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Objectives  
After attending this PBLD an attendee will be: 
1.  Aware of the trends of utilization of Natural health products. 
2.  Aware of the most commonly used natural health products in United States? 
3.  Familiar with implications of Gingko biloba and other commonly used natural health products 
in perioperative setting. 
4.  Aware of the common resources to get basic information on commonly used herbs. 
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You are the on call anesthesiologist and are asked to provide anesthesia for Taylor who is a10 
year old boy presenting to the emergency department with persistent bleeding 2 hours after 
discharge from the hospital. Earlier today he underwent tonsillectomy and adenoidectomy. Your 
ENT surgeon colleague reports that there was slightly more difficulty than expected obtaining 
hemostasis during surgery, but everything seemed “dry” at the conclusion of the case. Currently 
Taylor appears pale, his vital signs are HR 128, BP 78/34, RA oxygen saturation of 97% after a 
fluid bolus iv in the emergency room. His hematocrit is 19. His mother reports that shortly after 
leaving the hospital he started coughing and spit out a large clot of blood and later he continued to 
have a “lot” of bleeding that would not stop. He has only taken the “pain medicine” given to him 
at discharge. His past history only significant for mild asthma triggered by exercise, cold and 
stress, which usually does not require any medication. 
Taylor is taken to the OR, a large amount of generalized oozing is identified by the surgeon. 
Eventually hemostasis is achieved and a blood transfusion was required.  During the 
postoperative visit, his mother divulges she has never used any medications for her son. Even for 
his asthma, she has only given him “natural herbs”. When asked to show the medication and 
herbs, amongst the bottles that the mother gives you is Ginkgo biloba.   
 
Questions 
1. Why worry about the use of herbal medicines? 
2.  How likely is it that bleeding in this patient was related to his herbal use?  
3. Are herbal and dietary supplements safe?  
4. When should the patient stop taking the herbal supplements? 
5.  Where do we get some basic information about herbal medicine and dietary     supplements? 
 
Model Discussion 
Use of Complementary and Alternative Medicine (CAM) has been on the rise since 1990, 
according to several surveys in United States. Use of herbal supplements in the perioperative 
period is reported between 7- 39% amongst adults and 3.5 - 22% of pediatric surgical patients. 
 
This young man was receiving a “drug” or supplement that is perceived as natural and thus not 
having any impact on his medical care or surgical procedure. Since most of these supplements are 
considered natural, they are often not reported as being administered when parents are asked 
about “medications”.  
Use of Gingko has been implicated as increasing the risk of bleeding, in recent review articles, 
herbal medicine textbooks, case reports and one systematic review. Although most of the 
evidence in literature is from older adults with possible other predisposing factors, young healthy 
adults have also been reported to have major bleeding related to Gingko use. There continues to 
be a paucity of pediatric literature in this area. However, given the reported prevalence of use of 
herbal medicine in pediatric population, it is certainly a possible etiology and as providers we 
should be cognizant of this fact.  
 
Gingko biloba extract (GBE) is commonly used for treatment of a wide range of disorders 
including dementia, peripheral vascular disease, vertigo/tinnitus, Alzheimer disease, improving 
mental alertness, erectile dysfunction, asthma and allergies. 



Gingko biloba extract (GBE) increases the risk of hemorrhage when taken alone or with 
antiplatelet drugs, NSAIDS or warfarin and certain other medications. Plausible mechanism for 
this increased risk of bleeding is through interactions with platelet activating factor and collagen, 
leading to decreased platelet aggregation (perhaps by increasing concentrations of endothelium-
derived thrombolytics, like nitric oxide and prostacyclines). 
 
Commonly used herbal preparations in US are: garlic, Gingko biloba, Echinacea purpurea, soy, 
saw palmetto, ginseng and St John’s Wort. 
Common implications of these supplements in the perioperative period include: 1.enhancing 
incidence of bleeding (garlic, Ginseng, ginger, Gingko biloba, feverfew, vitamin E),  
2.enhancing the effects anesthetic agents (Valerian, Kava kava, St. John’s Wort),  
3 affecting metabolism of medically administered drugs (St John’s Wort, Saw Palmetto),  
4.cardiovascular effects (Ephedra)  
5.hepatotoxicity (Kava kava) 
 
The Dietary Supplement Health Education Act, 1994 regulates herbal and dietary supplements 
and exempts the regulation of these products by the FDA and thus these products are not required 
to undergo rigorous evaluation for safety and efficacy prior to marketing.   Concerns in patients 
using herbal supplements range from, unknown drug interactions with prescribed and commonly 
used over the counter medications, unclear safety profiles, toxicities due to unknown ingredients 
in the preparations and infrequent but possible serious and life threatening sequelae in 
perioperative period. 
 
Current recommendation by the American Society of Anesthesiologists (ASA) is that patients 
cease intake of herbal medications 2 weeks prior to surgery. 
 
Bottom line  
We should be aware that herbs are drugs whose interactions can manifest in the perioperative 
period. 
 
Some Resources for more information: 
www.asahq.org/patientEducation/herbPhysician.pdf - 2006-09-26 
www.quackwatch.com 
www.consumerlab.com 
www.longwoodherbal.org/ 
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Summary
Background: Patients who present for surgery may be using herbal or

homeopathic preparations; adverse effects of some of these substances

include bleeding, cardiovascular changes, and liver dysfunction. Little

information is available on the frequency of use in the pediatric

surgical population.

Methods: With institutional approval, a survey was conducted to

assess the use of vitamins, nutritional supplements, or herbal or

homeopathic preparations in children presenting for surgery in five

geographically diverse centers in the USA.

Results: A total of 894 completed surveys showed that overall, 3.5% of

pediatric surgical patients had been given herbal or homeopathic

medications in the 2 weeks prior to surgery. Most substances were

prescribed by parents. The use of these medications did not differ

between children with coexisting diseases and those without; use was

also not different among ethnic groups or by residence setting (city,

suburban, rural). There was a significant difference between the west

coast centers in the study compared with the rest of the country (7.5%

of patients in Palo Alto, CA; 5.5% of patients in Seattle, WA; 1.5% of

patients in Chicago, IL; and 1.9% in Virginia and Delaware used

herbal or homeopathic remedies). The most prevalent substance given

to children presenting for elective surgery was Echinacea.

Conclusions: Herbal and homeopathic medications are used by a small

percentage of pediatric patients presenting for elective pediatric

surgery patients. Use of these substances should be addressed in the

preoperative history.

Keywords: Anesthesia; medication: herbal, homeopathic;

complications
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Introduction

Herbal and homeopathic medicines are often per-

ceived as ‘natural’ and therefore safe. Some patients

do not consider them ‘medicine,’ and for that or

other reasons, may not report use of these sub-

stances to physicians. Physicians may not be aware

of the frequency of use or of possible adverse effects.

Potential effects of these substances include bleed-

ing, cardiovascular changes, changes in drug meta-

bolism, and potentiation of sedation (1). In addition,

herbal medicines are not regulated (2) and much

variation can occur in what is actually in the

preparation (3,4). The safety and efficacy of many

of these substances has not been proved, and

Internet marketing of herbal products can be mis-

leading (5). Echinacea is one of the most commonly

used substances in several surveys; however, a

recent prospective trial showed no decrease in the

severity of upper respiratory infections in children

treated with Echinacea (6). Ephedra, although in

common use at the time this survey was conducted,

has recently been withdrawn from the market by the

US Food and Drug Administration (FDA) because of

safety concerns.

Although there are a number of studies of comple-

mentary and alternative medicine use in the pediatric

population, there is little information in surgical

patients. Of 435 Canadian children presenting for

elective surgery 22% had been given herbal medicine

at some point in their life, with Echinacea and

goldenseal the most common medications given (7);

use at the time of surgery was not specified. Our study

was designed to measure the recent use of vitamins

and herbal, homeopathic, and nutritional supple-

ments in children presenting for elective surgery.

Methods

A multicenter survey was conducted with approval

from the appropriate Institutional Review Boards

(IRB) in five US cities: Palo Alto, CA; Seattle, WA;

Chicago, IL; Richmond, VA; and Wilmington, DE.

Three centers are freestanding children’s hospitals,

one a children’s hospital attached to a university

medical center, and one a pediatric population

integrated within a university hospital. All have

both tertiary and primary care populations. Surveys

were distributed to a convenience sample of patients

18 years of age and under presenting for morning

admission or day surgery. Surveys were only distri-

buted to those patients and parents who agreed to be

approached about the study.

Parents were asked to fill out a survey indicating

patient age, ethnicity, and area of residence (city,

suburban, or rural). They were also asked to record

the surgical procedure being performed, current

prescription medication use, and other medical prob-

lems. The body of the survey asked parents whether

their child had been given vitamins, nutritional

supplements, herbal or homeopathic preparations

during the 2 weeks prior to surgery; the dosage of

each; and who had prescribed the medication. Written

surveys were presented in either English or Spanish.

Anesthesia providers were asked to complete a

separate form for each patient noting any adverse

outcomes, especially cardiovascular instability,

abnormal bleeding, prolonged neuromuscular

blockade or prolonged awakening. If a complication

or adverse outcome occurred, the anesthesia provi-

der was asked whether in his/her judgment it could

have been related to the surgical procedure, anes-

thetic management, and/or use of herbal or homeo-

pathic substances or nutritional supplements, or if

no clear etiology could be determined.

The incidence of use of herbal and homeopathic

products, as well as vitamins and nutritional sup-

plements, was calculated for respondents as a whole,

as well as by practice site. Patient age, ethnicity, and

area of residence were compared for the overall

respondent group and for those who used herbal or

homeopathic preparations. Patients were also categ-

orized as having or not having concurrent systemic

illnesses, based on parent responses to ‘other med-

ical problems’ and to medications used. Use of these

products was compared among groups of the most

common surgical procedures. The incidence of use

of herbal and homeopathic products was compared

between the various populations using a chi-squared

analysis with a Yates correction for continuity.

Results

A total of 894 completed surveys were obtained.

Mean patient age was 5.7 (±5.0) years, with a range

from 1 month to 18 years. Ethnic breakdown inclu-

ded 70% Caucasian, 9% African-American, 5%

Asian, 9% Hispanic, 1% Native American, and 6%
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mixed, others or unspecified. Primary residence was

28% city, 55% suburban, 14% rural, and 3%

unspecified. Overall, 371 (41.5%) subjects used some

form of vitamins, nutritional supplements, herbal

supplements or homeopathic remedies. Use by

substance category is shown in Table 1.

A total of 321 patients (35.9%) gave a positive

response to use of ‘vitamin supplements.’ The vast

majority of those used only multivitamins or fluor-

ide supplements in one area where nonfluorinated

water is common (Wilmington, DE). Forty-nine

patients used vitamins other than multivitamins; 35

of these were vitamin C, while three patients used

vitamin E, three used folic acid, two used vitamin D,

two used fish oil, one used vitamin B6, one used

vitamin A, and two used a combination preparation

other than a multivitamin. Unfortunately not all

respondents indicated the dosages given. Most

vitamin supplements were self-prescribed.

A total of 85 patients (9.5%) had positive

responses to ‘nutritional supplements,’ but the

majority of these were either caloric supplements

such as Pediasure (Abbott Laboratories, Abbott

Park, IL), or supplements of fluoride, iron, magnes-

ium or calcium. A list of the less common items

noted in this category are listed in Table 2.

Thirty-one patients (3.5%) used a total of 37

different herbal or homeopathic products, which

are listed in Table 3. In one patient the herbal

product (garlic) was prescribed by a physician; in

five patients by another provider (two specified

‘homeopath’), and in 25 patients they were pre-

scribed by the caregiver.

Use of herbal and homeopathic substances by

location is shown in Table 4. Of interest, there was a

statistically significant difference between regions in

use of herbal supplements and homeopathic remed-

ies. Children undergoing elective surgery in Califor-

nia or Seattle were more likely to be receiving such

Table 1

Overall use of complementary/alternative medications in pediat-
ric surgical patients

Substance
category

% of pediatric patients

surveyed who reported use

within 2 weeks of surgery

Vitamins (including multivitamins) 35.9
Nutritional supplements 9.5
Herbal supplements 2.9
Homeopathic remedies 1.0

Table 2

Nutritional supplements (other than Pediasure)

Supplement Number of patients

Digestive enzymes 2
Acidophilus 1
Antioxidants 1
Candi-bactin 1
Cell salts 1
Colostrum 1
Digestive enzymes 1
Indole-3-carbimol 1
Liquid minerals 1
Melatonin 1
Probiotics 1
Ultra flora 1
Weider’s muscle builder 1

Table 3

Herbal and homeopathic medications used

Medication Number of patients

Echinacea 11
Arnica 3
Chamomile tea 3
Teething tablet 3
Astragulus 1
Calcarea carbonica 1
Chinese raw herbs 1
Cold preparation 1
Cranberry tablet 1
‘Dietary herbal supplement’ 1
Flaxseed oil 1
Phytobear with garlic 1
Garlic eardrops 1
Garlic 1
Goldenseal 1
Herbal tea 1
Kava 1
Rosehips 1
Slippery elm 1
Teatree oil 1
Valerian 1

Table 4

Use of herbal and homeopathic substances by location

Location
Total

patients

Number using
herbal or

homeopathic (%) Prescribed by

Seattle,WA 199 11 (5.5) 10 self; 1 ‘other provider’
Chicago, IL 203 3 (1.5) self
Wilmington, DE 338 7 (2.1) 6 self; 1 ‘homeopath’
Richmond, VA 21 0 (0) –
Palo Alto, CA 133 10 (7.5) 1 MD; 6 self; 3 other

Total 894 31 (3.5)
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supplements than children in other parts of the

country (P < 0.001). This was also true when the

West Coast population was compared with the East

Coast (Virginia and Delaware) (P ¼ 0.007) or Mid-

west (Chicago) (P ¼ 0.016) population alone. There

was no statistically significant difference when the

Chicago population was compared with the East

Coast population (P ¼ 0.941).

Patients who were given herbal or homeo-

pathic products were slightly older than the general

patient population (average 7.6 ± 5.9 years vs

5.5 ± 4.7 years). The use of herbal or homeopathic

products did not differ significantly between

patients with concurrent systemic illness and those

without. Within each geographic area and overall,

there was no difference in the distribution by area of

residence or by ethnicity for patients who used

herbal or homeopathic products compared with the

population overall.

The most common types of surgical procedures

were: (i) ear tubes, adenoidectomy, and/or tonsil-

lectomy (n ¼ 264); (ii) inguinal or umbilical hernia

repairs, hydrocelectomy, orchidopexy, circumcision,

and hypospadias repair (n ¼ 83); and (iii) nevus

excision or pulse dye laser treatment (n ¼ 30). There

was no difference in the use of herbal or homeo-

pathic products between these surgical groups.

As expected, there was a very low incidence of

anesthesia complications in the population overall.

A total of 587 of the 894 completed patient surveys

also had a data form completed by the anesthesia

provider. Complications were reported in 23 pa-

tients (3.9%), including 10 patients with prolonged

awakening, five with arrhythmias, and four with

excessive bleeding. Of the five arrhythmias, two

were in electrophysiology patients, and one was

related to halothane. One of the cases of excessive

bleeding was considered to be related to aspirin use

preoperatively. Only one of the patients in whom a

complication was reported was using an herbal or

homeopathic preparation. One electrophysiology

patient who was taking a mixed herbal supplement

had arrhythmia thought to be related to the proce-

dure and underlying disease.

Discussion

In children presenting for elective surgery, we found

that the use of vitamin supplements is common,

while mega-dose vitamins were relatively uncom-

mon. Use of herbal and homeopathic medication

was seen in a small percentage of pediatric surgical

patients, with some variation by geographic loca-

tion.

It is difficult to compare the results of the current

survey with existing pediatric studies as individual

studies vary in terms of what substances were

studied (dietary supplements, homeopathic medica-

tions, and/or herbs) and over what time period (at

the time of the survey, over the prior year, etc.).

Some studies also report a total incidence of use of

complementary and alternative therapies, including

massage therapy, acupuncture, and other modali-

ties.

In a pediatric emergency department, Pitetti et al.

(8) found that 12% of caregivers reported using

some complementary or alternative medicine (CAM)

for their children. Homeopathic and naturopathic

remedies were the most common, accounting for

almost 60% of positive respondents. Parents most

often used these therapies to treat respiratory ail-

ments; their choices were most influenced by word

of mouth. About 70% of parents told their child’s

physician of their use of CAM therapies. A study

performed in 1994 found a positive correlation

between higher education level in the parent and

use of CAM therapies for their child (9). Pitteti’s 2001

study did not, and the authors postulate that the use

of these therapies has become more mainstream. A

study published in 2003, also from a pediatric

emergency department, found that 45% of caregiv-

ers reported giving their child herbal or natural

remedies within the last year, and 88% of those

caregivers had at least 1 year of college education,

compared with 65% in the group who denied

administering these products (10). Children who

were given herbal preparations were older, on

average, as were the caregivers who administered

herbal products. The most common therapies used

were aloe, Echinacea, and sweet oil. Some potentially

concerning combinations were found, such as a

patient on Ephedra and albuterol. Unusual sub-

stances included turpentine, pine needles, and cow-

chips.

A recent study from Ireland showed that 16% of

children presenting for ambulatory surgery had a

current or past history of ingestion of herbal

medicines (11).
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Some pediatric studies suggest that there is a

higher incidence of use of complementary and

alternative therapy in children with chronic illnesses

and in certain population groups; most of these data

come from descriptions of the involved population

but without a healthy control group. Recently, a

relatively high incidence of herbal medicine use was

described in children with special health care needs

in Arizona, with approximately 12% of patients

having used oral herbs and 7% megavitamins

within the prior 6 months (12). Chinese-Canadian

children with stroke and cerebrovascular disease

had a 53% incidence of using herbal remedies (13).

The use of herbal and other supplements is

more common in adult surgical patients than that

found in our pediatric populations. Kaye et al. (14)

found that 32% of adult patients presenting for

elective surgery admitted taking one or more herb-

related compounds (most commonly garlic, gingko

biloba, St John’s wort, Ephedra, Echinacea, and aloe).

Nearly 70% of these patients did not report this

information when asked about medications or

drugs during the preanesthetic evaluation. A sur-

vey from Boston found that 22% of adult presur-

gical patients reported the use of herbal remedies;

the most commonly used substances were Echin-

acea, gingko, St John’s wort, garlic, and ginseng

(15). In the San Francisco area, 39% of adult

cardiac surgery patients took some type of alter-

native medicine supplement, 67% of which were

herbal, and over half of them did not inform the

anesthesiologist (16). The substances used were

similar to those in the Boston area study. In adult

ambulatory surgery patients in Vancouver, 34% of

patients used herbal preparations, and of these,

39% took them on a daily basis (17). The authors

of this study also found that anesthesiologists were

not knowledgeable about the effects of these

substances. Complementary and alternative ther-

apies were being used at the time of surgery by

57.4% of surgical patients over 18 years of age in

New Haven, CT in 2002; 6.8% of this adult

surgical population used herbal medicine, 6.8%

mega-vitamins, 1.4% homeopathy, and 1.2% ‘folk

remedies’ (18).

Approximately 7.1% of parturients expected to

deliver within 20 weeks reported the use of herbal

remedies; only 14.6% of users considered them to be

medications (19). In this survey nearly half of the

patients who used herbal remedies did so on the

recommendation of a health care provider.

Among adult patients presenting to family prac-

titioners in Calgary, Alberta, Canada, 72% of

females and 43% of males took some supplement

(herbals, vitamin, and/or minerals) (20). The largest

numbers were multivitamins and vitamins C and E,

but over 23% of supplement use consisted of herbal

preparations, especially garlic. Older patients tended

to inform their physicians that they used these

substances, but only 30% of patients under 50 years

of age did so. A minority of patients received

their information about these supplements from

physicians.

In the current survey, as noted, the majority of

patients were started on herbal or homeopathic

medications by the parent or caregiver. Potential

limitations of our study include a possible bias

introduced by the IRB requirement that parents/

patients be asked in advance about their willingness

to complete the survey; those with a history of

herbal/homeopathic medicine use might either be

eager or reluctant to give this information even in an

anonymous survey. We did not explore the motiva-

tion of those who gave these substances to their

children, and we did not assess educational level or

age of the parents, as other studies have done. An

additional limitation is the restriction of the survey

to patients’ ability to communicate in either English

or Spanish, although these did comprise the over-

whelming majority of the surgical populations in the

hospitals studied. It is possible that a larger study

population, a different area of the country, or certain

ethnic groups may use more or less alternative

medicines.

The incidence of postoperative complications was

not different between those who used herbal/

homeopathic medications and those who did not;

we did not expect to detect a significant difference

because of the low overall rate of complications

during elective pediatric anesthesia. With the low

number of patients who used these substances, the

sample size was not adequate to detect a difference.

There were no individual incidents reported which

were felt to have been related to the use of herbal or

homeopathic medications.

Because of the potential for drug interactions and

other adverse effects of these substances, providers

should ask about the use of herbal and homeopathic
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medications in the pediatric preoperative history.

This information is perhaps most useful when

obtained prior to the day of surgery so that substances

of concern can be discontinued in a timely fashion.

The American Society of Anesthesiologists has pro-

duced informational brochures for both anesthesio-

logists and for patients outlining the possible side

effects and drug interactions of the more popular

herbal medicines and dietary supplements. A number

of useful websites also provide information:

http://dietary-supplements.info.nih.gov (National

Institutes of Health’s Office of Dietary Supplements)

http://nccam.nih.gov/health (National Center for

Complementary and Alternative Medicine)

http://www.mskcc.org/aboutherbs (Memorial

Sloan-Kettering)

http://www.herbmed.org

All websites were successfully accessed on 17

September 2004.
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modest effects on improving the symptoms of dementia
and cerebral insufficiency equivalent to pharmacologic
therapy with ergoloid mesylates (Hydergine). A later meta-
analysis surveyed 50 articles to examine the effect of ginkgo
on objective measures of cognitive function in patients with
Alzheimer’s disease.12 [Evidence level A, meta-analysis]
Four of these studies met inclusion criteria for adequate
clinical trial design.13-16 In the 212 subjects in the placebo
and ginkgo groups, a significant overall effect size was
found that was comparable with the benefits of donepezil
(Aricept).17 Efficacy was measured using the Alzheimer’s
Disease Assessment Scale-Cognitive subscale (ADAS-Cog)
and other standardized measures of cognition.

A review18 of studies of at least six months in duration
demonstrated that ginkgo extract and second-generation
cholinesterase inhibitors were equally effective in treating
mild to moderate Alzheimer’s dementia. A systematic
review19 of nine studies on ginkgo use showed a safe and
positive effect beyond placebo, but the investigators
remained tentative in recommending it for treatment of
dementia until better studies are conducted. A Cochrane
meta-analysis of 33 trials concluded that ginkgo appears to
be safe, and showed promising evidence of improvement
of cognition and function among patients who received
the herb. However, the three modern trials showed incon-
sistent results, suggesting that a large trial with modern
methodology is needed to answer questions about treat-
ment effects.20 [Evidence level A, meta-analysis] 

One of the studies analyzed in the Cochrane review20 was
a Dutch study21 of 214 patients over 24 weeks using a
medium dosage of ginkgo (160 mg per day), a high dosage
of ginkgo (240 mg per day), or placebo in a crossover design.
This study failed to show improvement in age-associated
memory impairment or mild or moderate dementia in sev-
eral neuropsychologic and behavior outcome measures.21

G
inkgo biloba leaf extract is the most widely
sold phytomedicine in Europe, where it is
used to treat the symptoms of early-stage
Alzheimer’s disease, vascular dementia,
peripheral claudication, and tinnitus of

vascular origin. It also is one of the 10 best-selling herbal
medications in the United States.1 There are over 120 pub-
lished clinical studies on ginkgo, primarily from Europe.
The standardized preparation of Ginkgo biloba extract is
EGb 761. In the United States, ginkgo is classified as a
dietary supplement; the American brands that are compa-
rable with EGb 761 that have been subjected to clinical
studies are Ginkgold, Ginkoba, and Ginkai.2 Standardized
preparations contain 24 percent ginkgo flavonoid glyco-
sides, 6 percent terpene lactones, and no more than 5 parts
per million ginkgolic acids.1,2

Pharmacology
The mechanism of action of ginkgo is believed to be pro-

duced by its functions as a neuroprotective agent, an antiox-
idant, a free-radical scavenger, a membrane stabilizer, and
an inhibitor of platelet-activating factor via the terpene
ginkgolide B.3-6 Other pharmacologic effects include the
following: endothelium relaxation mediated by inhibition
of 3’,5’-cyclic GMP (guanosine monophosphate) phospho-
diesterase7,8; inhibition of age-related loss of muscarinergic
cholinoceptors and �-adrenoceptors; and stimulation of
choline uptake in the hippocampus.1,9 Ginkgo extract also
has been shown to inhibit beta-amyloid deposition.10

Uses and Efficacy 
CEREBROVASCULAR DISEASE, DEMENTIA, 
AND MEMORY ENHANCEMENT

A systematic review11 of eight randomized, double-blind,
placebo-controlled studies concluded that ginkgo had

Ginkgo biloba is commonly used in the treatment of early-stage Alzheimer’s disease, vascular
dementia, peripheral claudication, and tinnitus of vascular origin. Multiple trials investigating
the efficacy of ginkgo for treating cerebrovascular disease and dementia have been performed,
and systematic reviews suggest the herb can improve the symptoms of dementia. Ginkgo is
generally well tolerated, but it can increase the risk of bleeding if used in combination with
warfarin, antiplatelet agents, and certain other herbal medications. Clinical issues of safety,
dosing, use in the perioperative period, and pharmacology are addressed in this review. (Am
Fam Physician 2003;68:923-6. Copyright© 2003 American Academy of Family Physicians)
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However, this study included patients with age-associated
memory impairment rather than just persons with demen-
tia, which may have limited the statistical power of its con-
clusions about the role of ginkgo in dementia.22

A randomized, placebo-controlled trial23 of the effects of
ginkgo in healthy, noninstitutionalized adults without
dementia or other known mental deficit found no benefit
from six weeks of ginkgo therapy (120 mg per day) on sev-
eral standardized neuropsychologic measures of memory
and learning. However, a study24 using a similar design
with a higher dosage of ginkgo (180 mg per day) showed
clinically significant cognitive benefits in healthy persons.

The National Institutes of Health and the National Cen-
ter for Complementary and Alternative Medicine have
sponsored a multi-center, six-year, randomized, two-arm,
double-blind, placebo-controlled trial of 2,000 patients.
The trial will evaluate the safety and efficacy of ginkgo in
preventing dementia and age-related cognitive decline and
is currently underway and headed by investigators at the
University of Pittsburgh. Another phase III trial is under-
way at the Oregon Health Sciences Center, Portland, to
study the effects of ginkgo on cognitively intact elderly
patients older than 85 years, and the effect on their pro-
gression to mild cognitive impairment. This study will use
volumetric quantitative magnetic resonance imaging mea-
sures of brain size and peripheral oxidative markers.

INTERMITTENT CLAUDICATION

Another indication for ginkgo is intermittent claudica-
tion from peripheral vascular disease. A meta-analysis of
eight studies concluded that the effects of ginkgo, though
statistically significant and positive on increasing pain-free
walking, were of modest effect size and questionable clini-
cal relevance.25 [Evidence level A, meta-analysis] A trial26

that compared dosages of 120 mg and 240 mg of ginkgo
demonstrated a substantial therapeutic benefit on pain-
free walking distance with the higher dosage. Two placebo-
controlled trials,27,28 with a total of 190 patients, showed
improved walking distance and decreased pain in patients
with peripheral vascular disease.

TINNITUS

Another common indication for ginkgo is tinnitus. A
recent study29 of 1,121 subjects conducted using question-
naires and telephone interviews, without the use of stan-
dard audiometric testing as an outcome measure, failed to
show a benefit of ginkgo in the treatment of tinnitus.
Another randomized, placebo-controlled trial30 of 103 pa-
tients showed 50 percent of patients with new-onset tinni-
tus had improvement or disappearance of symptoms in 
70 days compared with 119 days to improvement in those
receiving placebo. A review31 of five heterogenous ran-
domized controlled trials concluded that extracts of
ginkgo biloba are moderately effective in treating tinnitus.

OTHER USES

Studies have shown positive results from the use of
ginkgo for the following conditions: sexual dysfunction
secondary to the use of selective serotonin reuptake
inhibitors,32 mountain sickness and decreasing vasoactiv-
ity in response to cold,33 macular degeneration,34 asthma,35

and hypoxia.36 The World Health Organization has recom-
mended the use of ginkgo in Raynaud’s disease, acro-
cyanosis, and post-phlebitic syndrome.2,7

Warnings, Interactions, Adverse Effects
During the past 20 years, an estimated 2 billion daily

doses (120 mg) of ginkgo have been sold. The most impor-
tant potential clinical problem with ginkgo is caused by its
inhibition of the platelet-activating factor; this makes the
use of ginkgo in conjunction with warfarin (Coumadin),
aspirin, or other antiplatelet agents a matter of clinical
judgment. A recent safety study37 of the interaction of
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ginkgo and warfarin showed no change in the interna-
tional normalized ratio. Ginkgo should be discontinued
between 36 hours and 14 days before surgery, based on
either pharmacokinetics or consensus opinion.38,39

Herbal medications that may increase the risk of bleed-
ing if used concurrently with ginkgo include the following:
feverfew, garlic, ginseng, dong quai, red clover, and other
natural coumarins. Several case reports of bleeding compli-
cations associated with ginkgo use include subdural
hematoma,40,41 subarachnoid hemorrhage,42 intracerebral
hemorrhage,43 and hyphema44; the causality of these events
has not been established. One case report45 discussed an
elderly patient who developed elevated blood pressure
while taking a thiazide diuretic and ginkgo. The patient’s
blood pressure returned to normal when both substances
were discontinued. This reaction is paradoxical in light of
the known pharmacologic actions of these agents.45

The unprocessed ginkgo leaf contains ginkgolic acids
that are toxic. Hypersensitivity to ginkgo preparations is a
contraindication to use. Ginkgo is generally well tolerated,
with side effects being rare, usually mild, and including nau-
sea, vomiting, diarrhea, headaches, dizziness, palpitations,
restlessness, weakness, or skin rashes. Although no studies
have been performed to support any restrictions on the use
of ginkgo during pregnancy or lactation, it seems prudent
not to administer ginkgo in the absence of any data.1,2

Dosage
For patients who have memory problems and dementia,

the dosage of ginkgo is 120 to 240 mg daily, taken in two to
three doses. The dosage for patients who have tinnitus and

peripheral vascular disease is no more than 160 mg per
day, taken in two or three doses. An initial period of six to
12 weeks is recommended to assess the effectiveness of
ginkgo, although results have been seen as early as four
weeks.13,46,47 The monthly cost for the usual daily dose of
120 mg is approximately $15 to $20.

Final Comment
With an aging population seeking solutions to troubling

problems such as dementia and vasculopathy, ginkgo offers
some benefit as a mild vasoactive and neuroprotective phy-
tomedicine. It offers a relatively safe, inexpensive, and mod-
estly effective treatment option when selected by patients or
prescribing physicians for multi-infarct or Alzheimer’s
dementia. Evidence indicates that it is effective in slowing
disease progression and ameliorating symptoms.

While some studies show no benefit in Alzheimer’s dis-
ease, others show that it is comparable in its efficacy with
the second-generation cholinesterase inhibitors. Ginkgo
should be discontinued before surgery, but the time period
has not been determined conclusively. Ginkgo also has
demonstrated benefits in patients with peripheral vascular
disease and tinnitus. Name brands using the same extract
as those used in clinical research studies are to be recom-
mended as the most reliable in the current herbal market
in the United States. Table 1 discusses the efficacy, safety,
tolerability, and cost of ginkgo biloba.
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TABLE 1.

Key Points About Ginkgo Biloba

Efficacy Alzheimer’s disease: effective
Cerebrovascular disease: modest positive effects
Dementia: modest positive effects
Memory enhancement: ineffective in adults 

without dementia
Intermittent claudication: modest positive effects
Tinnitus: modest positive effects

Adverse Rare: nausea, vomiting, diarrhea, headaches, 
effects dizziness, palpitations, restlessness, weakness, 

skin rash

Interactions Warfarin (Coumadin), aspirin, antiplatelet agents, 
herbal medications such as feverfew, garlic, 
ginseng, dong quai, red clover, and other natural 
coumarins

Dosage 120 to 240 mg per day, in 2 to 3 doses

Cost $15 to $20 per month, depending on brand, for a 
dosage of 120 mg per day

Bottom line Safe herbal medication; may be effective for 
treatment of symptoms of Alzheimer’s disease, 
intermittent claudication, and tinnitus
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BACKGROUND: Ginkgo biloba (ginkgo) is a herbal remedy used by over

2% of the adult population in the United States. Several review articles

have suggested that ginkgo may increase the risk of bleeding.

OBJECTIVE: To report a case of bleeding associated with using ginkgo,

to systematically review the literature for similar case reports, and to

evaluate whether using ginkgo is causally related to bleeding.

DATA SOURCES: We searched MEDLINE, EMBASE, IBIDS, and the

Cochrane Collaboration Database from 1966 to October 2004 with no

language restrictions.

REVIEW METHODS: Published case reports of bleeding events in per-

sons using ginkgo were selected. Two reviewers independently ab-

stracted a standard set of information to assess whether ginkgo

caused the bleeding event.

RESULTS: Fifteen published case reports described a temporal asso-

ciation between using ginkgo and a bleeding event. Most cases involved

serious medical conditions, including 8 episodes of intracranial bleed-

ing. However, 13 of the case reports identified other risk factors for

bleeding. Only 6 reports clearly described that ginkgo was stopped and

that bleeding did not recur. Bleeding times, measured in 3 reports, were

elevated when patients were taking ginkgo.

CONCLUSION: A structured assessment of published case reports

suggests a possible causal association between using ginkgo and bleed-

ing events. Given the widespread use of this herb and the serious na-

ture of the reported events, further studies are needed. Patients using

ginkgo, particularly those with known bleeding risks, should be coun-

seled about a possible increase in bleeding risk.

KEY WORDS: herbal medicine; alternative medicine; bleeding.

DOI: 10.1111/j.1525-1497.2005.0121.x
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G INKGO biloba (ginkgo) is the fourth most commonly used

herbal remedy in the United States, accounting for 4.3%

of all single herb sales in 2001.1 In a recent national telephone

survey, 2.2% of the adult U.S. population, or approximately 4.5

million individuals, reported using ginkgo in the past week.2

Ginkgo is most commonly used to treat dementia, but has

also been used for memory improvement, cerebrovascular and

arterial insufficiency, tinnitus, vertigo, asthma, allergies, and

many other conditions.3 While the precise mechanism of ac-

tion of this herb is not completely clear, ginkgo is believed to

improve cerebral and peripheral blood flow through nitric ox-

ide–induced vasodilation, possess antioxidant activity that

may prevent cellular damage, and inhibit platelet-activating

factor.3 Two systematic reviews evaluating the use of ginkgo to

treat dementia concluded that the herb is significantly more

effective than placebo in delaying cognitive deterioration.4,5

While less evidence exists for other indications, a recent review

concluded that promising evidence exists for ginkgo in the

treatment of tinnitus and intermittent claudication.6

Several recent review articles6,7 and herbal medicine text-

books3,8,9 have noted that ginkgo may increase the risk of

bleeding. Prior research suggests a biologically plausible

mechanism for an increased risk of bleeding with ginkgo

through interactions with platelet-activating factor and colla-

gen that lead to decreased platelet aggregation.10,11 Ginkgo

appears to inhibit platelet aggregation by increasing concen-

trations of endothelium-derived thrombolytics, such as nitric

oxide and prostacyclin.12 Ginkgolide B, a component of gin-

kgo, may also directly inhibit the binding of platelet-activating

factor to its receptors on platelet membranes.11 Other investi-

gators believe that ginkgo primarily affects interactions be-

tween platelets and collagen (rather than platelet-activating

factor) to inhibit aggregation.10 However, 3 recent systematic

reviews examining the efficacy of ginkgo for dementia found no

increased risk of bleeding.4,5,13

We describe a case report of a patient who experienced

spontaneous bleeding while taking ginkgo. We then present a

systematic review of the literature conducted to identify all

prior case reports of bleeding in association with ginkgo use,

and to determine the quality of published information on this

potential side effect.

METHODS

Systematic Review

We conducted a search of MEDLINE, EMBASE, IBIDS, and the

Cochrane Collaboration Clinical Trials Registry from 1966 to

October 2004 for human studies using the title word ‘‘ginkgo’’

with no language restriction. Two authors (S. B. and A. P.) in-

dependently reviewed article titles to identify all potential case

reports of bleeding in persons using ginkgo. Articles were

deemed potentially relevant if the title or abstract included
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the word ginkgo in addition to any mention of bleeding, risk, or

complication. All articles that were deemed potentially relevant

by either author were located for full manuscript review, and

reference lists from retrieved articles were scanned to identify

other potentially relevant reports. We then used a structured

abstract form to record the author and year of the case report,

the age, gender, and race of the patient, ginkgo dose and du-

ration of use, current medications, clinical presentation, lab-

oratory test results, radiographic studies, clinical course of

bleeding, and the 5 causality elements described below. Dis-

agreements in the abstracted data were resolved by further

review, discussion, and consensus between the 2 reviewing

authors.

While there is no consensus on the specific information

necessary to determine causality from case reports, many es-

tablished systems rely on 5 basic data elements: (1) the timing

of the event relative to the drug exposure, (2) the presence or

absence of other factors that might also cause the event, (3) the

result of withdrawing the drug (‘‘dechallenge’’), (4) the results

of reintroducing the drug (‘‘rechallenge’’), and (5) other data

supporting an association (e.g., previous cases).14 We included

the first 4 of these data elements on the data abstraction form,

and addressed the fifth data element by presenting all cases in

tabular form.

The funding organization had no role in the design and

conduct of the study, the collection, management, analysis,

and interpretation of the data, or the preparation, review, or

approval of the manuscript.

Case Report

A 73-year-old white man presented complaining of recent ep-

isodes of spontaneous bleeding. He had noticed 3 nose bleeds

in the prior month, ecchymosis on his hands and arms after

very minor trauma, frequent hemorrhoidal bleeding, and

bleeding from his ear after striking it with a blunt comb.

The patient was a healthy, retired pediatrician. He had a

remote history of bleeding after using aspirin, occasional, mild

hemorrhoidal bleeding, and only 1 or 2 previous nosebleeds.

The patient had no excessive bleeding after previous surgical

procedures. He was taking no prescription medications, but

did take vitamins A, C, D, E, and folic acid for preventive care

and had used ginkgo, 75 mg per day, for the previous 6 months

as an aid to his ‘‘failing memory.’’ The ginkgo supplement,

which was produced by a large U.S. manufacturer and dis-

tributed by a large supermarket chain, was standardized to

27% ginkgo flavone glycosides and 10% terpene lactones. He

had never been diagnosed with cognitive dysfunction, but felt

that ginkgo improved both his memory and clarity of thought.

He discontinued ginkgo but continued his other supple-

ments and observed that his bleeding stopped. Because

the patient perceived a significant benefit from using ginkgo,

he decided, after discussion with his physician, to restart the

medication while monitoring laboratory tests. After a 6-week

washout period, baseline labs, including complete blood count

(CBC), prothrombin time (PT)/international normalized ratio

(INR), partial thromboplastin time, and bleeding time (5.5 min-

utes, normal range 2.5–9.5 minutes), were all within normal

limits. Laboratory personnel performing all tests were blinded

to patient characteristics, including ginkgo use.

The patient then restarted the same ginkgo supplement at

the same dose. During the next 10 weeks, he noticed occa-

sional ecchymoses, but no other spontaneous bleeding. Repeat

laboratory studies 10 weeks after restarting ginkgo again

showed normal CBC and coagulation studies. However, the

bleeding time was elevated at 415 minutes. He then discon-

tinued ginkgo and had no further bleeding episodes. Over the

next several years, the patient experienced a slow, progressive

loss of cognitive function as well as an episode of paranoid de-

lusion. Further neurologic evaluation revealed the diagnosis of

a variant of Alzheimer’s dementia.

Systematic Review of Case Reports

Included studies. The title word search identified 1,908 arti-

cles, of which 33 were selected for full manuscript review.

Thirteen reports described bleeding episodes in patients tak-

ing ginkgo. One report described 2 separate bleeding episodes

in 1 patient,15 and is therefore shown here as 2 cases. The

current report is also included in the total of 15 published case

reports of bleeding associated with ginkgo (Table).15–27

The identified cases were published between 1996 and

2003. Most cases involved serious medical conditions, includ-

ing 8 episodes of intracranial bleeding. Of these, 2 patients

required surgical evacuation,16,22 2 were left with permanent

neurologic defects,19,21 and 1 died.27 Four cases involved oc-

ular bleeding.15,17,23,26 Of these, 1 required surgical interven-

tion,26 and all returned to baseline vision.

Causality Assessment

Timing of Event Relative to Ginkgo Exposure. In 8 of the 12

cases providing information about duration of use, patients

reported taking ginkgo for more than 6 months before the

bleeding event (show in the Table as ‘‘Duration’’). Two cases

with intracranial bleeding had used ginkgo for less than 2

months. In both cases of spontaneous hyphema, ginkgo was

used less than 2 weeks before the onset of symptoms.

Presence of other Factors that Might have Caused Bleed-
ing. Most patients had risk factors for bleeding other than gin-

kgo (shown in the Table as ‘‘Age’’ and ‘‘Clinical Presentation’’).

Age was the most common risk factor; 13 of the 15 cases were

aged 56–78. Five patients were using medications known to

increase the risk of bleeding15,17,19,27 (and current case). Other

risk factors for bleeding included a fall before a subdural hem-

atoma,22 advanced cirrhosis in a patient with postoperative

bleeding,15 and an intracerebral mass.27

Two patients had no identifiable risk factors other than us-

ing ginkgo. A 33-year-old woman developed a subdural hem-

atoma,16 and a 34-year-old man developed excessive bleeding

after a laparoscopic cholecystectomy.20

Dechallenge. Only 6 of the 15 case reports explicitly indicated

that ginkgo was stopped15–18,23 (and current case) (shown in

the Table as ‘‘Dechallenge’’). None of the 6 cases had recurrent

bleeding, but the follow-up time varied from 3 months to

4 years. All 3 cases that measured bleeding times reported

shorter bleeding times when the patient was not using gin-

kgo16,18 (and current case). Two cases reported abnormally

high bleeding times during ginkgo use18 (and current case).

Rechallenge. Only the current case reintroduced ginkgo after

the bleeding episode (because of the mild nature of the initial

bleeding). The bleeding time increased from 5 minutes when

the patient was not taking ginkgo to 415 minutes (normal
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range 2.5 to 9.5) when ginkgo was reintroduced. The patient

experienced mild ecchymosis with reintroduction of ginkgo.

DISCUSSION

While numerous review articles and texts note that using gin-

kgo may be a risk factor for bleeding,3,6–9 there is very limited

evidence from clinical research to support this concern. Sys-

tematic reviews of randomized controlled trials have not noted

any increased risk of bleeding in patients taking ginkgo.4,5,13

However, because most studies included in these reviews were

small and of short duration (24 of 33 included studies included

fewer than 100 patients and lasted 12 weeks or less),13 the

individual studies did not have sufficient power to detect even

moderate increases in bleeding risk in patients treated with

ginkgo, and the systematic reviews did not specifically de-

scribe pooling data on bleeding events. Two recent randomi-

zed controlled trials designed to detect side effects from ginkgo

found no interactions with warfarin28 or any effect on bleeding

time, coagulation parameters, or platelet activity.29 These

studies were similarly limited by a small sample size (24 and

50 patients) and short duration (1 month and 1 week).28,29 Our

search did not identify any case-control or cohort studies ex-

amining the association between ginkgo and bleeding.

Given the absence of relevant data from controlled or ob-

servational studies, we evaluated case reports for evidence of a

causal association between ginkgo use and bleeding. Including

the current case, we identified 15 published case reports. Us-

ing widely accepted elements of case reports to establish cau-

sality, we examined the strength of the association between

ginkgo use and bleeding in each identified case. The timing of

the bleeding event relative to the ginkgo exposure did not

strongly suggest a causal association in most cases since the

majority of patients had been taking ginkgo for months or

years. Only 1 case of a spontaneous hyphema involved a short

interval (1 week) between initiating ginkgo and the bleeding

event.17 However, the lack of a short interval between ginkgo

initiation and the bleeding events does not rule out an in-

creased risk from the herb. The risk of bleeding may increase

over time, or may require the presence of another risk factor,

such as a fall or an operation, to cause a bleeding event.

Most patients had other clinical risk factors, including age

and use of other medications, that could have caused the

bleeding episode. In 2 cases, involving a 33-year-old woman

with bilateral subdural hematomas and a 34-year-old man

with excessive postoperative bleeding, risk factors were notice-

ably absent. Although rare, bleeding events in young, healthy

adults do occur, and the ginkgo may not have been the causal

factor even in these cases.

Only 6 of the cases specifically noted that ginkgo was

stopped, and none of the patients had recurrent bleeding over

follow-up periods ranging from 10 weeks to 4 years. However,

because major bleeding is a relatively rare event, even in the

elderly, it is not surprising that recurrent bleeding was not noted.

Only 3 cases provided information on bleeding times. In

all of these, the bleeding times were higher when patients were

taking ginkgo, and in 2, they were clearly abnormal while on

ginkgo and normal when off of ginkgo. Of note, only the cur-

rent case indicated that the person performing the bleeding

time test was blinded to whether the patient was using ginkgo.

Lack of blinding has the potential to introduce substantial bias

in the interpretation of this test.

Our study, which seeks to determine whether the use of

ginkgo increases the risk of bleeding, is limited by the infor-

mation presented in the identified articles and by the inherent

difficulties in determining causality from case reports. As dis-

cussed previously, there are 5 basic data elements that are

commonly used to assess causality, only 4 of which come from

individual case reports (timing, other risk factors, dechallenge,

rechallenge). In many cases, it is not safe to attempt a rechal-

lenge because of the severe nature of the first bleeding event.

Therefore, in the case of ginkgo and bleeding, there are only

3 data elements that are typically available to assess causality.

Of the 15 cases identified in this review, only 5 gave complete

details on these 3 elements. Furthermore, even with very thor-

ough case reporting, it remains controversial whether causal-

ity can be determined from case reports, with many experts

preferring to surmise some probability that a drug or herb

caused an adverse event, rather than making a definitive de-

termination of causality.14 Finally, while we utilized a broad

search strategy in 4 large computerized databases and includ-

ed publications in all languages, we did not search conference

proceedings, and it is possible that we missed some case re-

ports that were never published.

In our view, the published evidence from case reports sug-

gests a possible causal association between ginkgo and bleed-

ing events. The most convincing finding is an increased

bleeding time reported in all 3 cases assessing this laboratory

parameter. Coupled with prior evidence showing that ginkgo

leads to inhibition of platelet aggregation, we believe that gin-

kgo may increase bleeding times. Because ginkgo is used by

2.2% of the adult population and because the range of reported

bleeding events include serious adverse events, the safety of

this herb should be further assessed. Suitable research designs

for future studies include large cohorts with sufficient follow-up

to detect effects that occur only after prolonged use and high-

quality case-control studies that include careful assessments of

herb use. Until then, we believe that patients using ginkgo

should be warned of the possible increased risk of bleeding.
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Table 1. Published Case Reports of Bleeding Associated with Ginkgo biloba (ginkgo)

Reference Age/Gender Daily
Dose (mg)

Duration Clinical Risk
Factor for
Bleeding

Clinical
Presentation

Rowin and Lewis16 33, F 120 2 y None 3 mo of headache, 2 wk of diplopia, nausea, vomiting

Rosenblatt and Mindell17 70, M 80 1 wk Aspirin 325 mg/d 2 d of blurred vision
Vale18 61, M 120 to 160 61 mo None 5 d of headache, back pain, nausea, sleepiness
Matthews19 78, F NR 2 mo Hypertension,

warfarin for 5 y
2 d of inability to feed herself and apraxia

Fessenden et al.20 34, M NR NR None Excessive bleeding after laproscopic
cholecystectomy

Benjamin et al.21 56, M 120 18 mo None Acute confusion, unable to stand, severe pain behind
eye

Miller and Freeman22 78, M 150 6 mo Fall 5 d prior to admission Headache, confusion, right-sided weakness after a
fall

Hauser et al.15 59, M NR NR Cirrhosis Peri-hepatic fluid collections after liver transplant
Hauser et al.15 59, M NR NR Cirrhosis, 81 mg aspirin Blurred vision
Schneideret al.23 65, M 600 8 wk None 6 wk of blurred vision
Purroy Garcia et al.24 75, M 80 1 mo NR Nausea, vomiting
Gilbert25 72, F 150 6 to 7 mo NR 6 mo of memory impairment and dizziness
Fong and Kinnear26 65, F 120 2 y None Sudden eye pain, proptosis, bruising, reduced vision

during injection of anesthetic in inferotemporal
region of orbit for cataract surgery

Meisel et al.27 71, M 80 21
2 y Ibuprofen Coma

Bent (2005) 73, M 75 6 to 7 mo Vitamin E Spontaneous bleeding from ear and nose, ecchymosis
on hands and arm

�Dechallenge indicates whether the drug was withdrawn, and the length of follow-up after drug cessation.
wBleeding times were 15.0 and 9.5 minutes when taking ginkgo and 6.5 and 6.5 minutes after 35 days washout; normal range not reported.
zBleeding time on ginkgo was 6 minutes; 4 months after discontinuation of ginkgo bleeding time was 3 minutes (normal range 1–3 minutes).
‰Bleeding time off of ginkgo was 5.5 minutes (normal range 2.5 to 9.5 minutes). Ginkgo restarted for 10 weeks, and patient had only occasional

ecchymoses. Repeat bleeding time on ginkgo was greater than 15 minutes.
M, male; F, female; NR, not reported; NA, not applicable.
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Bleeding Event Clinical Course Dechallenge�

Yes/No/NR,
Time

Bleeding Time/
Rechallenge

Bilateral subdural hematomas Surgical evacuation and full recovery while
taking Ginkgo

Yes, 15 mo Yesw

Spontaneous hyphema Bleeding stoppped spontaneously in 5 min Yes, 3 mo No
Subarachnoid hemorrage Full recovery Yes, 4 mo Yesz

Left parietal hemorrage Some apraxia remained
in 1 mo

No No

375 mL of bloody fluid from
surgical drain in abdomen

Hemoglobin fell 16.5 to 5.4 g/dL, transfused 2
units

NR No

Right parietal hematoma Permanent left inferior quadrantanopia NR No
Left subdural hematoma Patient underwent surgical evacuation and

uneventful postoperative course
NR No

Multiple peri-hepatic hematomas Patient underwent surgical evacuation of
hematomas and was discharged

No No

Vitreous hemorhage Yes, time not specified No
Spontaneous hyphema Complete resolution Yes, 18 mo No
Cerebellar hematoma NR NR No
Subdural hematoma NR NR No
Acute retrobulbar hemorrhange Surgical decompression with return of

baseline vision
NR No

Intracerebral mass bleeding Death NA No
Ecchymosis, epistaxis Yes, 4 y Yes‰

Table 1. continued
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CONTINUING EDUCATION
Herbal Supplements: Facts and Myths—
Talking to Your Patients About Herbal

Supplements
Barbara Ann M. Messina, PhD, RN, ANP

The use of herbal supplements in the United States is steadily growing
and raises concerns about safety, efficacy, and how they affect safe
patient care. The direct health risks associated with herbal supplements
include hypertension, prolonged bleeding, and the potential for drug–
herb interactions. These potential drug interactions are of particular
concern for patients undergoing anesthesia. This article provides a
review of literature on the 10 most popular herbal supplements and
addresses the herbal supplements’ reported use, possible adverse effect(s),
patient teaching, possible drug interaction(s), and recommendations
regarding discontinuation before surgery.

© 2006 by American Society of PeriAnesthesia Nurses.

Objectives—After reading the article the reader should be able to: (1) Discuss patient safety concerns
related to the use of herbal supplements; (2) identify 5 of the most commonly used herbal
supplements in the United States; and (3) identify perianesthesia patient implications for each of these

5 supplements.
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THE USE OF HERBAL supplements in the
United States is steadily growing by approx-
imately 20% per year,1 and it is estimated
that in the United States, herbal supplement
expenditures exceed $3 billion per year.2 In
addition, it has been estimated that approx-
imately 40% of all Americans take some
form of a dietary supplement1,3,4 About half
of these people take vitamin and mineral
supplements, a third take some type of
herbal product, and the rest take other er-
gogenic aids such as amino acids or protein
powders.1 The growing use of herbal sup-
plements among the general public raises
several issues including safety, efficacy, and

how this affects safe patient care. Because

Jo268
erbal medicine and nutritional supple-
ents are labeled natural, many people be-

ieve they are safe.5,6
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HERBAL SUPPLEMENTS: FACTS AND MYTHS 269
Are Herbal Medicines and
Nutritional Supplements Safe?

Dietary and nutritional supplements are regu-
lated under the Dietary Supplement Health Ed-
ucation Act, 1994. This bill exempts vitamins,
minerals, and botanical products from regula-
tion by the US Food and Drug Administration
(FDA).7 As long as a manufacturer does not call
their product a drug, that product can be mar-
keted without having to undergo rigorous eval-
uation for safety and efficacy before marketing.
The manufacturer only needs to notify the FDA
of its efficacy claims. If a product eventually
proves harmful, the FDA does have the author-
ity to intervene, but only after the product has
been released to the market.7

In addition, the manufacturer does not have to
prove supplement quality, and the FDA does
not analyze the content of dietary supplements.
At this time, supplement manufacturers must
meet the requirements of the FDA’s Good Man-
ufacturing Practices (GMPs) for foods. These
practices describe conditions under which
products must be prepared, packed, and stored;
however, food GMPs do not always cover all
issues of supplement quality.

The growing use of these products coupled
with the lack of regulation by the FDA can
create significant dilemmas for patients and
health care providers. In addition, people taking
these products are often unaware of the adverse
reactions they can cause, and as many as 70% of
patients taking herbal supplements fail to in-
form their health care providers they are do-
ing so.6,8-11

Implications for Surgical Patients

Studies indicate that the general use of herbal
supplements in elective surgical patients is be-
tween 7% and 39%.9-11 The direct health risks
associated with herbal supplementation include
hypertension, prolonged bleeding, and the po-
tential for drug–herb interactions. Potential

drug interactions are of particular concern for t
atients undergoing anesthesia.9,10 It has been
stimated that approximately 11% of surgical
atients who use herbal supplements have had
omplications during surgery. These complica-
ions have been attributed to a drug–herb inter-
ction or an adverse effect of the herbal supple-
ent itself, eg, prolonged bleeding has been

ssociated with garlic, Ginkgo biloba, and
anax ginseng.9-11 A thorough examination of a
atient’s medication history including use of
erbal products should be done consistently
uring the preoperative work-up to minimize
omplications during and after surgery.9-11

ommonly Used Herbal Medicine
nd Nutritional Supplements in the
nited States

survey conducted by the American Botanical
ouncil in 200312 revealed that a handful of
erbal supplements account for more than half
f the preparations sold in the United States.
he most commonly used herbal remedies, in
rder of use, are: garlic, Ginkgo biloba, Echina-
ea purpurea, soy, saw palmetto, ginseng, and
t John’s Wort. An overview of these supple-
ents and their perianesthesia implications is
rovided.

arlic (Allium sativum) (See Table 1)

arlic is used to reduce low-density lipoprotein
LDL, the “bad cholesterol”), improve claudica-
ion, reduce incidence of plaque formation as-
ociated with atherosclerosis, and reduce blood
ressure.6,8,10,11,21-26 A review of the literature
eveals conflicting data on garlic’s ability to
educe LDL in humans. Although some studies
id report reduced LDL levels in humans,13-15

ther studies reported no reduction.16-18 A pos-
ibility for this inconsistency may be attributed
o the exact variety or manner of preparation of
he garlic used in the studies. Not all garlic
reparations can be assumed equivalent in their
omposition and, more importantly, in the bio-
ogical response they may precipitate.19,20

he literature examining the relationship be-

ween garlic ingestion and increased fibrinolysis
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and inhibition of platelet aggregation revealed
that patients who consumed 600 mg to 900 mg
of garlic every day did appear to have a higher
incidence of prolonged bleeding times than pa-
tients who did not ingest garlic every
day.10,11,21-25 The studies also stated that, be-
cause of the lack of standardization with the
manufacturing of herbal supplements, not all
garlic preparations can be assumed equivalent
in their composition, hence, the biological
response they may precipitate cannot be pre-
dicted.10,11,19-25 The perianesthesia implica-
tions of garlic are addressed in Table 1.

Ginkgo (Ginkgo biloba) (See Table 2)

Ginkgo biloba is used to improve memory and
concentration, and for treatment of dementia
and peripheral vascular disease.11,21,27-29,34-38

The literature reveals conflicting data regarding
Ginkgo’s ability to improve cognitive function.
Although some studies did report an apparent
relationship with improved cognitive func-
tion,27-29 others did not.30-32 Possibilities cited
for the inconsistency included the varying ex-
tracts used, a lack of standardized dosing, and a
lack of homogeneity of study subject popula-
tions.30,33 However, a review of the literature
examining the relationship between Ginkgo bi-
loba and the inhibition of platelet aggregation
found that patients who consumed a daily dose
of 120 mg or more did appear to have a higher
incidence of prolonged bleeding than patients
who did not.10,11,21,34-38 In addition, two case
studies reported a possible interaction between

Table 1. G

Reported Uses
Possible Adverse

Effects Patient Teaching

Reduction of LDL
Improve claudication
Reduce incidence of plaque

formation associated
with atherosclerosis

Reduce blood pressure
treatment of
hypertension6,8,10,11,21-26

Heartburn and GI
upset (typically
mild)

Allergic reactions
(contact
dermatitis)
excessive

Bleeding
Heavy menstrual

flow6,8,10,11,21-26

Is not recommen
with coagulati

Inform all health
daily dose

Observe for sign
prolonged blee
from gums, blo
petechiae, unu
occur, disconti
immediately an
health care pro
Ginkgo biloba and thiazide diuretics. One case l
tudy reported an elderly patient who devel-
ped elevated blood pressure while taking a
hiazide diuretic and Ginkgo biloba. The pa-
ient’s blood pressure immediately returned to
ormal when both substances were discontin-
ed. Although this reaction maybe paradoxical,
ntil further studies are conducted examining
he possible interactions between Ginkgo bi-
oba and thiazide diuretics, it is recommended
hat patients taking thiazide diuretics should not
oncurrently ingest Ginkgo biloba.37 The sec-
nd case study reported an elderly woman who
as taking Ginkgo biloba and trazodone and

pontaneously fell into a coma. The patient was
dministered 1 mg flumazenil intravenously; a
pecific antagonist of the benzodiazepine recep-
or and the patient awoke immediately. This
nding is relevant in that, although the sedative
ffects of trazodone are well known, the drug is
nactive on the benzodiazepine receptor; how-
ver, Ginkgo biloba is active on the receptor.
lthough to date there have been no reported

nstances of sedation associated with the use of
inkgo biloba, further studies are indicated. It is
ot recommended that patients concurrently

ngest Ginkgo biloba with drugs that have
nown sedative properties.38 The perianesthe-
ia implications of Ginkgo biloba are addressed
n Table 2.

chinacea purpurea (Echinacea) (See Table 3)

chinacea purpurea is indicated for the treat-
ent of upper respiratory infections (URIs), and

acterial, viral, and fungal infections.39-41 The
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bleeding
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primary
,11,21-26

Patients taking anticoagulants,
antiinflammatory
medications, or antiplatelet
agents such as aspirin, may
potential effects of
anticoagulants6,8,10,11,21-26

2 weeks before
surgery6,8,10,11,21-26
arlic
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Echinacea’s ability to prevent and/or reduce the
severity and duration of URIs, bacterial, viral, or
fungal infections. Although some studies did
support Echinacea’s ability to reduce the sever-
ity of symptoms and duration of URIs, bacterial,
viral, or fungal infections,39-41 others reported
no effect.42-44 A possibility cited for the incon-
sistency found in studies regarding the efficacy
of Echinacea’a effect in the treatment of URIs,
bacterial, viral, or fungal infections, is the heter-
ogeneity of the products used in various studies
and lack of standardized dosing. In addition, it
has been postulated that future work needs to
be done to clearly identify the species of Echi-
nacea and distinguish between the efficacies of
the different plant parts (roots versus upper
plant parts). Although many of the active com-
pounds of Echinacea have been identified, the
mechanism of action is not known, nor is the
bioavailability, relative potency, or synergistic
effects of the active compounds.45-47

Table 2. Ginkg

Reported Uses Possible Adverse Effects P

Improve memory and
concentration27-29

Treatment of dementia27-29

Treatment of peripheral
vascular disease; ie, reduce
incidence of plaque
formation associated with
atherosclerosis10,11,21,34-38

GI upset
Allergic reactions, including

skin
Headache
Nausea and vomiting
Prolonged bleeding6,8,26,34-38

Avoid us
high d
vitami

Observe
of prol
bleedin
tinged
unusua
discont
and no
provide

Table 3. Echinace

Reported Uses Possible Adverse Effects

Bacterial, viral, and fungal
infections39-44,48-50

Abdominal upset, nausea, and
dizziness. Anaphylaxis,
asthma exacerbation, and
angioedema have been
reported in isolated cases.
Persons with a history of
allergy to any plant in the
daisy family (including
ragweed, marigold, and
chrysanthemum) may be at
greater risk for significant
allergic reaction to

Contact
taking
inhib
increa
other

Avoid in
disord
immun

Do not u
Patients

daisy
Echinacea21,48-50
o date no significant herb–drug interactions
ith Echinacea have been reported; however,

n vitro studies appear to indicate Echinacea
ay be a mild inhibitor of the cytochrome P450

A4 enzyme complex system. This inhibition
ould increase levels of drugs metabolized by
his system; such as itraconazole, fexofenadine,
nd lovastatin. Echinacea may also cause hepa-
otoxicity and, therefore, should not be used
ith other known hepatotoxic drugs such as

nabolic steroids, amiodarone, methotrexate,
nd ketoconazole.48 In addition, it has been
ostulated that the immune-stimulating proper-
ies of Echinacea may decrease the effect of
mmunosuppressive medications in patients

ith autoimmune disease.48,49 Although no
uch interaction has been reported in hu-
ans,48,49 the German Commission E mono-

raph,21 a consensus statement of expert opin-
ons, recommends that Echinacea not be taken
y patients taking immunosuppressive medica-
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Before Surgery

ticoagulants or
arlic and/or
4-38
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eding; ie,

ums, blood
echiae,
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ary health care
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Thiazide diuretics37

Avoid concurrent use with drugs
that have known sedative
properties38

Patients taking anticoagulants,
anti-inflammatory medications,
or antiplatelet agents such as
aspirin, may potentiate effects
of anticoagulants6,8,26,34-38

2 weeks before
surgery10,11,34-38
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health care provider before
of Echinacea’s potential to
ome P450 3A4 and
of hepatoxicity if used with
epatoxic drugs21,48-50

with immunosuppressive
ose taking
sive agents21,48-50

r than 8 weeks21,23

llergy to any plant in the
ould avoid this agent21,48-50

Agents metabolized via
cytochrome P450
3A4 tend to increase
drug levels of these
agents21,48-50

Decrease in
immunosuppressive
agents21,48-50

Avoid use with other
known hepatoxic
drugs48

No precautions
for
Echinacea
exist in
regard to
bleeding
and/or
problems
with
prolonged
anesthesia11
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n E6,8,26,3
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tions. The monograph21 further recommends
that Echinacea not be used in patients with
autoimmune conditions or HIV infection be-
cause of the risk of Echinacea’s immuno-stimu-
lating effect,48-50 which could lead to exacerba-
tion of autoimmune illness or an increase in HIV
viral load. Although this risk is theoretic and has
not been studied adequately, the risk of an
exacerbation of an autoimmune illness or in-
crease in the viral load of HIV cannot be ig-
nored.21 In addition, long-term use (�8 weeks)
of Echinacea has been associated with hepato-
toxicity, hence, concomitant use of Echinacea
and other hepatotoxic drugs (ketoconazole,
methotrexate, amiodarone, anabolic steroids)
should be avoided.21,23 No precautions for Echi-
nacea exist in regard to bleeding problems
and/or prolonged anesthesia.11

Soy Isoflavones

Soy isoflavones are used for the relief of vaso-
motor symptoms in pre- and postmenopausal
women.51-53 However, the literature reveals
conflicting data regarding its effectiveness. Al-
though some studies reported that there ap-
pears to be a relationship between reduced
vasomotor symptoms and the ingestion of soy
isoflavones in pre- and postmenopausal
women,51-53 others reported no effect.54-56 Pos-
sible reasons for the inconsistent results in-
cluded the lack of data defining a normal dietary
level of soy isoflavone intake, variability of com-
mercially available soy isoflavones, and the form
of the soy isoflavones used in the studies.57-59 In

Table 4. Soy Is

Reported Uses
Possible Adverse

Effects Patie

Relief of
vasomotor
symptoms
experienced by
pre- and
postmenopausal
women40-45,51-59

Constipation, nausea,
bloating, possible
allergic reactions57-59

May support growth of
estrogen-dependent
tumors63-65

Pregnant women, w
dependent tumo
cancer should co
care before inges
isoflavones63-65

Patients receiving L
Tamoxifen, Ralix
patients on tyram
should avoid all

Should avoid in pa
allergy to soybea
vitro studies have shown soy extract activates t
ytochrome enzyme CYP3A4. Although a cor-
elation between in vitro and in vivo activation
f cytochrome enzyme CYP3A4 as a result of
oy ingestion has yet to be established, studies
ave found the ingestion of soy appears to
esult in decreased absorption of levothyroxine
nd subtherapeutic international normalized ra-
io values in patients receiving warfarin. In ad-
ition, the phytoestrogen components of
oy may interfere with the drug tamoxifen,
sed in breast cancer treatment for men and
omen, and the drug raloxifene, used to
revent and treat osteoporosis. There is
lso a marked variability in soy products,
ncluding clinically significant tyramine lev-
ls in tofu when stored for a week, and high
yramine content in soy sauces, hence, pa-
ients on MAOI inhibitors and patients on
yramine-restricted diets should avoid the
ngestion of all soybean products.60-62

n addition, because of the variability of com-
ercially available soy isoflavones,6,8,26,63-65 it
as been recommended that women with es-
rogen receptor-positive tumors, and men with
rostate cancer should not take soy isoflavones
ntil further studies are conducted that can

dentify the responsible components and the
ptimal forms and doses of soy as well as di-
tary, environmental, and genetic factors (see
able 4).63-65 Additionally, it is recommended

hat pregnant women avoid soy because a high
strogenic environment in utero may increase
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Saw Palmetto

Saw palmetto is indicated for the relief of symp-
toms associated with benign prostatic hypertro-
phy.66-68 However, like many other herbal sup-
plements, the research supporting the efficacy
of this herb is mixed. A plethora of studies
examining the effects of saw palmetto’s ability
to reduce nocturia in men with moderate be-
nign prostatic hypertrophy have been con-
ducted, and although some studies did report
positive effects,66-68 a multitude of studies rec-
ommended further research using standardized
preparations of saw palmetto in large-scale pla-
cebo-controlled trials to determine its true effi-
cacy (see Table 5).69-73

Ginseng Root Extract (Panax ginseng)

Ginseng root extract has been associated
with improved memory, stamina, and con-

Table 5. Saw P

Reported Uses
Possible Adverse

Effects Patien

Relief of symptoms
associated with
benign prostatic
hypertrophy
(BPH)66-68

Constipation, headache,
large amounts may
cause GI distress/
diarrhea6,8,26

Tannic acids present in
saw palmetto may
inhibit the absorption
of iron74

Contact prim
provider
ingestion

Take with fo
incidence
diarrhea74

Avoid if pat

Abbreviation: GI, gastrointestinal.

Table 6. Ginseng R

Reported Uses Possible Adverse Effects

To improve memory,
stamina, or
concentration76-82

Possesses estrogenic activity;
contraindicated in patients
receiving estrogen
therapy6,8,11,26,83

Receptor-positive breast cancer; may
cause estrogen-related bleeding,
mood disorders, vaginal bleeding,
and enhance breast
nodules6,8,11,26,83

Sympathomimetic activity may cause
tachycardia, hypertension, edema,
nervousness, agitation, mania, and
headache6,8,26,11,83

Contact p
before

Avoid use
bleeding
anxiety
disorder
therapy
anticoag
psychot
medicat

Avoid lon
be assoc
nervous
eruption
tremor6

Withdraw
hypoten

may occur on ces
entration.76-82 Despite common herbal
tudy flaws such as a lack of standardized
inseng preparations, lack of standardized
osing, small sample sizes, and studies fo-
used solely on healthy subjects, there is a
ack of scientific evidence demonstrating
ffectiveness for any purpose (see Table
).76-82

t John’s Wort (Hypericum perforatum)

he primary indication for St John’s Wort is
or the alleviation of depression.77,84-89 The
ffectiveness of this herb is well docu-
ented in the literature. In Germany, St

ohn’s Wort is currently the most com-
only prescribed antidepressant, with
ore than 2.7 million prescriptions written

ach year.84 However, more data is needed
o assess its use and effectiveness for severe

tto Overview

g
Possible Drug

Interactions
Recommended Discontinuation

Before Surgery

th care

uce
tress/

emic74

No herb–drug
interactions
have been
reported to
date74,75

A review of the literature did not
reveal any precautions and/or
problems between the
ingestion of saw palmetto and
prolonged anesthesia11,74-75

Extract Overview

eaching Possible Drug Interactions

Recommended
Discontinuation
Before Surgery

alth care provider
6,8,11,26,74,83

ts with diabetes,
s, hypertension,
, bipolar16,8,11,26,83

estrogen
gen therapy,

c
6,83

e because it may
h hypertension,
mnia, skin
a, and

me (ie,
kness, tremor)

Ginseng may interfere with either
digoxin pharmacodynamically
or with digoxin monitoring74

Has hypoglycemic and antiplatelet
aggregation properties11,74,83

May reduce the effects of loop
diuretics, antihypertensives,
anxiolytics, antidepressants,
MAOIs, mood stabilizers, and
antiestrogens6,8,26,11,74,83

Inhibits platelet activation factor
and prolongs bleeding time;
increased risk of bleeding
disorders with drugs known to
increase bleeding times (ie,
anticoagulants, NSAIDs,
platelet inhibitors)6,8,11,26,74,83

2 weeks before
surgery11
alme

t Teachin

ary heal
before
6,8,26

od to red
to GI dis
,75
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in patien
disorder
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, or using

, antiestro
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depression, as well as its efficacy compared
with other antidepressants. In addition, be-
cause St John’s Wort is an herbal product, it
is largely unregulated, and the evidence for
St John’s Wort’s effectiveness is incom-
plete. Risk-benefit assessments are not com-
pletely reliable, and serious concerns exist
about its interaction with conventional
drugs. Future research with large-scale well-
controlled studies using a standardized ex-
tract of St John’s Wort compared with stan-
dard conventional antidepressants should
be conducted before final conclusions can
be drawn regarding the safety, efficacy, and
effectiveness of this herb in the treatment
of mild to moderate depression (see Table
7).77,85-89

Discussing the Risks of Herbal
Supplements

Because patients may not consider herbal sup-
plements as drugs, they may neglect to inform
the preoperative health care provider of their
use.6,8 However, it is imperative to gather this
information from patients. Queries regarding
the use of herbal supplements and other over-
the-counter medications should be a standard
part of routine preoperative screening in addi-
tion to questions regarding the use of conven-

Table 7. St Joh

Reported Uses
Possible Adverse

Effects Patient Te

Alleviation of
depression77,84-89

Allergic reactions, rash,
itching, stomach
upset, sleep
disturbance,
intermenstrual
bleeding, and
photosensitivity74,90

Interferes with the
many other con
drugs; is not re
for pregnant an
women. With c
concerns, St Joh
should not be t

Abbreviation: MAOIs, monoamine oxidase inhibitors; NSAIDs, nonsteroidal an
tional medications, tobacco, alcohol, and m
rugs.6,8 Questions that could be asked regard-
ng the use of herbal supplements include:

● Are you taking any supplements or
herbal supplements on a routine or in-
termittent basis?

● If so, why are you taking them? For
prevention of, or for, a specific health
concern?

● Are you seeing a naturopath, acupunc-
turist, or herbalist, or have you made this
selection of herbal supplements on your
own?

● Have you experienced any side effects
from taking this herbal supplement?

he information obtained by asking these ques-
ions can create an opportunity for patient
eaching regarding issues noted in Table 8. Dis-
ussion may also include the need for studies
emonstrating the benefits of herbal supple-
ents, quality assurance problems such as mis-

abeling, adulteration or contamination, patient
isperceptions of risks, and patient disclosure

f other problems.

uggested Resource for Health Care
roviders and Consumers

t is imperative that health care providers be-
ome as knowledgeable about herbal supple-

ort Overview

Possible Drug Interactions

Recommended
Discontinuation
Before Surgery

sm of

ed
g
ety

,74,90

Interferes with the metabolism of many
other conventional drugs. It is
thought to interfere with
metabolism via the cytochrome P–
450 pathway in the liver. To date
the following medications are know
to be affected by St John’s Wort:
oral contraceptives, warfarin,
alprazolam, seizure medications,
several transplant rejection drugs,
HIV medications, several oncology
formulations, theophylline, MAOIs,
SSRIs, paroxetine, nefazodone and
various cardiovascular medications
including digoxin.6,8,26,74,90

2 weeks before
surgery11

atory drugs; SSRIs, selective serotonin reuptake inhibitors.
n’s W

aching

metaboli
ventional

commend
d lactatin
urrent saf
n’s Wort

aken.6,8,26
ents as they are about standard conventional
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drugs. The following website: http://vm.cfsan.
fda.gov/�dms/ds-savvy.html is maintained by
the US Food and Drug Administration Center
for Food Safety and Applied Nutrition Dietary
Supplements. It is available in both English and
Spanish and provides reliable information re-
garding herbal supplements, vitamins, and di-
ets. In addition, the website includes links to
other reliable websites.

Summary and Conclusions

Current US laws governing the manufacture
of herbal supplements does not require au-

Table 8. Patient Teaching
Recommendations5,6,8,26,74,77,90

1. It is important to know that just because an
herbal supplement is labeled “natural” does not
mean it is safe or without any harmful effects.
For example, the herbs kava and comfrey have
been linked to serious liver damage.

2. Women who are pregnant or nursing should be
especially cautious about using herbal
supplements because these products can act like
drugs. This caution also applies to treating
children with herbal supplements.

3. It is important to consult your health care
provider before using an herbal supplement,
especially if you are taking any medications
(whether prescription or over the counter). Some
herbal supplements are known to interact with
medications in ways that can cause health
problems. Even if your provider does not know
about a particular supplement, he or she can
access the latest medical guidance on its uses,
risks, and interactions.

4. In addition, it is important that you consult with
your doctor before taking herbal supplements if
you have the following disorders: high blood
pressure, diabetes, thyroid problems, heart
disease, psychiatric problems, epilepsy,
Parkinson’s disease, glaucoma, enlarged prostate,
stroke at some time in the past, blood clotting
problems, or allergies.

5. If you use herbal supplements, it is best to do so
under the guidance of a medical professional who
has been properly trained in herbal medicine.
thorization from the FDA before the supple- w
ent’s release, and data from US sources
egarding the safety and efficacy of herbal
upplements is limited.7,91 The use and dos-
ge of herbal supplements come largely
rom European guidelines,92 which vary
onsiderably from one country to the next
nd often rely on the historical use of the
roduct. Substances are often accepted un-
er the doctrine of reasonable certainty be-
ause they have a long history of use. This
hilosophy is similar to the World Health
rganization’s Guidelines for the Assess-
ent of Herbal Medicines, which state that
substance’s historical use is a valid way to
ocument safety and efficacy in the absence
f scientific evidence to the contrary.92 The
ost often cited European guidelines are

hose of the German Commission E. Begin-
ing in 1978, the German Commission E has
eviewed clinical literature (including clini-
al trials and case studies) on more than
,400 herbal drugs. The commission has
roduced more than 300 monographs on
ommon herbal remedies. However, these
onographs must be used with caution

iven their reliance on historical biblio-
raphic information that may or may not
nclude data gathered from clinical tri-
ls.93-95

oncerns for patients using herbal supple-
ents range from unknown drug interac-

ions that may occur between prescribed
nd/or over-the-counter drugs, toxicity due
o unknown ingredients contained within
he herbal preparation itself, to possible
ife-threatening negative sequela that may
ccur during hospitalization and/or surgery
ranging from a mild allergic reaction to
erve bleeding and/or fatal cardiac dys-
hythmias). Therefore, perianesthesia nurses
ust not only be aware of a variety of
ossible adverse reactions from known
rugs that have been administered, but also
rom unknown/unsuspected sources as

ell.

http://vm.cfsan.fda.gov/dms/ds-savvy.html
http://vm.cfsan.fda.gov/dms/ds-savvy.html
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