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ABSTRACT AND COMMENTARY

Which Came First, the Bacteria or the Egg? 
Gut Microbiota, Diet, and CVD
By Donald J. Brown, ND
Managing Director, Natural Product Research Consultants, Seattle, Washington

Dr. Brown reports he is a retained consultant for Schwabe North America and Linnea SA.

SYNOpSiS: Mouse studies have found that dietary choline is associated with increasing levels of plasma trimethylamine-
N-oxide (TMAO) and increasing risk of atherosclerosis — a process that is likely mediated by gut microbiota. Two 
human clinical trials support these findings. The first demonstrates that phosphatidylcholine (pC) increases plasma 
levels of TMAO. Following broad-spectrum antibiotic use (and subsequent reduction in gut flora), production of 
TMAO was reduced after a pC challenge. A large population study demonstrates the connection between TMAO and 
cardiovascular disease. 

SOuRCE: Tang WHW, et al. intestinal microbial metabolism of phosphatidylcholine and cardiovascular risk. N Engl J Med 
2013;368:1575-1584.

Two prospective clinical studies, which were 
funded by the National Institutes of Health, 
were completed at the Lerner Research 

Institute of the Cleveland Clinic. In the first study, 
40 healthy adults who had not taken antibiotics 
or probiotics in the past month underwent a 
phosphatidylcholine (PC) challenge during visit 
1. For each participant, baseline blood and spot 
urine samples were obtained after an overnight 
fast (≥ 12 hours). At baseline, participants were 
given two large hard-boiled eggs including the yolk 
(approximately 500 mg of choline each) to be eaten 
within a 10-minute period together with 250 mg 
of deuterium-labeled PC (d9-PC), as a tracer. Serial 

venous blood sampling was performed at 1, 2, 3, 4, 
6, and 8 hours after baseline, along with a 24-hour 
urine collection. These samples were used to measure 
trimethylamine-N-oxide (TMAO) and d9-TMAO, 
and choline and betaine levels were also measured 
in the plasma samples. Time-dependent increases 
in levels of both TMAO and d9-TMAO, as well 
other choline metabolites, were detected after the PC 
challenge. Urine samples also showed the presence of 
both TMAO and d9-TMAO, and there was a strong 
correlation between plasma levels of TMAO and 
absolute urine TMAO level (Spearman’s r = 0.58, P 
< 0.001). 
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Six participants then received 
metronidazole (500 mg twice daily) 
plus ciprofloxacin (500 mg/day) for 1 
week. After receipt of the antibiotics, a 
repeat PC challenge was performed at 
visit 2. A third and final PC challenge 
was performed 1 month or more after 
the withdrawal of antibiotics (and 
subsequent “reacquisition of gut flora”), 
at visit 3. The same plasma and urine 
measurements were repeated at each 
visit. Antibiotic use resulted in a near 
complete suppression of detectable 
TMAO and d9-TMAO in both plasma 
and urine at visit 2. In contrast, the time 
courses of changes in free choline and 
betaine were not altered by antibiotic 
use. Following the PC challenge at visit 
3, there was a notable time-dependent 
increase in plasma and urine TMAO and 
d9-TMAO. (See Table.)

Finally, a second study (clinical 
outcomes) enrolled 4007 adults who 
were undergoing elective coronary 
angiography. During a 3-year follow-up, 
the relationship between fasting plasma 
levels of TMAO and incidence of major 
adverse cardiovascular events (death, 
myocardial infarction [MI], or stroke) 
was studied. Increased levels of TMAO 
were associated with an increased risk 
of major adverse cardiovascular events 
(hazard ratio for highest vs lowest 
TMAO quartile, 2.54; 95% confidence 
interval, 1.96-3.28; P < 0.001). An 
elevated TMAO level predicted 
an increased risk of major adverse 
cardiovascular events after adjustment 
for traditional risk factors (P < 0.001), as 
well as in lower-risk groups.

COMMENTARY
Led by Stanley Hazen, PhD, a research 
group at the Cleveland Clinic Lerner 
center has been generating quite a 
bit of press with its reports that first 
L-carnitine1 and now choline may be 
converted in humans to TMAO and 
therefore increase risk of atherosclerosis 
and major adverse cardiovascular events. 
The curve ball in their findings is the fact 
that the production of TMAO from red 
meat (L-carnitine) or eggs (choline) is 
largely due to gut microflora. 

While we’ve known about TMAO and 
its precursor trimethylamine (TMA) for 

decades, the Cleveland Clinic group is the 
first to definitively demonstrate the gut 
microbiota connection. Dietary choline 
and L-carnitine, two TMA-containing 
compounds, are metabolized by the 
gut microbiota into TMA. When TMA 
reaches the liver, oxidizing flavin mono-
oxygenase enzymes convert it to TMAO.2 
TMAO is proatherogenic, with one 
possible mechanism — the suppression 
of reverse cholesterol transport. A study 
with mice was the first to demonstrate 
that oral intake of PC led to an increase 
in TMAO.3 In animals prone to 
atherosclerosis, increased TMAO also 
increased risk of atherosclerosis. Similar 
to the reviewed human study, use of 
broad-spectrum antibiotics resulted 
in reduced TMAO in the plasma and 
decreased risk of atherosclerosis. 

The group from the Cleveland Clinic also 
found similar results with L-carnitine in 
both mice and humans.1 Chronic dietary 
L-carnitine supplementation in mice 
altered cecal microbial composition, 
enhanced synthesis of TMA and 
TMAO, and increased atherosclerosis. 
This did not occur if gut microflora 
was eliminated using antibiotics. 
A very interesting finding was the 
difference in TMAO production in 
human omnivores or vegans/vegetarians 
following consumption of a sirloin steak 
(approximately 180 mg of L-carnitine) 
and 250 mg of a radiolabeled L-carnitine. 
The increase in plasma TMAO was 
notable in the omnivores (n = 5) but was 
not seen in a vegan (> 5 years) subject. 
In a larger sample size of omnivores (n 
= 51) and vegans/vegetarians (n = 23), it 
was observed that omnivores had higher 
plasma levels of TMAO compared to 
omnivores, and the findings with the 
six participants reported above were 
also repeated following the L-carnitine 
challenge. Plasma L-carnitine levels in 
subjects undergoing cardiac evaluation 
(n = 2595) predicted increased risks for 
both prevalent cardiovascular disease 
and incident major adverse cardiac events 
(MI, stroke, or death), but only among 
those with concurrently high levels of 
TMAO.

So, other than bad news for those of you 
on the Paleo diet or regularly consuming 
steak and eggs for breakfast, what’s 
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the takeaway here? The practical lesson is that the 
maintenance of a high-fat diet (particularly from 
animal sources) increases the risk of cardiovascular 
disease (due partly to dysbiosis?) and that a vegan/
vegetarian diet is lower in choline4 and L-carnitine 
and higher in fiber and prebiotics that are likely 
to contribute to a healthier microbiota and all the 
associated digestive, immune, and cardiovascular 
benefits. It will be interesting to see what the 
ramifications of these findings are for high-dose 
L-carnitine therapy as well as energy drinks that 
are high in L-carnitine. The same holds true for 
phosphatidlycholine and choline-containing 
supplements (such as some multivitamins for both 
adults and children). While the press is quoting 
Dr. Hazen about the potential hazards of these 
supplements, I would like to see more specific tests 
to determine if the amount in supplements is in fact 
contributing to higher TMAO levels — particularly 
multivitamins that contain such a low amount of 
choline.

Reductionist and commercial thinking are probably 
racing ahead to routine plasma TMAO testing. Low-
dose antibiotics are already used to reduce TMA 
production in persons with trimethyluria. Will we 
see targeted, non-systemic antibiotic therapy if the 
microbiota that are responsible for generating TMA 
from choline and L-carnitine are discovered? Lower 
your TMAO but create dysbiosis anyway? 

Finally, is there a probiotic strategy on the horizon? 
In a germ-free mouse model carrying a “humanized” 
microbiome colonized with human infant flora, 
exposure to Lactobacillus paracasei decreased TMA 
and TMAO while L. rhamnosus increased TMA 
and TMAO.5 Developing a probiotic or probiotic 
combination that could reduce TMAO production 
in the occasional meat and egg eater might be of 
interest. 

However, all roads lead back to diet. In an interview 
with the New York Times, Dr. Hazen probably sums 
it up best when he confesses to previously eating 
red meat several times a week, about 12 ounces at a 
time.6 Now he eats it once every 2 weeks and has no 
more than 4-6 ounces at a time.   n
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Summary points
• Human research has provided a link 

between intake of choline (as well as 
L-carnitine) and increased levels of plasma 
TMAO. The link appears to be due to gut 
microbiota metabolizing TMA, which is 
later converted in the liver to TMAO. 

• Plasma TMAO levels are directly corre-
lated with major adverse cardiac events. 

• Altering gut flora through the use of antibi-
otics (in both animals and humans) and a 
vegan/vegetarian diet appears to decrease 
levels of TMAO.

Table 1. Summary of Tang et al Treatments

 Visit 1 interim period Visit 2 Visit 3

Time Baseline One week immediately after  One month after antibiotics 
   antibiotics

Number of  40 6 6 (the same people who 6 (the same people who 
people   received the antibiotics) received the antibiotics)

intervention pC challenge  Metronidazole 500 mg pC challenge (two pC challenge (two large 
 (two large hard- twice daily plus large hard-boiled eggs) hard-boiled eggs) 
 boiled eggs) ciprofloxacin 500 mg  
  daily, each for 1 week

Tests Blood and urine  N/A Blood and urine Blood and urine (TMAO, 
 (TMAO, d9-TMAO,   (TMAO, d9-TMAO, d9-TMAO, choline 
 choline metabolites,   choline metabolites, metabolites, betaine) 
 betaine)  betaine) 
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Medical Marijuana: Navigating the 
Controversy 
By Luke Fortney MD, and Jason Kindschi, DC
Dr. Fortney is an Integrative Family Medicine Physician, Meriter Medical Group, Madison, Wisconsin. Dr. Kindschi is on 
the Life Sciences – Anatomy & Physiology Faculty at Milwaukee Area Technical College.

Dr. Fortney and Dr. Kindschi report no financial relationships relevant to this field of study.

BACkGROuND: THE HiSTORiCAL-pOLiTiCAL-
SOCiAL MiLiEu 

Cannabis sativa and indica are fragrant 
flowering plants native to South Central 
Asia. Their psychoactive properties have 

been known and used in some form or another for 
thousands of years in cultures as diverse as ancient 
Romania and China. The herb was called ganjika in 
Sanskrit, and then centuries later marijuana, which 
is derived from the Mexican word maraguanquo 
meaning “intoxicating plant.” It has been used for 
a variety of purposes by various societies across 
different times, including spiritual rituals as well as 
for medicinal purposes and recreation.1 A variety 
of Cannabis ruderalis called hemp (from the Old 
English word hænep) contains negligible levels of the 
psychoactive constituents of cannabis. For centuries 
it has been cultivated and harvested to produce a 
range of daily products such as food, fabrics, paper, 
and a building material. Ironically, initial drafts 
of the American Declaration of Independence are 
purported to have been written on hemp-fiber 
paper.2

Today cannabis is a prolific species cultivated 
worldwide. In the United States, cannabis was 
commonly used and a part of the U.S. Pharmacopeia 
and Dispensary until it was removed in 1942. It 
had been criminalized earlier in 1937 against the 
advice of the American Medical Association and 
the pharmaceutical industry.3 Interestingly, the 
U.S. government instituted the ban in the absence 
of scientific evidence to support this designation 
and its subsequent policies. It is contended that 
anti-marijuana laws and the government’s “reefer 
madness campaign” from that era were intended to 
placate racially charged puritans in southwestern 
states who associated its use with “degenerate 
Mexicans and migrant workers” along with “crime 
and deviant behavior.”4,5

It is currently illegal to grow or possess cannabis 
under the federal Controlled Substances Act (CSA) 
of 1970 (P.L. 91-513; 21 U.S.C. 801 et seq.) and 
it is regulated with zero-tolerance by the Drug 
Enforcement Administration (DEA), which classifies 
cannabis as an illegal Schedule 1 drug that has “no 
accepted medical use.” Despite this, the federal 

government produces medical grade cannabis at 
the University of Mississippi for research purposes. 
Nonetheless, there is notable sentiment among 
marijuana researchers that cannabis research 
operates “under a paradigm of prohibition.”6 They 
argue that current federal policy — based almost 
entirely on long-standing ideology vs legitimate 
research findings, along with a perceived reluctance 
by the National Institute on Drug Abuse (NIDA) to 
support research on marijuana’s medical benefits — 
continues to erect hurdles in the way of advancing 
meaningful research and patient care.7

On the social sphere, recreational use of marijuana 
continues to be widespread in the United States, with 
many states having enacted legislation that permits 
medical use of marijuana. In the 2012 election cycle, 
Colorado and Washington voted to decriminalize 
recreational use. In total, 18 states and the District 
of Columbia have passed laws that permit the use 
of cannabis for medical purposes. Without question, 
cannabis has proven to be controversial. It is debated 
among researchers, freedom and civil liberties 
proponents, policymakers and enforcing agencies, 
medial patients, and doctors among others.8,9 
Proponents of medical marijuana have argued that 
“patients have a right to all beneficial treatments and 
to deny them this right violates their basic human 
rights.”10 Likewise, physicians and the general 
public are in broad agreement that marijuana shows 
promise as a valuable therapeutic agent for various 
medical conditions.11

TETRAHYDROCANNABiNOL AND 
CANNABiDiOL: pHYSiOLOGiCAL EFFECTS OF 
CANNABiS
The pharmacodynamic effects of cannabis can vary 
widely among people and plant strains. What’s 
more, there are more than 400 different chemicals 
in a typical marijuana flower/bud, including its most 
well-known constituents δ-9 tetrahydrocannabinol 
(THC) and cannabidiol (CBD).12 THC was 
first isolated as a compound in 1964, and the 
cannabinoid receptors CB1 and CB2 — both 
G-protein coupled receptors — were discovered and 
cloned in the 1990s. This endocannabinoid system 
has far-reaching modulatory effects throughout the 
body and is found in particularly high densities in 
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sentiment is reflected in the fact that marijuana is the 
most abused recreational drug in the United States.17 
What most people don’t realize is that demand in 
the United States drives production, which in turn 
generates considerable cash for various Mexican 
drug cartels and gangs, which resulted in more than 
24,000 deaths from 2006-2010.18  

Marijuana imposes other dangers as well. For 
9-10% of users it becomes addictive and interferes 
with interpersonal and occupational advancement.19 
A 2002 Dutch study found that risk of psychosis, 
although small overall, was impressively higher 
among users compared to non-users (8 of 312 or 
2.2%, and 30 of 3652 or 0.8% of users and non-
users respectively).20 Furthermore, there is growing 
concern that the steady increase in the prevalence 
of frequent use among teenagers — along with 
a decrease in the age of first use — may induce 
persistent alterations in brain structure and function. 
A 2008 review went on to say that there is evidence 
to suggest that the severity of the effects of cannabis 
use on cognitive development is dependent on the 
age when it begins.21 That it has been implicated as 
a likely aggravator of major psychosis, depression, 
and anxiety disorders, particularly in young people, 
is reason for concern.22 A 27-year follow-up study 
of more than 50,000 Swedes found that the more 
cannabis individuals used in adolescence, the more 
likely they were to develop schizophrenia. Although 
small overall, there was a seven-fold increased 
chance of schizophrenia among those who used 
cannabis on more than 50 occasions compared 
to those who had never used it.23 What’s more, 
young people are experimenting with “synthetic 
marijuana,” which is made by dissolving toxic 
fluorinated synthetic cannabinoids in a solvent that 
are then applied to various dried plant material and 
inhaled — commonly known as K2 or spice. These 
dangerous toxic street cannabinoids have been 
linked with several cases of acute kidney injury.24 

Other potential risks of smoking marijuana include 
dependency syndrome, increased motor vehicle 
crashes (MVC), impaired respiratory function, 
and accelerated cardiovascular disease.25 The most 
notable acute adverse effects of marijuana are 
anxiety and panic attacks, as well as increased heart 
rate and changes in blood pressure.15 Second only 
to alcohol, cannabinoids are the most commonly 
detected drug in intoxicated drivers. A meta-analysis 
of nine studies using a pooled analysis, random-
effects model showed a summary odds ratio of 2.66, 
meaning that marijuana intoxication is associated 
with a significantly increased risk of MVC.26

THE MARiJuANA pARADOx
Smoking, both active and passive, is a well-

the central and autonomic nervous systems in areas 
that regulate motor activity, short-term memory, 
cognition, affect, appetite, sedation, pain, immune 
function, and inflammation among others.13 In short, 
it is described by researchers as having a presence in 
the body from head to toe. 

THC is the primary psychoactive compound in 
cannabis. It inhibits the release of GABA and 
glutamate by binding to CB1 receptors found on 
pre-synaptic neurons, which produces feelings 
of euphoria, an altered sense of time, analgesia, 
increased appetite, and impaired memory. Data 
suggest CB1 receptors in the periaqueductal gray of 
the midbrain and dorsal root ganglion may explain 
the analgesic properties of cannabis. Likewise, CB1 
receptors on sympathetic preganglionic adrenergic 
neurons have been shown to cause prolonged 
hypotension and bradycardia. CB2 receptors are 
found primarily on cells of the immune system, but 
also in the gut, brain, and vascular endothelium. 
CBD, on the other hand, is a non-psychoactive 
compound that is a 5-HT1A receptor agonist with 
inhibitory effects on the limbic system. CBD is an 
antagonist to THC, which suggests that therapeutic 
cannabis varieties with a higher CBD:THC ratio 
may prove more effective with less adverse effects 
for some patients. Both chemicals exhibit anti-
inflammatory and neuroprotective effects.13,14

The various pharmacokinetics of cannabis are 
dependent on the particular cannabinoid and its 
active metabolite. For example, the active metabolite 
THC-COOH has different effects than its parent 
molecule THC on the endocannabinoid system. 
Furthermore, the pharmacokinetics of THC also 
vary depending on the route of administration. 
Inhaled THC causes a maximum plasma 
concentration within minutes (although psychotropic 
effects begin in seconds), and ultimately reaches 
maximum levels after 15-30 minutes before tapering 
down over 2-3 hours in most people. Following oral 
ingestion, psychotropic effects begin within 30-90 
minutes while cannabinoids reach their maximum 
level after 2-3 hours. Orally ingested cannabinoids 
also have a longer active duration of 4-12 hours. At 
doses above the psychotropic threshold, ingestion 
of cannabis causes “enhanced well-being and 
relaxation with an intensification of ordinary sensory 
experiences” in most people. The most common side 
effects associated with use are dizziness, somnolence, 
altered mental status, and dry mouth.14 Regular use 
can lead to dependency in a small fraction of people 
as well as a mild withdrawal syndrome.15

RiSkS
Surveys show that a majority of the public views 
marijuana as being benign and non-addicting.16 This 
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established cardiopulmonary risk factor. Marijuana 
smoke, like tobacco, contains thousands of different 
chemicals.27 Clinically, marijuana smoking can 
precipitate angina and acute coronary syndrome.28 
As such, patients with coronary heart disease (CHD), 
diabetes (DM), and peripheral arterial disease 
(PAD) should be warned about the high risk of any 
form of smoking.29 However, given that CB1 and 
CB2 receptors play a role in modulation of various 
cellular elements in vessel walls, a phenomenon 
known as the “marijuana paradox” shows how 
modulation of the endocannabinoid system can have 
seemingly opposing effects. For example, in addition 
to precipitating angina, cannabis may also have a 
role in atherosclerosis prevention.28 

Along these lines, a case-control study reported at 
the annual meeting of the American Association 
of Cancer Research in April 2013 involved 2159 
lung cancer patients and 2985 controls. This study 
showed that daily cannabis smokers were no more 
likely to develop lung cancer than those who didn’t, 
whether or not they also smoked cigarettes.30 
Regarding this paradoxical finding, Michael Alberts, 
MD, chief medical officer of the Moffitt Cancer 
Center explains that conventional wisdom holds that 
cannabis smoking is not as dangerous as cigarette 
smoking, and that for some patients, the benefit 
could outweigh the risks.31  

In terms of metabolic syndrome, the marijuana 
paradox also appears to be at work in that different 
cannabinoids have opposing effects on appetite 
and weight. Marijuana is well known for its 
appetite stimulating effect — popularly called “the 
munchies” — but it was recently discovered that 
obesity is paradoxically much lower among cannabis 
users compared to non-users. A study on the CB1 
receptor-agonist Rimonabant concluded that it did 
in fact help patients lose weight and improve their 
overall metabolic profile.32

MEDiCAL uSES
As more states pass legislation legalizing the use of 
marijuana for both recreation and medical purposes, 
considerable debate regarding its use, efficacy, and 
safety continues. Nonetheless, it is now clear that 
cannabinoids will play a more significant role in 
health care. The debate is not whether cannabinoids 
have value and purpose, but rather in what form, 
when, for what indications, and how they will be 
regulated. One does not need to look very far to see 
how the medical marijuana story is likely to unfold. 
There are historical similarities with the Oriental 
poppy plant, Papaver somniferum, which is the 
original source of opium and other opioid analgesics. 
In both instances, research into these plants and their 
respective compounds has led to the discovery of 

widespread endogenous regulatory systems, along 
with development of subsequent medications. 

Development and use of cannabinoid medications 
is already underway. Whether plant-sourced herbs 
or synthesized analogue medications, cannabinoids 
were initially recognized therapeutically for their 
anticachexic and antiemetic properties.33 Since 
1975, more than 100 controlled clinical trials 
have been conducted on the various medical 
indications of cannabinoids.14 In 1985, the FDA 
approved two synthetic cannabinoid derivatives, 
dronabinol (Marinol, Schedule 3) and nabilone 
(Cesamet, Schedule 2), taken orally for the treatment 
of chemotherapy-induced nausea and vomiting 
(CINV).34 In 1999, the Institute of Medicine 
acknowledged that there may be some benefit in 
smoking marijuana to stimulate appetite among 
AIDS patients suffering from chronic wasting 
syndrome. The report also acknowledged that it may 
also be beneficial in treating CINV, as well as for 
severe pain and spasticity.35 Although cannabinoids 
are not currently recommended as first-line 
treatment for CINV, Donald Abrams, MD, chief of 
oncology at UCSF, argues that medical marijuana 
should be considered a legitimate treatment option.8 
It is a safer alternative to opioids,36 has a quick onset 
of action, is very effective, and the dose can be easily 
be self-titrated.34 

Nabiximols (Sativex), an oromucosal spray, is a 
cannabis-derived liquid extract that is approved 
for medical use in Canada, New Zealand, and 
in eight European countries for the treatment of 
spasticity, neuropathic pain, and cancer-related 
pain and nausea. In 2011, for the first time, this 
plant-based extract containing equal parts TCH 
and CBD was approved for clinical use in Germany 
for the treatment of moderate-to-severe refractory 
spasticity related to multiple sclerosis. However, 
it is also commonly used off-label for anorexia, 
nausea, and neuropathic pain as well.14 It is still 
not FDA-approved as of 2013, but continues to be 
evaluated.37

A study of 1746 Californians using marijuana 
medicinally found that pain, insomnia, and anxiety 
were the most common conditions patients sought 
relief from and for which physicians recommended 
medical use of marijuana.38 There is also evidence 
that synergistic effects of cannabinoids on the 
hypothalamus and amygdala may dampen 
the strength of fear and emotionally traumatic 
memories through regulation of neuroendocrine and 
behavioral responses to stress, thereby making it 
easier for patients with post-traumatic stress disorder 
to sleep and feel less anxious and depressed.39 
Additionally, when used in combination with 
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to medical marijuana may reduce the personal and 
social harms associated with opioid addiction.40 

MOViNG FORWARD
Currently, medical marijuana in the United States 
is obtained most commonly through various 
dispensaries in states where it is regulated. 
Increasingly, it is grown “illegally” by patients for 

opioids, cannabinoids lead to greater pain relief and 
overall reduction in opioid use. Use of cannabinoids 
in chronic pain patients who use prescription 
opioids also has been shown to rekindle opioid 
analgesia in cases where a lower dose had become 
ineffective. Furthermore, that cannabis has been used 
medically in the treatment of problematic opioid 
abuse suggests that appropriate, supervised access 

Summary points: Bottom Line on Marijuana
• It is important to recognize that, currently, marijuana is a Schedule 1 designation according to the 

federal government; therefore, even in states where medical marijuana is approved, there is still risk 
of legal ramifications. However, physicians should not hesitate to counsel patients for or against its 
use when and where it is individually appropriate. 

• For a small but significant subset of people, marijuana use imposes significant debilitating effects of 
addiction, aggravated mental illness, and increased cost to society. 

• For most people, marijuana appears to be reasonably safe and claims of its significant widespread 
harm to individuals and society are overstated. 

• Patients who request counseling on medical marijuana use should be screened for any drug or 
alcohol addiction risk, as well as for mental illness and psychosocial stability. 

• Past medical history of mental illness (particularly psychosis and schizophrenia), cardiovascular  
disease (especially CHD, PAD, and DM), COPD and asthma, and anaphylaxis/allergy are  
contraindications for medical marijuana use.  

• People under the age of 21 should be strongly advised to strictly avoid cannabinoids due to risk of 
permanent impaired cognitive and emotional development, and risk of aggravated mental illness. 

• No matter the source, children should not be exposed to and should be actively protected from 
the dangers of second-hand smoke. 

• Smoking of any kind should be discouraged and actively treated for cessation when identified. How-
ever, other forms of cannabinoid delivery are available for appropriate patients when and where 
appropriate (e.g., oral medications, tincture, food, sublingual spray, vaporized marijuana inhalation). 

• Smoke inhalation of toxic contaminants (arsenic, fertilizers, fungicides/pesticides, etc,) is a significant 
risk, and precautions should be taken to avoid questionable marijuana products. Synthetic  
cannabinoids (K2, spice) are unsafe and should be strictly avoided. 

• Quality and safe marijuana products should be emphasized when and where appropriate. Organic, 
local, state-approved dispensary products should be validated by asking approved marijuana  
providers to assure its quality. 

• Intoxication poses obvious risks, and patients should be advised to avoid driving or operating  
machinery while under the influence of marijuana. 

• Common adverse effects of marijuana use include altered mental status, dizziness, impaired 
memory and cognition, disinhibition and risk taking, flushing, dry mouth, increased heart rate,  
and somnolence. 

• Conditions for which medical marijuana or its pharmacologic analogues can be considered as 
second-line or adjunctive therapeutic agents include CINV, moderate-to-severe neuropathic pain, 
painful spasticity, cachexia and weight loss related to AIDS wasting syndrome or other debilitating 
diseases, and for comfort and pain relief in palliative care situations. 

• Significant caution and close supervision is recommended for patients who elect to use medical 
marijuana for PTSD, anxiety, depression, and chronic opioid use/abuse, and addiction. 
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personal use. Nonetheless, state-by-state regulation 
is inconsistent and federal law is contradictory.41 A 
recent Mayo Clinic Proceedings review of medical 
marijuana proposes reclassification of marijuana 
from Schedule 1 to Schedule 2 status11 — similar 
to opioids and stimulants — which would be a first 
step toward reconciling federal and state laws as well 
as permitting stifled research and medical care to 
move forward.6 Furthermore, the United States and 
other countries that ban medical marijuana could 
learn just how “successfully, compassionately — 
and non-controversially — such a program can be 
handled by looking at the unique national medicinal 
cannabis program in Israel” where more than 9000 
medicinal cannabis prescriptions are currently 
active.42 The Israeli Ministry of Health regulates the 
national program, which along with Canada and 
the Netherlands, is in compliance with the 1961 
United Nations Single Convention on Narcotics, 
and has consistently been in good standing with the 
International Narcotics Control Board.42

In the United States in particular, the medical 
marijuana debate also raises the question, what 
exactly makes a medicine a medicine? Robert 
DuPont, the former director of NIDA, asserts 
that medical marijuana is not actually medicine 
from the perspective of the FDA, whose role is to 
evaluate the efficacy and safety of specific pure-drug 
containing products, but not whole plants.9 What’s 
more, herbal medicines in general have long been 
viewed skeptically by allopathic doctors in that 
they often lack standardization, quality assurance, 
and regulation, unlike FDA-approved medications. 
However, an integrative medicine counter-argument 
contends that there is considerable value for plant-
based medicines — including cannabis — which 
have an important and evolving role in health 
care.13,41 Rather than seeing herbal and allopathic 
medicine as dialectically opposed, it is wiser to 
see them as adjunctive and supportive tools that 
together can have increased utility and benefit, such 
as in oncology and palliative care settings.36 

SuMMARY
It is important to recognize that medical marijuana 
cannot actually be prescribed in any U.S. state; 
however, 18 states and the District of Columbia 
permit, in varying degrees, use of marijuana 
with a licensed physician recommendation.43 
Nonetheless, marijuana use by patients should 
be approached with caution, noting that there is 
a small but significant subset of people who will 
experience adverse effects. That being said, the 
claims of marijuana’s extreme danger and highly 
addictive potential are also overstated. In general, 
for most people — and specifically for a subset 
of patients with particular conditions who are 

appropriately screened and counseled in the setting 
of an established therapeutic relationship with their 
personal physician — marijuana may be helpful 
while imposing little risk.44 That being said, all 
forms of smoking should be actively discouraged, 
and alternative routes of cannabis delivery — food, 
tincture, vaporized, sublingual, oral medication 
— should be used instead where appropriate on 
a case-by-case basis. It is also very important that 
physicians remind patients that although marijuana 
may be useful and safe in some cases, it is still illegal 
by federal standards. Patients who use medical 
marijuana depend on practical, up-to-date advice 
from their personal physicians who can help them 
navigate this evolving landscape.   n
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ABSTRACT & COMMENTARY

CAM use in Turkish Children with Cancer
By David Kiefer, MD
SYNOpSiS: CAM use by children with cancer being treated at a hospital in Turkey was common and led to several 
perceived benefits — such as increased blood values, morale, and general condition — but did not affect overall survival. 

SOuRCE: karali Y, et al. use of complementary and alternative medicine in children with cancer: Effect on survival. Pediatr 
Hematol Oncol 2012;29:335-344.

The researchers of this study attempted to 
move beyond simply answering the question 
“what complementary and alternative (CAM) 

treatments are children with cancer using, if any” 
by also exploring “do CAM treatments make a 
difference on survival.” This analysis took place 
in the pediatric oncology department of a hospital 
in Bursa, Turkey. The researchers cite several prior 
studies in Turkey analyzing CAM use, adding to why 
it might be compelling to do some follow-up work 

and comparisons to prior research.

The parents of 120 children (50 girls and 70 boys) 
completed a multi-part questionnaire eliciting 
information about sociodemographics, cancer 
specifics, CAM use, beliefs about CAM effects and 
reason for CAM use, the time of CAM initiation, 
and physician awareness of the CAM use. The 
cancers were lymphoma (39%), nervous system 
tumors (25%), sarcoma (13%), Wilms tumor 
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(12%), and other (11%). Of the 120 children, 88 
(73.3%) use some type of CAM during or after 
cancer treatment. The CAM types used by the 
patients are shown in Table 1. The authors followed 
the United States National Institutes of Health 
National Center for Complementary and Alternative 
Medicine definitions for their CAM categories. For 
example, biological-based therapies included dietary 
supplements such as vitamins and herbal medicines.

Specifically, of the patients using biological-based 
therapies, the most common herbal medicine 
used was stinging nettle (Urtica dioica, form not 
mentioned), followed by honey, grape molasses, 
bee pollen, rose hip, black seed, and “herbal teas.” 
It was also common to add drinks and food (i.e., 
artichoke and broccoli) to the mixture. A variety 
of other products (such as turtle blood and shark 
cartilage) were used by only one or two patients. No 
details were provided about the reasons for use of 
these therapies specifically, nor proposed, proven, or 
perceived mechanisms of action.

The benefits mentioned by the families for CAM, 
in general, were to increase blood values, increase 
appetite, improve general condition, and improve 

morale. The researchers reported that “no serious 
side effects” were reported, but failed to detail the 
presence or type of less serious side effects.

With respect to timing of CAM interventions, 60% 
began CAM after the disease was controlled, 36% at 
the moment of diagnosis, and 4% when the disease 
recurred. The 5-year survival for CAM users was 
81.5% and for CAM non-users was 86.5% (P > 
0.05). No comment was offered about this finding, 
and, given that the statistical power of the trial 
and effect size were not mentioned, it is difficult to 
surmise whether this finding is spurious or a trend 
worth exploring. Some characteristics relative to the 
type of patient being studied were detailed about the 
two groups and were found to be similar for CAM 
users and non-users.

Tables provided show that CAM users and CAM 
non-users were statistically identical with respect 
to parental or patient age, number of siblings, 
educational level of the parents, place of residence, 
diagnosis, treatment(s), recurrence, family history of 
cancer, belief in recovery, socioeconomic status of the 
family, and confidence in medical treatment.

COMMENTARY
Many surveys of CAM use have been done in recent 
years, helping those interested in the topic to learn 
about who is using what integrative therapies and 
for what reasons or diagnoses. This article adds to 
our knowledge of the field, expanding on CAM 
prevalence use data into the specific area of pediatric 
oncology. Yes, the survey was done in Turkey, 
compromising its direct applicability, perhaps, 
to patients in the United States. However, its use 
percentages were in line with what is known about 
the use of CAM by cancer patients in the United 
States (one review found that 59% of U.S. pediatric 
cancer patients used CAM1), and this study’s 

Summary points
• In the 120 Turkish children who  

participated in this study, 60% began 
CAM treatments after their disease was 
controlled, while 36% began at the  
moment of diagnosis.

• The most common CAM therapies used 
were biological-based therapies (such as 
herbal medicines and vitamins).

• CAM was used to increase blood values, 
increase appetite, improve general  
condition, and improve morale.

Table 1: CAM modalities used by the patients 
in this study, including combinations of  
therapies

CAM modality or  percentage  
  modalities used*

Biological-based therapies 96%

Mind-body practices 43%

Manipulative and body-based  
   therapies 2%

Energy therapies 2%

Only biological-based therapies 56%

Biological + mind-body 36%

Only mind-body practices 5%

Biological + mind-body +  
   body-based therapies 1%

Biological + mind-body + energy  
   therapies 1%

All four CAM therapeutic classes 1%

* = adds up to more than 100% because some  
patients used more than one therapy
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exploration of survival data adds an important new 
twist to the way clinicians should think about what 
our patients are doing outside of the clinic doors: 
Does it work, and, ultimately, is the intervention 
helpful with their symptoms, quality of life (not 
addressed here), or prognosis? There may be reasons 
to doubt the believability of the survival data, such 
as the ad hoc choice of a control group, but it is 
admirable that the researchers went beyond many of 
the published use surveys by at least attempting to 
explore outcomes.

The paper could have been strengthened by 
providing details, especially for the biologically based 
therapies, about reasons for use. Interestingly, the 
products mentioned were, for the most part, quite 
distinct from anticancer botanicals on the radar 
of researchers and clinicians in the United States. 
One interpretation of these results is the presence 
of culture-specific approach to health and disease, a 
reminder to clinicians to query patients in a sensitive 
way about their health cosmology.

Taking a look at the big picture, CAM use in this 
demographic outpaced CAM use in the general 
population; recent reviews find that approximately 
40% of people in the United States regularly use 
some form of CAM,2 whereas in this study, more 
than 70% used at least one CAM method. It is a 
reminder to clinicians who work in oncology or with 
patients suffering from any of a variety of severe or 
chronic illnesses to explore CAM use by encouraging 
disclosure, if not providing guidance about 
incorporation into an integrative treatment plan.

Some other nuances from this study deserve mention. 
A common oncological concern is the delay of 
conventional therapies (and therefore compromising 
a positive outcome) when pursuing CAM therapies. 
In this study, though, most of the patients began 
CAM after the disease was controlled; CAM use did 
not appear to replace conventional treatments. Also, 
even though 5-year survival was not significantly 
different in the CAM use group, several perceived 
benefits were documented. These benefits were not 
quantified using standard scales, but were a vision 
into why the patients and families turned to CAM. 
Interestingly, it seemed that the perceived benefits 
filled gaps where pharmaceutical treatments and 
allopathic medicine in general are notoriously weak. 
That said, it would have been more convincing had 
the researchers actually measured laboratory values 
or weight, or used proven tools to measure, say, 
quality of life, and compared those values with the 
control group. Nonetheless, the benefits mentioned 
were important ones to the families involved, and 
may have been enough to justify risks and costs 
associated with those therapies. To actually prove 

that hypothesis, however, is a task for future work in 
this field.   n

References
1. Post-White J, et al. Complementary and alternative medicine use in 

children with cancer and general and specialty pediatrics. J Pediatr 
Oncol Nurs 2009;26:7-15.

2. Barnes PM, et al. Complementary and alternative medicine use 
among adults and children: United States, 2007. Natl Health Stat 
Rep 2008;12:1-23.

To reproduce any part of this  
newsletter for promotional purposes, 
please contact:

Stephen Vance
Phone: (800) 688-2421, ext. 5511
Fax:     (800) 284-3291
Email:  stephen.vance@ahcmedia.com

To obtain information and pricing on 
group discounts, multiple copies, site-
licenses, or electronic distribution please 
contact:

Tria Kreutzer
Phone: (800) 688-2421, ext. 5482 
Fax:     (800) 284-3291
Email:  tria.kreutzer@ahcmedia.com
Address: AHC Media 
 3525 Piedmont Road 
 Building 6, Suite 400
 Atlanta, GA 30305 USA

To reproduce any part of AHC  
newsletters for educational purposes, 
please contact:

The Copyright Clearance Center for 
permission
Email: info@copyright.com
Website: www.copyright.com

Integrative Medicine Alert 
Reader Survey Now Online

We are going digital with our annual  
Integrative Medicine Alert reader survey – 
and are giving away a free publication to sub-
scribers who take the survey.  To participate,  
go to https://www.surveymonkey.com/s/
integrative2013 and enter your responses. 
When you complete the survey, you’ll receive a 
pDF of our new 29-page publication, The Physi-
cian’s Guide: How Not to Get Sued.

Thanks in advance for sharing your thoughts 
about Integrative Medicine Alert and how we 
might better meet your needs as a subscriber.



EDITOR
David kiefer, MD
Research Fellow, Department of Family 
Medicine, University of Wisconsin;  
Clinical Assistant Professor of Medicine, 
Arizona Center for Integrative Medicine, 
University of Arizona

EDITORIAL ADVISORY BOARD
Donald Brown, ND 
Managing Director  
Natural Product Research Consultants
Seattle, WA 

Russell H. Greenfield, MD
Medical Director  
Integrative Oncology Services  
Carolinas Medical Center  
Charlotte, NC 
Clinical Assistant Professor 
School of Medicine  
University of North Carolina 
Chapel Hill, NC 
Visiting Assistant Professor 
University of Arizona College of Medicine 
Tucson, AZ

Mary Jo kreitzer, phD, RN 
Director 
Center for Spirituality and Healing  
University of Minnesota  
Minneapolis 

Dónal O’Mathúna, BS (pharm), MA, 
phD 
Senior Lecturer  
Ethics, Decision-Making & Evidence 
School of Nursing 
Dublin City University, Ireland

David Rakel, MD
Associate Professor  
Department of Family Medicine 
Founder and Director, University of 
Wisconsin Integrative Medicine 
University of Wisconsin School of  
Medicine and Public Health, Madison, WI

J. Adam Rindfleisch, MD, Mphil
Associate Professor, Associate Residency 
Program Director, Integrative Medicine 
Fellowship Director 
Department of Family Medicine 
University of Wisconsin, Madison

Howell Sasser, phD
Adjunct Lecturer 
Department of Epidemiology &  
Community Health School of Health 
Sciences & Practice  
New York Medical College 
 Valhalla, NY

Craig Schneider, MD
Director of Integrative Medicine 
Department of Family Medicine  
Maine Medical Center  
Portland, ME 

EXECUTIVE EDITOR
Leslie Coplin

MANAGING EDITOR
Neill kimball 

SENIOR VICE PRESIDENT/
GROUP PUBLISHER 
Donald R. Johnston

To reproduce any part of this newsletter for 
promotional purposes, please contact:
Stephen Vance
Phone: (800) 688-2421, ext. 5511
Email: stephen.vance@ahcmedia.com

For pricing on group discounts, multiple copies, site-
licenses, or electronic distribution please contact:
Tria kreutzer
Phone: (800) 688-2421, ext. 5482
Email: tria.kreutzer@ahcmedia.com 

To reproduce any part of AHC newsletters for 
educational purposes, please contact:
The Copyright Clearance Center for permission
Email: info@copyright.com
Phone: (978) 750-8400

[IN FUTURE ISSUES] Multivitamins in elderly 
patients

Fish oil and cardiovascular 
disease prevention

Osteopathic manipulation 
and back pain

1. TMAO, a risk factor for cardiovascular 
disease, is produced from which of the 
following nutrients?
a. Vitamin C
b. L-carnitine
c. Choline
d. All of the above
e. Both B and C

2. Which of the following has been shown to 
decrease plasma TMAO?
a. Vegan/vegetarian diet
b. Probiotics
c. Phosphatidylcholine
d. None of the above

3. The study of CAM use by Turkish children 
with cancer showed that:
a. the most commonly used CAM 

intervention was energy-based therapies.
b. survival was improved.
c. there were no improvements in appetite 

nor morale.
d. stinging nettle was the most commonly 

used herbal medicine.

4. Which of the following is not a medical 
benefit of cannabis?
a. Appetite stimulant in AIDS-related 

chronic wasting syndrome
b. Increased concentration for attention 

deficit disorder
c. Antiemetic for the treatment of 

chemotherapy-induced nausea and 
vomiting

d. Pain relief in multiple sclerosis spasticity 
and neuropathic pain

5. Which of the following are important 
adverse effects related to marijuana 
obtained from an unknown source? 
a. Anxiety and paranoia
b. Hypotension and tachycardia
c. Angina
d. Kidney injury
e. All of the above

CME QuESTiONS

CME iNSTRuCTiONS

To earn credit for this activity, please follow 
these instructions:

1. Read and study the activity, using the 
provided references for further research.

2. Log on to www.cmecity.com to take a 
post-test; tests can be taken after each issue 
or collectively at the end of the semester. 
First-time users will have to register on the 
site using the 8-digit subscriber number 
printed on their mailing label, invoice or 
renewal notice. 

3. Pass the online tests with a score of 
100%; you will be allowed to answer 
the questions as many times as needed to 
achieve a score of 100%. 

4. After successfully completing the last 
test of the semester, your browser will 
be automatically directed to the activity 
evaluation form, which you will submit 
online. 

5. Once the completed evaluation is 
received, a credit letter will be e-mailed to 
you instantly.  

•  present evidence-based clinical 
analyses of commonly used alternative 
therapies;

•  make informed, evidence-based 
recommendations to clinicians about 
whether to consider using such 
therapies in practice; and;

•  describe and critique the objectives, 
methods, results and conclusions of 
useful, current, peer-reviewed clinical 
studies in alternative medicine as 
published in the scientific literature.

CME OBJECTiVES

Upon completion of this educational activity, participants should be able to:


