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Objectives

After attending this PBLD an attendee will be:

1. Aware of thetrends of utilization of Natural health products.

2. Aware of the most commonly used natural health productsin 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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Y ou are the on call anesthesiologist and are asked to provide anesthesiafor Taylor who isal0
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. Y our
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, hisvital signsare HR 128, BP 78/34, RA oxygen saturation of 97% after a
fluid bolusiv in the emergency room. His hematocrit is 19. His mother reports that shortly after
leaving the hospital he started coughing and spit out alarge 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 asthmatriggered by exercise, cold and
stress, which usually does not require any medication.

Taylor istaken to the OR, alarge amount of generalized oozing isidentified by the surgeon.
Eventually hemostasisis 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 isit 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?

M odel Discussion

Use of Complementary and Alternative Medicine (CAM) has been on the rise since 1990,
according to several surveysin United States. Use of herbal supplementsin 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 hismedical 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
evidencein literature is from older adults with possible other predisposing factors, young healthy
adults have a so 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 thisfact.

Gingko biloba extract (GBE) is commonly used for treatment of awide range of disorders
including dementia, peripheral vascular disease, vertigo/tinnitus, Alzheimer disease, improving
mental aertness, erectile dysfunction, asthmaand 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
thisincreased risk of bleeding is through interactions with platelet activating factor and collagen,
leading to decreased platel et aggregation (perhaps by increasing concentrations of endothelium-
derived thrombolytics, like nitric oxide and prostacyclines).

Commonly used herbal preparationsin 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. Concernsin 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) isthat 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 Resour ces for mor e infor mation:
www.asahg.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%

© 2005 Blackwell Publishing Ltd, Pediatric Anesthesia, 15, 455-460
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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

% of pediatric patients

Substance surveyed who reported use
category within 2 weeks of surgery
Vitamins (including multivitamins) 35.9
Nutritional supplements 9.5
Herbal supplements 29
Homeopathic remedies 1.0

Table 2

457

Nutritional supplements (other than Pediasure)

Supplement

Number of patients

Digestive enzymes
Acidophilus
Antioxidants
Candi-bactin

Cell salts
Colostrum
Digestive enzymes
Indole-3-carbimol
Liquid minerals
Melatonin
Probiotics

Ultra flora
Weider’s muscle builder

N
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Table 3

Herbal and homeopathic medications used

Medication Number of patients
Echinacea 1
Arnica

Chamomile tea
Teething tablet
Astragulus

Calcarea carbonica
Chinese raw herbs
Cold preparation
Cranberry tablet
‘Dietary herbal supplement’
Flaxseed oil
Phytobear with garlic
Garlic eardrops
Garlic

Goldenseal

Herbal tea

Kava

Rosehips

Slippery elm

Teatree oil

Valerian
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Table 4

Use of herbal and homeopathic substances by location

Number using

Total herbal or
Location patients 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)

© 2005 Blackwell Publishing Ltd, Pediatric Anesthesia, 15, 455-460
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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 ¥ 0.007) or Mid-
west (Chicago) (P ¥4 0.016) population alone. There
was no statistically significant difference when the
Chicago population was compared with the East
Coast population (P % 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 ¥ 264); (ii) inguinal or umbilical hernia
repairs, hydrocelectomy, orchidopexy, circumcision,
and hypospadias repair (n % 83); and (iii) nevus
excision or pulse dye laser treatment (1 % 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).

© 2005 Blackwell Publishing Ltd, Pediatric Anesthesia, 15, 455-460
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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

© 2005 Blackwell Publishing Ltd, Pediatric Anesthesia, 15, 455-460

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



460 L.L. EVERETT ET AL.

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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