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comitant use of prescription medications and dietary supplements and provider preparedness to guide
patient decision making. Many menopausal women take prescription medications, over the counter med-
ications, and herbs and dietary supplements for climactic symptoms or other health conditions. With any
drug, there is the potential for interactions. Women taking medications with a narrow therapeutic index,
Keywords: sych as a}nticoagulants, antico.nvulsants,. and dr}lgs for the'treatment of chronic diseases, are at particu.lar
Menopause risk. Patients should be queried regarding their use of dietary supplements when starting or stopping
Interactions a prescription drug, or if unexpected reactions occur. When counseling patients, one must carefully
Dietary supplements consider the risks and benefits of each supplement and medication being taken by each individual.
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includes dietary supplements, i.e., nutrients and herbs [1,2].
1. Introduction Insomnia, depression, memory enhancement, chronic gastroin-
testinal disorders, and pain top the list of medical conditions
Prior surveys report that 50-80% of women use some for which middle-aged women use non-vitamin supplements

type of complementary and alternative medicine (CAM) which [3], and they also frequently use dietary supplements to pre-
vent or treat menopause-related symptoms. In a survey of

1296 women aged 45-65, 54% reported using CAM, with soy

_— ) . . (25%) and evening primrose oil (18%) being the most popu-
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(4].

2. Interactions and polypharmacy

The issue of polypharmacy is amplified in the aging popula-
tion. Qato et al. [5] found that among older adults in the United
States, 29% were taking at least five prescription medications con-
currently, 81% used at least one prescription medication, 42% used
at least one over-the-counter medication, and 49% were taking a
dietary supplement. Additionally, Nahin et al. [6] reported substan-
tial concomitant use of prescription drugs and dietary supplements
among 3070 ambulatory individuals aged 75 and older. Almost
three-quarters (74%) of the study cohort reported using at least
one prescription drug and one dietary supplement, with 33% using
three or more prescription drugs and three or more supplements.
Although supplements were taken concomitantly with all classes
of prescription drugs, the use of supplements was more likely in
individuals using nonsteroidal anti-inflammatory drugs, thyroid
hormone, and estrogens. It may be that many individuals simply
do not see these classes of drugs as medications with which they
need to exercise caution. In some cases, patients may self-medicate
with non-prescription agents in an attempt to mitigate some of the
adverse effects of pharmaceuticals, not knowing that the combina-
tion might actually increase the risk.

3. Disclosure to health care professionals

There is an all too common lack of communication between
physicians and patients on the use of CAM, which makes
monitoring the use of medications difficult [7]. In a study of
menopause-aged women, 45% used some form of CAM and 25%
used herbal products. Yet, only 45% of CAM users mentioned its
use to a medical provider and the odds for CAM use were almost
twice as high for women with menopausal symptoms in the past
year compared with women with no symptoms [8]. A national sur-
vey found more than one third of respondents declared they did
not disclose the use of CAM to their doctors because “the doctor
would not understand” (20%), “would disapprove of or discourage
CAM use” (14%) or “might not continue as their provider” (2%) [9].

4. State of the evidence for medication/dietary supplement
interactions

Dietary supplements are not subjected to the rigorous pre-
marketing approval process required of prescription drugs. As a
result, we often have incomplete knowledge regarding interac-
tions between dietary supplements and pharmaceuticals, as well
as adverse effects associated with herbs and nutrients. More specif-
ically, there is no requirement for systematic evaluation of dietary
supplement products for possible interactions with drugs com-
monly used by menopausal women. Limited pharmacologic data
have been published for the large number of herbs available in
the marketplace and even fewer about products that contain mul-
tiple herbs, which is the norm rather than the exception. As a
result, our knowledge of interactions is incomplete and more often
than not based on animal studies, case reports, case series, his-
torical contraindications, extrapolation from basic pharmacology
research, and repetitious regurgitation of speculative and/or out-
dated data. Randomized double-blinded clinical trials in the area
are rare and the vast majority of published case reports provide
unqualified and/or inadequate detail to enable any systematic
and substantiated conclusions. The scientific literature covering
interactions between pharmaceutical agents and dietary supple-
ments or other complementary and alternative medicines (CAM)
are largely understudied and available reference resources under-

utilized.

In addition to the lack of pharmacokinetic data, there are
still concerns regarding the quality and consistency of products,
particularly when it comes to herbal preparations. Herbs con-
tain complex mixtures of constituents that can vary extensively
depending on growth and harvesting conditions, as well as pro-
cessing and formulation variables that can influence the quality,
safety, and effectiveness of the finished herbal product [10]. Fin-
ished products may also be adulterated with pharmaceuticals that
can be very hard to detect using traditional laboratory analysis.
Fourteen out of twenty herbal medicines or dietary supplements
marketed as natural slimming products were found to be adul-
terated with undeclared pharmaceuticals, including sibutramine,
phenolphthalein, and synephrine [11]. A number of randomly pur-
chased Chinese/patent medicines from Chinatown retail stores in
New York City were found to contain undeclared pharmaceuti-
cals including promethazine, chlormethiazole, chlorpheniramine,
diclofenac, chlordiazepoxide, hydrochlorothiazide, triamterene,
diphenhydramine and sildenafil [12]. Similar concerns have been
voiced regarding heavy metal contaminants and other quality
control issues with Ayurvedic herbal products from India [13].
Whilenot representative of all Asian herbal products on the market,
these cases are deeply disturbing, as it is all but impossible for the
consumer or clinician to adequately predict an adverse reaction
or interaction if the dietary supplement contains contaminants,
undeclared ingredients or is adulterated with pharmaceuticals.
Here patients are cautioned in their role as self-care consumers
and advised to consult with a healthcare provider trained and
experienced in botanical medicine, both in regard to personalized
prescribing and in selection of high quality products that meet or
exceed GMP standards.

4.1. Types of interactions

The pharmacology of interactions varies greatly based upon
the individual woman, her physiology, pharmacogenomics, med-
ical history, co-morbidities and co-medications. Additionally, her
diet, lifestyle and compliance to prescription and non-prescription
medications affect her risk of interactions. In the menopausal
and post-menopausal woman, organ function, drug detoxification
systems, and variability and complexity in physiologic function
combine to enhance the risk of adverse reactions [14,15].

By treating all substances as pharmacological agents on a level
playing field, whether prescription, over-the-counter, or dietary
supplements, we can benefit from applying the disciplines of
pharmacodynamics and pharmacokinetics. Pharmacokinetic inter-
actions result from changes in metabolism, excretion, absorption,
or protein binding of the drug, resulting in either more pronounced
or diminished pharmacologic activity. Pharmacodynamic interac-
tions occur when the intrinsic action of one substance augments or
antagonizes the activity of another.

5. Herb interactions in specific menopausal patients: a case
based approach

5.1. A healthy woman taking estrogen replacement

Caroline is a 49-year-old woman with unbearable hot flashes
that interfered with her life and adversely affected her sleep. After
a careful, thorough, informed discussion with her clinician, she
decided to take hormone therapy (HT). The dose of HT she was
taking did not completely alleviate her hot flashes, so added Saint
John'’s wort (Hypericum perforatum) to her routine, hoping she will
gain additional benefit without having to increase her dose of HT.



P. Gardiner et al. / Maturitas 68 (2011) 251-255 253

Table 1
Dietary supplements, CYP3A4, and hormone therapy.

Interaction with HT

Black cohosh (Actaea racemosa L.; Cimicifuga racemosa [L.] Nutt.)
Ginseng (Panax ginseng)

Saint John's wort (Hypericum perforatum)

Soy (Glycine max)

Does not interact with CYP3A4 substrates in humans

Does not interact with CYP3A4 substrates in humans

May reduce the level of HT as it induces CYP3A4

Does not interact with CYP3A4 substrates in humans but did interact in in vitro

Discussion: It is not unusual for women who take HT to also use
dietary supplements. In an online survey by Ma et al. 37% of 781 US
women aged 40-60 years reported using HT. Herbal products (31%)
and soy supplements (13%) were used among symptomatic women,
of whom 41% and 67% were current HT users. Forty-four percent of
herb users considered these products helpful with symptom relief.
Women generally felt poorly informed about the proper dose and
usage of herbal products and 58% expressed at least some concern
about using these products; proven safety was the most important
factor women considered when using dietary supplements [16].

According to in vitro and in vivo studies, estrogens are metab-
olized partially by cytochrome P450 3A4 (CYP3A4), thus inhibitors
or inducers of CYP3A4 may affect estrogen metabolism. St. John’s
wort induces CYP3A4 and interacts with p-glycoprotein, making
it theoretically possible that it might increase the metabolism of
estrogen [17,18]. To date, the only human studies evaluating the
interaction between St. John’s wort and estrogen were conducted
using oral contraceptives, and a reduction in serum estradiol was
observed [19-21]. The results of a phase II trial sponsored by the
National Cancer Institute evaluating the effectiveness of St. John’s
wort for relieving hot flashes in postmenopausal women with
non-metastatic breast cancer will be published soon. If the results
of the trial are positive, more women may use St. John’s Wort
for symptomatic relief of hot flashes. Clinicians should be alert
to other medications metabolized by CYP3A4 that might interact
with St. John’s wort. Table 1 outlines the herbs commonly used in
menopause and possible interactions with HT [22-24].

5.2. A woman with osteoporosis

Francis is a 63-year-old Caucasian woman with a history of
hypertension, mild hyperlipidemia, and osteoporosis, who is here
for her annual exam. She is doing well overall but reports that she
has noticed some loss of taste and smell over the past 2-3 months.
Her blood pressure has been stable on captopril for the past 12
months and she has been trying to treat her lipid abnormalities
with diet and exercise. She is currently taking alendronate 70 mg
weekly, and applying topical estrogen cream, twice weekly. She is
not taking any calcium or vitamin D supplements as she thought
that the bisphosphonate and estrogen cream were all she needed
to support bone integrity.

Discussion: This woman’s case is representative of the polyphar-
macy often seen in older patients. It is possible that the loss of taste
and smell she is experiencing is due to her use of captopril. The ACE
inhibitors, ARBs and to some degree thiazide diuretics, are associ-
ated with zinc deficiency secondary due to increased urinary loss
[25]. Zinc deficiency can lead to diminished taste and smell, as well
as slowing wound healing, alopecia and decreased immune func-
tion. A multivitamin that provides the daily allowance for zinc and
copper (required when taking zinc) would be a good idea.

Francis has been diagnosed with osteoporosis and is on weekly
alendronate. All currently approved bone-active pharmacological
agents have been studied in conjunction with supplemental cal-
cium. The clinician should estimate her total daily dietary intake
for calcium with a goal of 1500 mg per day. Calcium supplements
should be used to make up any difference between her dietary
intake and calcium goal. Calcium citrate would be preferable to car-

bonate given her age and likelihood of low gastric acid production.
Co-administration of magnesium may be helpful as it can counter
the highly constipating effects of calcium, may have a beneficial
effect on hypertension and also helps in bone maintenance and
integrity [26,27]. Advising the patient to separate the intake of cal-
cium from other medications is highly advisable, as minerals tend
to bind with many substances, reducing assimilation.

All women with osteoporosis should have their 25(0OH)D level
checked at least annually and vitamin D3 administered at doses
sufficient to achieve a serum level of 40 ng/ml (100 nmol/1) [28].
Vitamin D3 (cholecalciferol) should be taken with food to enhance
absorption [29].

5.3. A woman with breast cancer on tamoxifen

Jenny is a 48-year-old Hispanic woman with hormone receptor
positive breast cancer who has completed adjuvant chemother-
apy and radiation. She is now taking daily tamoxifen. Jenny’s hot
flashes bother her all day long and are worse at night. She has been
highly irritable and is now taking black cohosh (40 mg per day stan-
dardized extract) and valerian (300 mg standardized extract before
bed) to help both her hot flashes and sleep. She is taking ibuprofen
800 mg TID and tramadol PRN for the dull ache in her left breast that
resulted from radiation therapy. Her friend recommended that she
take fish oil (1400 mg EPA plus 600 mg DHA) to reduce inflamma-
tion and possibly reduce her need for pain medication.

Discussion: Many women with breast cancer use CAM and
dietary supplements to help relieve the symptoms and side
effects associated with treatment [30]. Although some women
find improvement in their symptoms, there may also be some
associated risk. For example, if a product acts as an estrogen or
progesterone agonist, this may be detrimental for a woman with
a hormonally sensitive cancer (e.g., estrogen-responsive breast
cancer, endometrial cancer). There are also concerns that certain
dietary supplements might reduce the effectiveness of chemother-
apy, radiation, tamoxifen or aromatase inhibitor treatments.

Clinical trials and a systematic review of breast cancer clinical
and preclinical studies to assess the effect of black cohosh on breast
cancer have been published. There were no reported interactions
between tamoxifen and black cohosh in clinical trials [31-33], how-
ever, there is some human pharmacokinetic data indicating that the
herb mildly inhibits CYP2D6, the enzyme system responsible for the
metabolism of tamoxifen, though it is unclear if this interaction is
clinically relevant [22].

5.4. Awoman taking warfarin

Cindy is a 55-year-old woman with vaginal dryness, hot flashes
and frequent urinary tract infections (UTI). She recently started tak-
ing daily cranberry capsules to prevent UTI and vitamin E capsules
(8001U/d d-alphatocopherol) for her menopausal symptoms. Cindy
has been on warfarin for atrial fibrillation for the past two years.

Discussion: Pharmacogenomic variability in response to war-
farin is significant and it is widely known that many foods and
medications can potentially affect the drug’s effectiveness [34].
Therefore, it is critical to understand how dietary supplements
affect the hematological system to avoid risk of bleeding or clotting
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Table 2
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Dietary supplements, warfarin, and clinical recommendations.

Dietary supplement

Strength of documentation

Clinical recommendation

Ginkgo (Ginkgo biloba)

Cranberry (juice) (Vaccinium
macrocarpon)

Fish oil

Ginseng
American ginseng (Panax
quinquefolius)
(Panax ginseng)

Vitamin E (>4001U/day)

St. John's wort (Hypericum
perforatum)

Garlic (Allium sativum)

Possible, though controlled clinical
studies show no effect of ginkgo on the
kinetics or dynamics of warfarin

Suspected based on 7 reports of
increased INR, though a recent clinical
study showed no interactions

Case reports of elevated INR though a
clinical study showed no effect of fish
oil on anticoagulation status

Possibly based on conflicting research
findings. American Ginseng reduces
blood concentrations warfarin
Coadministration of warfarin with
Asian (Panax) ginseng did not affect the
pharmacokinetics or
pharmacodynamics of warfarin

Suspected based on a single patient
(with re-challenge), resulting in an
increase in INR

One clinical trial that showed no
interaction

Suspected based on decreases in INR in
case reports and in a study in 12
healthy volunteers

Unlikely, based on a recent clinical
study that found garlic is relatively safe
and poses little or no serious
hemorrhagic risk for closely monitored
patients on warfarin oral
anticoagulation therapy

One review found no qualified case
reports of interactions with garlic and

Some experts recommend caution,
given the major severity of the effect,
although available research does not
support this conclusion.

Low probability of clinically significant
interaction but prudence warrants
regular monitoring of INR and
substance intake.

Check independent increased bleeding
with fish oil.

Avoid if possible given the narrow
therapeutic index of warfarin. Close
monitoring of INR advisable if ginseng
deemed appropriate, at least during
introduction or with dose change.

Clinically significant interaction
improbable. Monitor warfarin
response when vitamin E is used in
combination, especially during
introduction or with dose change.

Monitor warfarin response when St.
John’s wort is started or stopped or
when a new bottle is started or dose
changed.

Due to garlic’s antiplatelet effects
monitoring is prudent.

Risk is over anticoagulation.

warfarin

[35]. The degree of bleeding risk associated with vitamin E remains
controversial and caution is warranted in women taking warfarin.
Concomitant use of vitamin E with antiplatelet agents like aspirin
might increase the risk of bleeding by inhibiting platelet aggre-
gation [36] However, a clinical trial with warfarin and vitamin E
showed no increased risk of bleeding [37].

Cranberry juice, though implicated in case reports, has not been
shown to affect coagulation in a controlled study [38]. Therefore
there is a low probability of added risk to Cindy using cranberry
while taking warfarin.

Other herbs that women might use during the menopausal
transition have been investigated for possible interaction with anti-
platelet and anti-coagulant medications. Garlic (Allium sativum)
has intrinsic antiplatelet activity, however, a clinical trial showed
that garlic is safe and poses minimal to no risk of clinically signifi-
cant hemorrhagic adverse events in closely monitored warfarinized
patients [39]. Ginkgo (Ginkgo biloba) does not interact with warfarin
or aspirin directly, but has demonstrated antiplatelet activity [40].
Asian ginseng (Panax ginseng) has been evaluated in one method-
ologically weak study and does not seem to interact with warfarin
[41]. However, American ginseng (Panax quinquefolius) decreases
warfarin serum levels, resulting in decreased anticoagulant activ-
ity [39,42]. Eleuthero (Eleutherococcus senticosus), also referred to
as “Siberian ginseng,” has not been adequately studied, though it
contains a constituent that inhibits platelet aggregation. Table 2 is
a summary of important interactions between warfarin and dietary
supplements [38,41,43-48].

Given the narrow therapeutic index of warfarin and the
serious consequences associated with small changes in blood

levels, patients taking dietary supplements should be carefully
monitored. Anticoagulation status should be checked whenever
patients start or stop taking a supplement. Abrupt changes in
supplement use or dietary constituents/composition are gen-
erally to be avoided in warfarinized patients with regular
monitoring and titration being the operative themes of prudent
management.

6. Conclusion

In conclusion, many patients using vitamins, minerals, other
nutrients, and herbs, define these familiar substances as “natural
or safer” than prescription medications. It is important to ask all
patients about the dietary supplement to avoid unnecessary inter-
actions or adverse events. Treat all substances as pharmacological
agents on a level playing field, whether prescription, over-the-
counter, or dietary supplements.
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