
Complementary and alternative
medicines (CAMs) have found a
wide following, with more than

15% of the US population taking these
products during any week.1 It has been
estimated that between 6% and 15% of
these patients are concurrently taking
prescription medications.2 Potential
interactions in this group of patients
most frequently involve aspirin, non-
steroidal anti-inflammatory drugs, or
warfarin combined with complementary
products having antiplatelet or anticoag-
ulant effects, such as ginkgo or willow
bark. A survey of patients attending anti-
coagulation clinics found that more than
30% regularly consumed nonvitamin
dietary supplements, including fish oils,
glucosamine-chondroitin, cranberry ex-
tract, coenzyme Q10 (CoQ10), green tea,
and grapefruit extract.3

Patients taking warfarin or other drugs
with narrow therapeutic ranges may be
particularly at risk to develop adverse in-
teractions with CAM therapies. In a study
of patients taking chronic warfarin, 43%
noted coadministration of CAMs report-
ed to interact with warfarin during the 15
weeks of data collection. CAMs associat-
ed with an increased risk of bleeding
included cayenne, willow bark, St. John’s
wort, ginger, and CoQ10. The last 2 were
identified as risk factors after all (both
CAM and non-CAM) risk factors were
considered.4

A recent report noted an elevated
international normalized ratio (INR) in a
patient stabilized on warfarin who began

ingesting chitosan 1200 mg twice daily.5

A dechallenge and rechallenge with chi-
tosan appeared to confirm the interac-
tion. Chitosan is suspected to affect vita-
min K absorption from the gastrointesti-
nal tract. In another report, a patient
noted an elevated INR and minor bleed-
ing after several days of ingesting grape-
fruit seed extract.6 The extract and 2
additional brands of it were analyzed and
found to contain no grapefruit seed
extract. It did contain benzathonium
chloride that was subsequently found to
inhibit CYP2C9 and CYP3A4, the en-
zymes primarily responsible for war-
farin’s metabolism. This case reminds us
of the unregulated nature of many CAM
products and that the suspected mecha-
nism of an interaction may not be what it
appears.

While case reports of CAM–warfarin
interactions are occasionally published,
an online registry (see www.clotcare.com)
has been established to collect cases of
altered warfarin response due to CAM
therapy. Potential interactions will be
evaluated using a modification of the
Drug Interaction Probability Scale.7

Pharmacists and other practitioners
should report any suspected interactions
between warfarin and CAMs.The registry
is an important step to further our under-
standing of interactions between CAMs
and warfarin.

Patients with diabetes also have been
identified to be at risk of CAM interac-
tions. In a study of 800 outpatients, 15%
admitted using CAMs. Of the CAM users,
40% had potential drug interactions, and
7% had adverse interaction outcomes.8

The most common potential interactions
involved nopal (prickly pear cactus) and
oral hypoglycemic agents. Eight of the 12
interactions observed in this study result-
ed in hypoglycemia and occurred in dia-
betics taking nopal and metformin (eg,
Glucophage) or glyburide (eg, Diabeta).

The mechanism of this purported interac-
tion is unknown; however, limited studies
with nopal have noted some hypo-
glycemic effect. No drug interaction stud-
ies appear to have been published with
nopal and oral hypoglycemic agents.
Pharmacists should counsel diabetics
using nopal with conventional therapy to
monitor for hypoglycemic episodes.

Some diabetics test their blood sugar
levels with test strips containing the
enzyme glucose dehydrogenase pyrrolo-
quinolinequinone (GDH-PQQ). The Free-
Style and Accu-Chek systems utilize this
enzyme. The administration of galactose
and xylose can cause elevated glucose
readings when the blood is checked
using GDH-PQQ–containing systems.9

Both of these agents are known as gly-
conutrients and can be obtained from
health food suppliers. Galactose is usual-
ly found combined with glucose to form
the disaccharide lactose and is primarily
found in dairy products. Galactose has
been claimed to inhibit tumor growth
and promote wound healing. Xylose is a
nonabsorbable molecule that has been
claimed to reduce the risk of gastro-
intestinal tract cancers and reduce blood
cholesterol. Patients ingesting galactose
or xylose may record falsely elevated glu-
cose readings on their test strips.
Adjustment of insulin doses in response
to these readings could lead to serious
hypoglycemic episodes.

The utilization of CAMs, alone and con-
currently with prescription medications,
will likely continue to increase. Phar-
macists are an important source of infor-
mation for patients wishing to use CAMs.
In addition to discussing the possible
benefits of CAMs, the pharmacist should
carefully evaluate the patient’s medica-
tion record for potential interactions. PT
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