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Top Nine Herbal Hazards in Anesthesia
Abstract

Herbs are products made from plants used to treat disease or improve quality of life.
Herbal supplements have been used for centuries, but their use is increasing. Herbal products
have intrinsic pharmacological activity and side effects that when combined with medications
can have severe adverse effects. It is estimated that as much as 20% of the population in the
United States consumes herbal supplements, and 70% of those taking herbal supplements fail to
tell their physicians (Ruiz & Maldonado, 2014). With the increasing use of herbal supplements
and patients’ failure to mention them to providers, there is a definite need to ask patients pre-
operatively for their use of supplements to prevent potential adverse events. Due to the lack of
research, the American Society of Anesthesiologists has determined that there is insufficient data
to provide exact dosage recommendations for individual herbs; therefore, we have reviewed the
literature to examine the safety, pharmacodynamics, and pharmacokinetics of the top nine herbs

most frequently used among patients.
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Top Nine Herbal Hazards in Anesthesia

Problem

The current state of the science relating to clinical anesthesia practice and herbal
interactions is in its infancy. Articles supporting herbal benefits in the body are substantial,
however the amount of data of herbal interactions with anesthetics is sparse. More research is
needed as well as more education, for both patients and anesthesia providers on herbal
interaction with anesthetic medications. Current literature suggests that herbals may be helpful in
treating a plethora of aliments, possibly more effectively and less costly than many
pharmaceuticals, and patients may be seeking out these remedies without informing their
physicians (Frost, 2006). While antidotal evidence is culturally strong, the Food and Drug
Administration approval requires statistical data that is unavailable.

The frequency of herbal use is increasing but the education surrounding herbal and
interactions with anesthesia is lacking. Often patients do not discuss herbal use with their
anesthesia provider on the day of surgery. An assessment of herbal use in the pre-operative
interview would easily address this problem and provide a simple starting point in bridging the
gap of knowledge, for both patient and provider.

A working knowledge of herbals and their interaction with anesthetics and drugs used in
surgery would be expected to immensely increase patient safety. Herbal interactions with
anesthetics are not well known among providers (Ang-Lee, Moss, & Yuan, 2010). Education
regarding herbals in anesthesia is lacking, and a learning module would be useful in educating

anesthesia providers.
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The focus of this project is to develop an education module, in the form of an online
Power Point presentation; a tool that would educate anesthesia providers about the most
frequently used herbal preparations. There will not be a patient education factor in this project.
While there are many types of herbal remedies available, the emphasis of this project will be on
what anesthesia experts recognize as the top nine herbals associated with the most dangerous
interactions. They include: Echinacea, Ephedra, Garlic, Ginkgo, Ginseng, Kava, Saw palmetto,
St. John’s Wort, and Valerian (Ang-Lee et al., 2010).

The implications collected from the current body of literature on herbal interactions with
anesthesia will be used in the project design, however this topic is vast and the intent is not to

provide a comprehensive but rather succinct sample of the most current literature.

Review of Literature

Herbal medicines are becoming more popular today than ever before. Each year it is
estimated that over half of Americans take some type of supplements, regardless if they have
been proven or not to work (Ruiz & Maldonado, 2014). Some investigators found that one out
of every six patients takes an herbal supplement along with their prescribed mediations, which
can have devastating consequences. As stated in the abstract, 70% of patients do not tell their
physicians about supplements they are taking, making it difficult to anticipate or prevent life
threatening drug interactions (Ruiz & Maldonado, 2014). This is also the finding in a study
conducted by Rowe and Baker (2009) where it was found that 40-70% of patients did not report
herbal use to their doctors. There is clearly a need for anesthesia providers to become familiar

with herbals and their interactions to protect their patients from potential deadly effects.
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The American Society of Anesthesiologists has implemented certain recommendations
to ask patients about herbal use in preoperative interviews in order to detect any possible
interactions. Recommendations suggest asking the patient to physically bring their medications
they taking, and also to ask patients to stop taking these supplements two weeks prior surgery.
Herbal supplements may be dispensed in pill form while others may be ingested in certain foods.
Regardless of their exact intake the anesthesia provider should be aware of their mechanism of
action and anesthetic implications.

Echinacea has been promoted to prevent and treat bacterial, viral, and fungal infections
(Ruiz & Maldonado, 2014). It is believed to improve the immune system by modulating cytokine
signaling. Echinacea has immunostimulatory effects and may offset the immunosuppressant
properties of corticosteroids and cyclosporine; therefore, it is contraindicated in patients with
systemic and autoimmune disorders. Since this herb is also known to cause inhibition of hepatic
microsomal enzymes, caution should be used when administering phenytoin, rifampin, and
barbiturates as toxicity can quickly develop.

Ephedra is used to treat the common cold, bronchitis, fever, asthma, and low blood
pressure. Because it increases metabolic rate, many over the counter weight reduction
preparations contain Ephedra (Frost, 2006). Ephedra is a sympathomimetic, causing direct
stimulation of alpha and beta-adrenergic receptors and also indirectly increases the release of
norepinephrine from presynaptic neurons (Wong & Townley, 2011). Long-term use of Ephedra
can deplete endogenous catecholamines leading to intra-operative cardiovascular instability and
tachyphylaxis to other sympathomimetic drugs. For treatment of hypotension, direct-acting
sympathomimetics must be used (Wong & Townley, 2011). Ephedra has been known to interact

with volatile anesthetics agents as well as cardiac glycosides causing cardiac dysrhythmias.
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Garlic has been used for centuries for its medicinal properties. It has been marketed for
its antiplatelet, antioxidant, and antihypertensive effects. Some literature suggests that it may
lower cholesterol as well, but this statement’s validity has been recently challenged. Garlic
contains an active component named ajoene that inhibits collagen induced platelet aggregation.
Due to its antiplatelet properties, patients taking garlic should be monitored for increased
bleeding time and interactions with other anticoagulants including non-steroidal anti-
inflammatory drugs (NSAIDs). Theoretically there is an increased risk of perioperative bleeding
in patients who take garlic, and the anesthesia provider should be aware of such risk.

Ginkgo biloba has many promising effects on health, particularly in regards of the
nervous system and cognitive disorders. Some practitioners find it as a helpful adjunct in
Alzheimer treatments (Park et al., 2012). It also has anti-platelet activity and can exacerbate
blood loss in a surgical setting. Most data is anecdotal regarding the risk of bleeding, however
the potential is very real. Many older patients undergoing surgery are on some form of anti-
platelet therapy, including baby aspirin. This can have detrimental effects when coupled with
Ginkgo biloba. Blood loss in the operating room is often a manageable known complication of
surgery, however if an unknown interaction precipitates, more blood loss could lead to severe
complications. Ginkgo biloba has the potential to reduce the effectiveness of nicardipine, a
calcium channel blocker frequently used in cardiac surgery, by inhibiting the cytochrome P450
system responsible for nicardipine metabolism (Tachjian, 2010).

Diabetics are a vulnerable population at risk for interactions with Ginkgo biloba. This
herbal supplement may be utilized in this population to treat peripheral neuropathies that are

associated with diabetes, but can lead to very low blood sugar levels when coupled with anti-
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diabetic oral medications. There is a synergistic effect with these medications leading to
increased hypoglycemia (Tachjian, 2010).

Wong and Townley (2011) studied Ginseng and its anesthetic management of patients
taking ginseng. Ginseng is used for mood enhancement, immunomodulation, and as an
aphrodisiac. It is also known to have antioxidant and hypoglycemic activity as well. Adverse
effects of ginseng include hypertension, insomnia, headache, vomiting, and epistaxis (Frost,
2006). Hypertension is a serious side effect of prolonged Ginseng use and the anesthetist should
monitor the patient for signs and symptoms of undiagnosed hypertension such as end-organ
damage, volume depletion, and autonomic instability. Perioperative hemodynamics should be
vigilantly monitored as anesthetic drugs cause profound vasodilation and many patients are often
volume depleted leading to profound hypotension. Ginseng’s use should be avoided in patients
taking warfarin, aspirin, and NSAID as it increases the risk for bleeding perioperatively. Blood
glucose should be monitored intra-operatively for hypoglycemic episodes, especially in the
patients who are high risk which include neurosurgical patients receiving steroids and patients
with diabetic end stage renal disease.

Kava is popularly used for its anxiolytic and sedative properties. It is known to potentiate
gamma-aminobutyric acid (GABA) neurotransmission and have an agonistic effect on these
receptors, which are the active site of many clinically important agents such as benzodiazepines,
barbiturates, and possibly volatile anesthetics (Felgentreff et al., 2012). Other qualities that have
been attributed to Kava are analgesic, anesthetic, anti-convulsive, and local anesthetic properties
(Frost, 2006). Kava can cause serious side effects including hepatotoxicity, dermatological
changes such as ichthyosiform dermapathy, and hallucinations. Since its mechanism of action is

known to potentiate GABA transmission, the anesthesia provider should be aware of the additive
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effects of barbiturates and benzodiazepines. Kava, which has a half-life of nine hours, should be
discontinued at least or for more than 24 hours before surgery in order to avoid interactions with
anesthesia (Ang-Lee et al., 2010).

Saw palmetto is of particular interest to the aging male population as it is used as
treatment for benign prostatic hypertrophy (BPH) and has also historically been used by Native
Americans to treat urinary symptoms (Rudra et al., 2008). Steroids and free fatty acids are
thought to be the active components of this herb, which in high doses can lead to pancreatitis and
cholestatic hepatitis (Batra & Rajeev, 2007). It has been shown to inhibit alpha-1 adrenergic
receptor to help alleviate the symptoms of BPH (Tachjian et al., 2010). This can be a danger for
surgical operations because saw palmetto also inhibits cyclooxygenase, which can help with
inflammation but can hinder blood clot formation. Side effects may include headaches and
gastrointestinal symptoms (Rudra et al., 2009). Although limited research cannot support acute
discontinuation of Saw palmetto prior to surgery, caution should still used because of the
potential for pharmacokinetic alterations (Rudra et al., 2009).

St. John’s Wort is a commonly used herbal supplement in Western medicine used to treat
depression and anxiety. Tachjian et al. (2010) declares it one of the top ten herbs used in the
USA today. Its mechanism of action is thought to involve inhibition of serotonin,
norepinephrine, and dopamine re-uptake. Because of this, there is a potential to cause serotonin
syndrome by concurrently taking St. John’s Wort with other drugs that also increase plasma
serotonin concentration. These drugs include serotonin reuptake inhibitors, monoamine oxidase
inhibitors, and B-sympathomimetic amines (Frost, 2006). Increased plasma serotonin, which can

be potentially life threating, is characterized by muscle rigidity, hypertonicity, myoclonus,
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autonomic dysfunction, hypertension, and even death. Astute practitioners would be wise to
recognize the potential for this severe interaction.

Wong and Townley (2011) noted that St John’s Wort is also a potent inducer of the
cytochrome P450 3A4 isoform. This isoform is responsible for the metabolism of greater than
fifty percent of prescription medication (Wong & Townley, 2011). Drugs dependent on this
enzyme for metabolism, such as alfentanil, fentanyl, midazolam, and lidocaine all will
demonstrate decreased plasma concentrations. It also affects the CYP 2C9 isoform and this may
reduce the effects of NSAIDs and warfarin when St John’s Wort is taken with these medications.
In addition to its sedative properties, St. John’s Wort may delay emergence by potentiating the
effects of anesthetic agents (Wong & Townley, 2011).

Valerian has been commercialized for its sedative and anxiolytic properties. Itis
frequently used for the treatment of insomnia and many over the counter sleep aids contain some
form of Valerian (Ang-Lee et al., 2010). The primary mechanism of action in which Valerian
produces sedation and hypnosis is by inhibiting the breakdown and reuptake of the GABA
neurotransmitter (Wong & Townley, 2011). Side effects include: tremors, headaches, hepatic
dysfunction, and cardiac disturbances. Since patients can become physically dependent on
Valerian, the anesthesia provider should be vigilant for signs and symptoms of withdrawal due to
the abrupt discontinuation of this herb. Tapering the dose over several days would be a prudent
strategy of discontinuing the usage of valerian. Concomitant use with sedatives and anxiolytics
has been strongly discouraged in recent reviews (Rowe & Baker, 2009).

In conclusion, it is evident from the current literature that there is potential for harm to
patients undergoing anesthesia while simultaneously taking herbals. It is the anesthesia

provider’s duty to protect the patient from adverse interactions. As herbal medicine consumption
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continues to increase, anesthesia providers should become accustomed with their usage and

possible intraoperative complications. Familiarity with their mechanism of action and the

current literature recommendations, demonstrates an ideal anesthetic evidence based practice.
Project Description

This capstone project intention was to educate anesthesia providers about possible herbal
interactions with anesthesia, specifically the nine most common hazardous preparations. After
extensive research a learning module was designed to facilitate a learning environment that was
both informative and easy to use. The education module in the form of a Power Point
presentation (Appendix A) was assembled to reflect current data regarding the interactions of the
herbs with anesthesia. A brief history of herbs was also included. Audio voice over was a
component of this module to help guide the participant through the presentation. Our literature
review was embedded in the content of the presentation, and significant statistics were cited
within the module when appropriate.

The module consisted of 72 slides, each with audio guides and a thoughtful flow
sequence of the material. It was designed to take the participant around one hour to complete the
module. It is a click-through fashion presentation, so the participant does not feel rushed through
the material and could take as much time on any one slide as they needed. The back feature was
enabled. A short 20-question quiz was designed with the intent to validate the participant’s
comprehension and knowledge recall after viewing the presentation (Appendix B). All answers
to the questions could be found within the module.

The goal was to submit this Power Point to the American Association of Nurse

Anesthetists (AANA) learn site, which was accomplished in December 2014. While this module
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was well received, the AANA did not accept it into publication to the learn site at this time. This

was not criterion for completion of this capstone project. The intended goal was achieved.
Evaluation Plan

The measurable outcomes for this project have been met and include:

The power point presentation was submitted to the AANA learn website for publication.
Communication was maintained with the AANA spokesperson, Bruce Schoneboom CRNA,
PhD, (see Appendix C) from the continuing education department of AANA to ensure adherence
to the guidelines for publication on their learn website. All communication was conducted
through emails to ensure clear understanding and to provide a record of receipt. All guidelines
were met, and submission was received in December 2014.

The AANA participants of the learning module were provided a 20-question quiz at the
end of the module. Since this module is being submitted for the continuing education needs of
the AANA community, it is necessary for module users to receive appropriate credit for their
efforts to contribute towards the renewal of their licensure.

The submission of our module and questions were completed, however acceptance as a
learn site AANA module was not granted. Non-acceptance was not based on the authors’ status
as students. Successful completion of the capstone project was to be determined by the
submission of the project to the AANA. This was completed on December 18, 2014.

Results and Conclusions

The consensus remains clear when herbals as related to anesthesia care are discussed;
more exposure is needed for the anesthesia provider. Herbal Medicine in Anesthesia (Appendix

A), the Power Point that was developed throughout this capstone project is now a tool to help
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educate anesthesia providers about herbal usage among patients, at least the top nine that are
most frequently used. The unintended interactions among herbals and anesthetic medications
will continue to occur if the knowledge gap continues. Our attempt at closing this was a
productive start.

Implications derived from current articles highlight the frequency of herbal use is
increasing but again the education surrounding them is lacking. Patients frequently seek answers
from physicians and care providers, however the evidence suggests that patients are not
discussing herbal use with their physicians. This is a problem that can be easily resolved, and it
starts with the provider asking patients about their herbal consumption prior to surgery. Including
questions regarding herbs in the pre-op questionnaire would provide a simple starting point in
bridging the gap of knowledge, for both the patient and provider.

Patients undergoing anesthesia are especially vulnerable to the interaction of herbals,
some which may be deadly. A working knowledge of herbals and their interaction with
anesthetics and drugs used in surgery would increase patient safety immensely. Our learning
module Herbal Medicine in Anesthesia is our best attempt at mitigating this current practice
problem. A better outcome for patients is always the goal of providers, and this capstone project

has allowed us to contribute to the solution.
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Appendix B

Top Nine Herbal Hazards in Anesthesia
Sara Geyer BSN, SRNA & Edgar Osorio BSN, SRNA
Quiz questions (correct answers highlighted):

1. Which drugs are considered inducers of the CYP metabolism system? (pick 2)
a. St. John’s Wort
b. Ephedra
c. Valerian
d. Ginkgo biloba

2. Hypoglycemia is a potential side effect in diabetic patients when these herbals are used. (Pick
2)

a. Ginkgo biloba

b. Garlic

c. Ginseng

d. Ginger

3. These drugs have anti-platelet activity (pick 3)
a. Ginkgo biloba
b. Saw Palmetto
c. Echinacea
d. Garlic
e. Ginseng

4. T/F: Ginkgo Biloba can reduce the effectiveness of Nicardipine. True

5. Which herbal can be used for the treatment of Alzheimer’s?
a. Valerian
b. St. John’s Wort
c. Ginkgo biloba
d. Kava

6. Which herbal mimics the effects of Ephedrine?
a. Garlic
b. Ephedra
c. Feverfew
d. Saw Palmetto

7. This herb has immunostimulatory effects, and is contraindicated in pt with autoimmune
disorders.
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a. Garlic

b. Ephedra
c. Echinacea
d. Ginseng

8. Caution should be taken with this herb in cardiac patients taking cardiac glycosides.
a. Ephedra
b. Saw Palmetto
c. Valerian
d. Kava

9. These herbs mimic gamma-aminobutyric acid (GABA) effects and may slow emergence.
a. Kava
b. Ginseng
c. Ginkgo biloba
d. Valerian

10. A male patient with benign prostatic hypertrophy would most likely be on which herb
discussed in this presentation?

a. Ginkgo biloba

b. Saw Palmetto

c. Garlic

d. Ginseng

11. This herb increases plasma serotonin concentration. Anesthesia practitioners should watch
for serotonin syndrome in patients taking this herb.

a. St. John’s Wort

b. Echinacea

c. Ephedra

d. Ginger

12. This herb is a potent inducer of cytochrome isoform P450 3A4, this isoform is responsible
for the metabolism of greater than fifty percent of prescription medication.

a. Valerian

b. St. John’s Wort

c. Ginkgo biloba

d. Rosemary

13. Many over the counter sleep aids contain some form of this herb.
a. Kava
b. Valerian
c. Chamomile
d. Rose
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14.
MOA Drug

Sympathomimetic. Direct alpha and beta
stimulation and indirect increase of
norepinephrine from presynaptic neurons

GABA agonist Kava

15. Patients that consume these herbs can exhibit a delay in emergence from anesthesia because
of the sedative properties. (pick 3)

a. St John’s Wort

b. Valerian

c. Garlic

d. Echinacea

e. Kava

16. Increased bleeding risk should be anticipated for patients taking these herbs, and caution
should be taken with NSAID usage perioperatively. (pick 3)

a. Ginkgo biloba

b. Saw Palmetto

c. Echinacea

d. Garlic

e. Ginseng

17. Current literature states that up to % of patients do not report herbal usage to their
health care provider.

a. 10

b. 20

c. 70

d. 100

18. Side Effects of this herb include: tremors, headaches, hepatic dysfunction and cardiac
disturbances.

a. Valerian

b. Thyme

c. Garlic

d. Ginger
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19. Long term usage of this herb may deplete endogenous catecholamines leading to intra-
operative cardiovascular instability and tachyphylaxis to other sympathomimetic drugs.

a. St. John’s Wort

b. Echinacea

c. Ephedra

d. Ginger

20. American Society Anesthesiologist (ASA) recommends: (pick 2)

a. Stopping herbal supplements two weeks prior to surgery

b. Any patient who takes herbs should not have surgery

c. Asking patient to bring the supplements to the preoperative evaluation
d. Take the herbal supplements the day of surgery

20
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Appendix C

Bruce Schoneboom <bschoneboom(@aana.com>
Thu 12/18/2014 9:14 PM

Inbox

To:

Edgar Osorio <edgarosoriol6@gmail.com>;

Cc:

Geyer, Sara;

Bruce Schoneboom <bschoneboom(@aana.com>;
You forwarded this message on 12/18/2014 9:41 PM.
Edgar and Sara,

Thank you for your submission of your Capstone Project “Herbal Medicine in Anesthesia” to the AANA.
This email can be used to validate that your project has been submitted. However, AANA has already
developed extensive resources on this topic for CRNAs and patients. We have conducted an internal
review and although, as you state, there is a knowledge gap about these products with anesthesia
providers you presentation does not meet the standards for posting as a continuing education course on
AANALearn. | applaud your efforts and want to congratulate you on a successful completion of your
Capstone project.

Here are a few resources developed by AANA for patients regarding herbal supplements:
http://www.aana.com/forpatients/Pages/Herbal-Products-and-Your-Anesthesia.aspx
http://www.aana.com/forpatients/Documents/herbal english.pdf
http://www.aana.com/newsandjournal/Documents/herbal0202 p47-51.pdf

Bruce

Bruce A. Schoneboom, CRNA, PhD, FAAN

Senior Director

Education and Professional Development

American Association of Nurse Anesthetists | “Safe and Effective Anesthesia Care”

222 S. Prospect Ave. | Park Ridge, IL 60068-4001 | Office: 847-939-3535 | Fax: 847-692-6034 | Cell: 202-
302-1425

bschoneboom@aana.com| www.aana.com |



http://www.aana.com/forpatients/Pages/Herbal-Products-and-Your-Anesthesia.aspx
http://www.aana.com/forpatients/Documents/herbal_english.pdf
http://www.aana.com/newsandjournal/Documents/herbal0202_p47-51.pdf
mailto:bschoneboom@aana.com%7C
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Appendix D

Top 9 Herbal Hazards in Anesthesia
Sara Geyer BS, BSN, SRNA & Edgar Osorio BSN, SRNA
Project Mentor: Jerry Merrell, MD, USAP
Committee Chair: Manuel Tolosa, DNAP, CRNA
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