019;15:17455065198640009.
doi: 10.1177/1745506519864009

878 Menopause, Vol. 30, No. 8, 2023

6. Mendoza N, Sanchez-Borrego R, Cancelo MJ, et al. Position of the Spanish

20.

21.

22.

23.

24.

25.

26.

217.

Menopause Society regarding the management of perimenopause. Maturitas
2013;74:283-290. doi: 10.1016/j.maturitas.2012.12.010

. Gaffield ML, Kiarie J. WHO Medical Eligibility Criteria update. Contraception

2016;94:193-194. doi: 10.1016/j.contraception.2016.07.001

. Mendoza N, Ramirez I, De la Viuda E, Vazquez JC, Sola I, Cano A, on

belhaf of the “HMT Eligibility Criteria Group”. Eligibility criteria for
menopausal hormone therapy (MHT): a consortium of scientific societies
for the use of MHT in women with medical conditions. Research protocol.
Maturitas 2021;148:14-17. doi: 10.1016/j.maturitas.2022.08.008

. Preston RA, Norris PM, Alonso AB, Ni P, Hanes V, Karara AH. Randomized,

placebo-controlled trial of the effects of drospirenone-estradiol on blood
pressure and potassium balance in hypertensive postmenopausal women
receiving hydrochlorothiazide. Menopause 2007;14:408-414. doi: 10.
1097/01.gme.0000243572.63322.7

. Yuan Q, Santos HO, Alshahrani MS, Baradwan S, Ju H. Does tibolone treatment

have favorable effects on obesity, blood pressure, and inflammation? A
meta-analysis of randomized controlled trials. Steroids 2022;178:108966.
doi: 10.1016/j.steroids.2022.108966

. Anagnostis P, Bitzer J, Cano A, et al. Menopause symptom management in

women with dyslipidemias: an EMAS clinical guide. Maturitas 2020;135:
82-88. doi: 10.1016/j. maturitas.2020.03.007

. Roberts RK, Desmond PV, Wilkinson GR, Schenker S. Disposition of

chlordiazepoxide: sex differences and effects of oral contraceptives. Clin
Pharmacol Ther 1979;25:826-831. doi: 10.1002/cpt1979256826

. Abernethy DR, Greenblatt DJ, Divoll M, Arendt R, Ochs HR, Shader RIL.

Impairment of diazepam metabolism by low-dose estrogen-containing
oral-contraceptive steroids. N Engl J Med 1982;306:791-792. doi: 10.1056/
NEJM198204013061307

. Ellinwood EH Jr.,, Easler ME, Linnoila M, Molter DW, Heatherly DG,

Bjornsson TD. Effects of oral contraceptives on diazepam-induced
psychomotor impairment. Clin Pharmacol Ther 1984;35:360-366. doi: 10.
1038/clpt.1984.44

. Stoehr GP, Kroboth PD, Juhl RP, Wender DB, Phillips JP, Smith RB. Effect

of oral contraceptives on triazolam, temazepam, alprazolam, and lorazepam
kinetics. Clin Pharmacol Ther 1984;36:683-690. doi: 10.1038/clpt.1984.240

. Kroboth PD, Smith RB, Stoehr GP, Juhl RP. Pharmacodynamic evaluation

of the benzodiazepine-oral contraceptive interaction. Clin Pharmacol Ther
1985;38:525-532. doi: 10.1038/clpt.1985.218

. Jochemsen R, van der Graaff M, Boeijinga JK, Breimer DD. Influence of

sex, menstrual cycle and oral contraception on the disposition of nitrazepam.
BrJ Clin Pharmacol 1982;13:319-324. doi: 10.1111/1.1365-2125.1982.tb01381.x

. Mitchell MC, Hanew T, Meredith CG, Schenker S. Effects of oral

contraceptive steroids on acetaminophen metabolism and elimination.
Clin Pharmacol Ther 1983;34:48-53. doi: 10.1038/cIpt.1983.127

. Miners JO, Attwood J, Birkett DJ. Influence of sex and oral contraceptive

steroids on paracetamol metabolism. Br J Clin Pharmacol 1983;16:503-
509. doi: 10.1111/j.1365-2125.1983.tb02207.x

Rogers SM, Back DJ, Stevenson PJ, Grimmer SF, Orme ML. Paracetamol
interaction with oral contraceptive steroids: increased plasma concentrations
of ethinyloestradiol. BrJ Clin Pharmacol 1987;23:721-725. doi: 10.1111/;.
1365-2125.1987.tb03107.x

Prange AJ. Estrogen may well affect the response to antidepressants. JAMA
1972;219:143-144. doi: 10.1001/jama.1972.03190280005002

Khurana RC. Estrogen-imipramine interaction. JAMA 1972;222:702-703.
doi: 10.1001/jama.1972.03210060052018

Abernethy DR, Greenblatt DJ, Shader RI. Imipramine disposition in users
of oral contraceptive steroids. Clin Pharmacol Ther 1984;35:792-797. doi:
10.1038/clpt.1984.114

Gringras M, Beaumont G, Grieve A. Clomipramine and oral contraceptives:
an interaction study—clinical findings. J Int Med Res 1980;8(Suppl 3):76-80.
PMID: 7202820.

Luscombe DK, Wright J, Jain VK. Plasma level studies of clomipramine
and desmethylclomipramine following intravenous infusions of clomipramine
in depressive patients. Postgrad Med J 1977;53(Suppl 4):88-96. PMID: 600900.
Morgan ML, Cook IA, Rapkin AJ, Leuchter AF. Estrogen augmentation of
antidepressants in perimenopausal depression: a pilot study. J Clin
Psychiatry 2005;66:774-780. doi: 10.4088/jcp.v66n0617

Kornstein SG, Toups M, Rush AlJ, et al. Do menopausal status and use of
hormone therapy affect antidepressant treatment response? Findings from
the Sequenced Treatment Alternatives to Relieve Depression (STAR*D)
study. J Womens Health (Larchmt) 2013;22:121-131. doi: 10.1089/jwh.
2012.3479

© 2023 by The North American Menopause Society

Copyright © 2023 The North American Menopause Society. Unauthorized reproduction of this article is prohibited.



£202/62/L0 U0 ==Man.9g1dX|
[s1pbdebosNZNIoZAIX dIVY8DINDIEOASTRUGX ZUZXIBDDYIATZEBAQRINZNIINS8XINA LUL+BINIMISATMIE LATODIEAAADAI+HXE

AALOWHACXIT AJONIOAYTEIIPPYOM+4HZeIXXS Ag reuinofesnedousiu/woo mm| sfeuinol//:dny wouj papeojumoq

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

PHARMACOLOGICAL INTERACTIONS AND HT

Thase ME, Entsuah R, Cantillon M, Kornstein SG. Relative antidepressant
efficacy of venlafaxine and SSRIs: sex-age interactions. J Womens Health
(Larchmt) 2005;14:609-616. doi: 10.1089/jwh.2005.14.609

Zanardi R, Rossini D, Magri L, Malaguti A, Colombo C, Smeraldi E.
Response to SSRIs and role of the hormonal therapy in post-menopausal
depression. Eur Neuropsychopharmacol 2007;17(6-7):400-405. doi: 10.
1016/j.euroneuro.2006.11.001

Schneider LS, Small GW, Clary CM. Estrogen replacement therapy and
antidepressant response to sertraline in older depressed women. Am J
Geriatr Psychiatry 2001;9:393-399. PMID: 11739065.

Westlund Tam L, Parry BL. Does estrogen enhance the antidepressant effects
of fluoxetine? J Affect Disord 2003;77:87-92. doi: 10.1016/s0165-0327(02)
00357-9

Soranna L, Cucinelli E, Perri C, et al. Individual effect of E2 and dydrogesterone
on insulin sensitivity in post-menopausal women. J Endocrinol Invest
2002;25:547-550. doi: 10.1007/BF03345498

Rizzo MR, Leo S, De Franciscis P, Colacurci N, Paolisso G. Short-term
effects of low-dose estrogen/drospirenone vs low-dose estrogen/
dydrogesterone on glycemic fluctuations in postmenopausal women with
metabolic syndrome. Age (Dordr) 2014;36:265-274. doi: 10.1007/s11357-
013-9554-7

Parra M, Lagos N, Levancini M, et al. Menopausia y Terapia Hormonal de
la Menopausia Las recomendaciones 2018 de la Unidad de Endocrinologia
Ginecologica de Clinica Alemana de Santiago—Sociedad Italiana de la
Menopausia y la Sociedad Chilena de Endocrinologia Ginecologica. Rev Chil
Obstet Ginecol 2018;83:527-550. doi: 10.4067/s0717-75262018000500527
Kenemans P, Bundred NJ, Foidart JM, et al, LIBERATE Study Group.
Safety and efficacy of tibolone in breast-cancer patients with vasomotor
symptoms: a double-blind, randomised, non-inferiority trial. Lancet Oncol
2009;10:135-146. doi: 10.1016/S1470-2045(08)70341-3

Holmberg L, Iversen OE, Rudenstam CM, et al, HABITS Study Group.
Increased risk of recurrence after hormone replacement therapy in breast
cancer survivors. J Natl Cancer Inst 2008;100:475-482. doi: 10.1093/jnci/djn058
von Schoultz E, Rutqvist LE, Stockholm Breast Cancer Study Group.
Menopausal hormone therapy after breast cancer: the Stockholm randomized
trial. J Natl Cancer Inst 2005;97:533-535. doi: 10.1093/jnci/dji071
Tornatore KM, Kanarkowski R, McCarthy TL, Gardner MJ, Yurchak AM,
Jusko WI. Effect of chronic oral contraceptive steroids on theophylline
disposition. Eur J Clin Pharmacol 1982;23:129-134. doi: 10.1007/BF00545966
Jusko W1, Gardner MJ, Mangione A, Schentag JJ, Koup JR, Vance JW. Factors
affecting theophylline clearances: age, tobacco, marijuana, cirrhosis, congestive
heart failure, obesity, oral contraceptives, benzodiazepines, barbiturates, and
ethanol. J Pharm Sci 1979;68:1358-1366. doi: 10.1002/jps.2600681106
De Teresa E, Vera A, Ortigosa J, Pulpon LA, Arus AP, de Artaza M.
Interaction between anticoagulants and contraceptives: an unsuspected
finding. Br Med J 1979;2:1260-1261. doi: 10.1136/bmj.2.6200.1260
Schrogie JJ, Solomon HM, Zieve PD. Effect of oral contraceptives on
vitamin K—dependent clotting activity. Clin Pharmacol Ther 1967;8:670-675.
doi: 10.1002/cpt196785670

Ellison J, Thomson AJ, Greer 1A, Walker ID. Drug points: apparent
interaction between warfarin and levonorgestrel used for emergency
contraception. BM.J 2000;321:1382. doi: 10.1136/bm;j.321.7273.1382
Shelepova T, Nafziger AN, Victory J, et al. Effect of a triphasic oral
contraceptive on drug-metabolizing enzyme activity as measured by the
validated Cooperstown 5 + 1 cocktail. J Clin Pharmacol 2005;45:1413-1421.
doi: 10.1177/0091270005280851

McLintock LA, Dykes A, Tait RC, Walker ID. Interaction between hormone
replacement therapy preparations and oral anticoagulant therapy. BJOG
2003;110:777-779. PMID: 12892692.

Cotton F, Sorlin P, Corvilain B, Fockedey JM, Capel P. Interference with
oral anticoagulant treatment by oestrogen—influence of oestrogen
administration route. Thromb Haemost 1999;81:471-472. PMID: 10102486.
Pisoni CN, Cuadrado MJ, Khamashta MA, Hunt BJ. Treatment of
menorrhagia associated with oral anticoagulation: efficacy and safety of the
levonorgestrel releasing intrauterine device (Mirena coil). Lupus 2006;15:
877-880. doi: 10.1177/0961203306071706

Elbers J, Hageluken C, Wadham A. Tibolone (Livial®) enhances
warfarin-induced anticoagulation in postmenopausal women. Maturitas 2007,
56:94-100. doi: 10.1016/j.maturitas.2006.06.010

DUAVIVE (conjugated oestrogens/bazedoxifene). Brussels, Belgium: Pfizer
Europe MA EEIG; 2019. Duavive, INN-oestrogens conjugated/bazedoxifene
(europa.eu); label (fda.gov).

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Nelson DH, Tanney H, Mestman G, Gieschen VW, Wilson LD. Potentiation
of the biologic effect of administered cortisol by estrogen treatment. J Clin
Endocrinol Metab 1963;23:261-265. doi: 10.1210/jcem-23-3-261

Frey BM, Schaad HJ, Frey FJ. Pharmacokinetic interaction of contraceptive
steroids with prednisone and prednisolone. Eur J Clin Pharmacol 1984;26:
505-511. doi: 10.1007/BF00542149

Espir M, Walker ME, Lawson JP. Epilepsy and oral contraception. Br Med
J 1969;1:294-295. doi: 10.1136/bm;j.1.5639.294

Kutt H, McDowell F. Management of epilepsy with diphenylhydantoin
sodium. Dosage regulation for problem patients. JAMA 1968;203:969-972.
PMID: 5694319.

Sabers A, Buchholt JM, Uldall P, Hansen EL. Lamotrigine plasma levels
reduced by oral contraceptives. Epilepsy Res 2001;47(1-2):151-154. doi:
10.1016/50920-1211(01)00305-9

Lamictal (Lamotrigine). Madrid, Spain: Glaxosmithkline S.A.; 2022. Lamictal
and associated names, INN-lamotrigine (europa.eu); LAMICTAL label
(fda.gov).

Coulam CB, Annegers JF. Do anticonvulsants reduce the efficacy of oral
contraceptives? Epilepsia 1979;20:519-525. doi: 10.1111/.1528-1157.1979.
tb04834.x

Kenyon IE. Unplanned pregnancy in an epileptic. Br Med J 1972;1:686-687.
doi: 10.1136/bmj.1.5801.686-c

Hempel E, Klinger W. Drug stimulated biotransformation of hormonal
steroid contraceptives: clinical implications. Drugs 1976;12:442-448.
doi: 10.2165/00003495-197612060-00003

Rapport DJ, Calabrese JR. Interactions between carbamazepine and birth
control pills. Psychosomatics 1989;30:462-464. doi: 10.1016/S0033-3182
(89)72262-3

Sonnen AEH. Oxcarbazepine and oral contraceptives. Acta Neurol Scand
1990;82(Suppl 133):37.

Shor S, Koren G, Nulman I. Teratogenicity of lamotrigine. Can Fam
Physician. 2007;53(6):1007-9. PMID: 17872777, PMCID: PMC1949212.
Vimpat (Lacosamide). Brussels, Belgium: UCB Pharma S.A.; 2013. Vimpat,
INN-lacosamide (europa.eu); VIMPAT Label (fda.gov).

Lyrica (Pregabalin). Capelle aan den IJssel, the Netherlands: Upjohn
EESV; 2021. Lyrica, INN-pregabalin (europa.cu); label (fda.gov).

Trobalt (Retigabine). Brentford, United Kingdom: Glaxo Group Limited;
2016. emea-combined-h-1245-en (europa.eu).

Zonegran (Zonisamide). Dublin, Ireland: Amdipharm Limited; 2009.
Zonegran, INN-zonisamide (europa.eu); label (fda.gov).

Alora (Estradiol Transdermal System). Madison, NJ: Allergan USA Inc;
2020. ALORA (estradiol transdermal system) (fda.gov).

Boltin (Tibolone). Madrid, Spain: Organon Salud; 2020. Data Sheet boltin
2.5 mg comprimidos (aemps.es).

Altschuler SL, Valenteen JW. Amenorrhea following rifampin administration
during oral contraceptive use. Obstet Gynecol 1974;44:771-772. PMID:
4423170.

Breckenridge AM, Back DJ, Orme M. Interactions between oral contraceptives
and other drugs. Pharmacol Ther 1979;7:617-626. doi: 10.1016/0163-
7258(79)90044-5

Hirsch A, Tillement JP, Chretien J. Effets contrariants de la rifampicine sur
les contraceptifs oraux: a propos de trois grossesses non desiree chez trois
malades. Rev Fr Mal Respir 1975;2:174-182.

Lafaix C, Cadoz M, Richard A, Pafouillard P. L'effet antipilule de la
rifampicine. Méd Hyg 1976;1181:181.

Bessot JC, Petitjean R, Vandevenne A, Rempp M, Burghard G. Rifampicin
interference with oral contraceptives. J Med Strasb 1977;8:131-133.
PMID: 12260747.

Gupta KC, Ali MY. Failure of oral contraceptive with rifampicin. Med J
Zambia 1980;15:23. PMID: 7269801.

Nocke-Finck L, Breuer H, Reimers D. Wirkung von Rifampicin auf den
Menstruationszyklus und die Ostrogenausscheidung bei Einnahme oraler
Kontrazeptiva [Effects of rifampicin on the menstrual cycle and on
oestrogen excretion in patients taking oral contraceptives]. Dtsch Med
Wochenschr 1973;98:1521-1523. doi: 10.1055/s-0028-1107071

Skolnick JL, Stoler BS, Katz DB, Anderson WH. Rifampin, oral contraceptives,
and pregnancy. JAMA 1976;236:1382. PMID: 989097.

Christen RD, McClay EF, Plaxe SC, et al. Phase I/pharmacokinetic study of
high-dose progesterone and doxorubicin. J Clin Oncol 1993;11:2417-2426.
doi: 10.1200/JCO.1993.11.12.2417

Gundersen S, Hannisdal E, Lundgren S, Wist E. Weekly doxorubicin with or
without high-dose medroxyprogesterone acetate in hormone-resistant advanced
breast cancer. A randomised study. The Norwegian Breast Cancer Group.
Eur J Cancer 1994;30A:1775-1778. doi: 10.1016/0959-8049(94)00213-O

879

Menopause, Vol. 30, No. 8, 2023

Copyright © 2023 The North American Menopause Society. Unauthorized reproduction of this article is prohibited.


http://europa.eu
http://fda.gov
http://europa.eu
http://fda.gov
http://europa.eu
http://fda.gov
http://europa.eu
http://fda.gov
http://europa.eu
http://europa.eu
http://fda.gov
http://fda.gov
http://aemps.es

£202/62/L0 U0 ==Man.9g1dX|
[s1pbdebosNZNIoZAIX dIVY8DINDIEOASTRUGX ZUZXIBDDYIATZEBAQRINZNIINS8XINA LUL+BINIMISATMIE LATODIEAAADAI+HXE

AALOWHACXIT AJONIOAYTEIIPPYOM+4HZeIXXS Ag reuinofesnedousiu/woo mm| sfeuinol//:dny wouj papeojumoq

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

FASERO ET AL

Envarsus (Tacrolimus). Parma, Italy: Chiesi Farmaceutici S.p.A; 2019.
ENVARSUS, INN-Tacrolimus (as monohydrate) (europa.ecu); LABEL
(fda.gov).

Sandimmun Neoral (Ciclosporin). Barcelona, Spain: Novartis Farmacéutica
S.A; 2023. Sandimun neoral-Art 30-PI (capsules and OS) (europe.eu);
label (fda.gov).

Pillans PI, Sparrow MIJ. Pregnancy associated with a combined oral
contraceptive and itraconazole. N Z Med J 1993;106:436. PMID: 8414287.
Criterios médicos de elegibilidad para el uso de anticonceptivos. Cuarta
edicion 2009 ed,. Geneva, Switzerland: Organizacion Mundial de la Salud;
2012. ISBN 978 92 4 356388 6.

Andrews E, Damle BD, Fang A, et al. Pharmacokinetics and tolerability of
voriconazole and a combination oral contraceptive co-administered in
healthy female subjects. Br J Clin Pharmacol 2008;65:531-539. doi: 10.
1111/.1365-2125.2007.03084.x

Sinofsky FE, Pasquale SA. The effect of fluconazole on circulating ethinyl
estradiol levels in women taking oral contraceptives. Am J Obstet Gynecol
1998;178:300-304. doi: 10.1016/S0002-9378(98)80016-1

Diflucan (Fluconazole). Madrid, Spain: Vinci Farma S.A. (Grupo Pfizer);
2022. Diftlucan_AnnexI_II_III en (europa.eu); label (fda.gov).

van Puijenbroek EP, Feenstra J, Meyboom RH. Verstoring van de pilcyclus
tijdens het gelijktijdig gebruik van itraconazol en orale anticonceptiva [Pill
cycle disturbance in simultaneous use of itraconazole and oral contraceptives).
Ned Tijdschr Geneeskd 1998;142:146-149. PMID: 9557015.

Kovacs I, Somos P, Hamori M. Examination of the potential interaction
between ketoconazole (Nizoral) and oral contraceptives with special regard
to products of low hormone content (Rigevidon, Anteovin). Ther Hung
1986;34:167-170. PMID: 3441880.

Blode H, Zeun S, Parke S, et al. Evaluation of the effects of rifampicin,
ketoconazole and erythromycin on the steady-state pharmacokinetics of
the components of a novel oral contraceptive containing estradiol valerate
and dienogest in healthy postmenopausal women. Contraception 2012;
86:337-344. doi: 10.1016/j.contraception.2012.01.010

Reyataz (Atazanavir sulfate). Dublin, Ireland: Bristol-Myers Squibb Company;
2022. Reyataz, atazanavir (europa.eu); label (fda.gov).

Prezista (Darunavir). Beerse, Belgium: Janssen-Cilag International NV;
2013. Prezista, INN-darunavir (europa.eu); label (fda.gov).

Kaletra (Lopinavir/Ritonavir). Ludwigshafen, Germany: AbbVie Deutschland
GmbH & Co. KG; 2011. Kaletra, INN-lopinavir, ritonavir (europa.eu);
KALETRA (lopinavir and ritonavir) Label (fda.gov).

Norvir (Ritonavir). Ludwigshafen, Germany: AbbVie Deutschland GmbH
& Co. KG; 2006. Norvir, INN-ritonavir (europa.eu); NORVIR (ritonavir)
Label (fda.gov).

880 Menopause, Vol. 30, No. 8, 2023

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

Aptivus (Tipranavir). Ingelheim am Rein, Germany: Boehringer Ingelheim
International GmbH; 2015. Aptivus, INN-Tipranavir (europa.ecu); APTIVUS
(tipranavir) Label (fda.gov).

Laine K, Anttila M, Helminen A, Karnani H, Huupponen R. Dose linearity
study of selegiline pharmacokinetics after oral administration: evidence for
strong drug interaction with female sex steroids. Br J Clin Pharmacol
1999;47:249-254. doi: 10.1046/j.1365-2125.1999.00891.x

Palovaara S, Anttila M, Nyman L, Laine K. Effect of concomitant hormone
replacement therapy containing estradiol and levonorgestrel on the
pharmacokinetics of selegiline. Eur J Clin Pharmacol 2002;58:259-263.
doi: 10.1007/s00228-002-0469-y

Plurimen (Selegiline). Espoo, Finland: Orion Corporation; 2021. Data
sheet Plurimen 5 mg comprimidos (aemps.es); label (fda.gov).

Requip (Ropinirole). Madrid, Spain: Glaxo Smithkline S.A; 2022. ficha
tecnica requip 1 mg comprimidos recubiertos con pelicula (aemps.es);
label (fda.gov).

Ursobilane (Ursodesoxycholic). Barcelona, Spain: Laboratorios Estedi;
2011. ficha tecnica ursobilane 300 mg capsulas (aemps.es); label (fda.gov).
Baisini O, Benini F, Petraglia F, et al. Ursodeoxycholic acid does not affect
ethinylestradiol bioavailability in women taking oral contraceptives. Eur J
Clin Pharmacol 2004;60:481-487. doi: 10.1007/300228-004-0796-2
Pollock BG, Wylie M, Stack JA, et al. Inhibition of caffeine metabolism by
estrogen replacement therapy in postmenopausal women. J Clin Pharmacol
1999;39:936-940. doi: 10.1177/00912709922008560

Abernethy DR, Todd EL. Impairment of caffeine clearance by chronic use
of low-dose oestrogen-containing oral contraceptives. Eur J Clin Pharmacol
1985;28:425-428. doi: 10.1007/BF00544361

Patwardhan RV, Desmond PV, Johnson RF, Schenker S. Impaired elimination
of caffeine by oral contraceptive steroids. J Lab Clin Med 1980;95:603-608.
PMID: 7359014.

Meyer FP, Canzler E, Giers H, Walther H. Zeitverlauf der hemmung der
coffeinelimination unter dem einflu des oralen depotkontrazeptivum
Deposiston™. Zentralbl Gynakol 1991;113:297-302.

Rietveld EC, Broekman MMM, Houben JJG, Eskes TKAB, van Rossum
JM. Rapid onset of an increase in caffeine residence time in young women
due to oral contraceptive steroids. Eur J Clin Pharmacol 1984;26:371-373.
doi: 10.1007/BF00548769

Ascherio A, Chen H, Schwarzschild MA, Zhang SM, Colditz GA, Speizer
FE. Caffeine, postmenopausal estrogen, and risk of Parkinson's disease.
Neurology 2003;60:790-795. doi: 10.1212/01.wnl.0000046523.05125.8
Aripiprazole Mylan (Aripiprazole). Dublin, Ireland: Mylan Pharmaceuticals
Limited; 2020. Aripiprazole Mylan Pharma, INN—Aripiprazole (europa.eu).
Orap (Pimozide). Brussels, Belgium: Eumedica NV; 2017. 49503_ft.pdf
(aemps.es); 017473504 11bl.pdf (fda.gov).

© 2023 by The North American Menopause Society

Copyright © 2023 The North American Menopause Society. Unauthorized reproduction of this article is prohibited.


http://europa.eu
http://fda.gov
http://europe.eu
http://fda.gov
http://europa.eu
http://fda.gov
http://europa.eu
http://fda.gov
http://europa.eu
http://fda.gov
http://europa.eu
http://fda.gov
http://europa.eu
http://fda.gov
http://europa.eu
http://fda.gov
http://aemps.es
http://fda.gov
http://aemps.es
http://fda.gov
http://aemps.es
http://fda.gov
http://europa.eu
http://aemps.es
http://fda.gov

