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Introduction
Supplements and herbal medications have extensive worldwide use; in the 

United States alone, more than $5 billion was spent on herbal supplements 
in 2012.1 This number is almost certainly an underestimate, as at least one 
major retailer of herbal supplements is not counted in this statistic. Outside the 
United States, use of herbal and supplemental medications is even more wide-
spread. In China, $14 billion was spent on herbal remedies in 2005.2 In parts 
of Asia and Africa, the vast majority of the population uses traditional medicine 
for primary health care.2 In Western Europe, use of herbal supplements is also 
widespread. Sixty-five percent of Germans have used herbal supplements, and 
the vast majority of German physicians regularly prescribe herbal supplements.3 
Vitamins, minerals, and herbal supplements are frequently pharmacologically 
active and are taken for a broad range of conditions. Herbal and nutritional 
supplements can cause medical complications through direct toxicity and inter-
action with other drugs. Previously well-controlled medical conditions may also 
be exacerbated if an ineffective herbal or supplemental medication replaces an 
efficacious medical regimen. The complications of herbal and nutritional sup-
plements can range from mildly irritating to life-threatening. 

This article will describe the use and potential toxicity of supplemental and 
herbal medications. All of the applications for supplemental and herbal medica-
tions described in this paper should be considered “off label,” as they have not 
been approved by the Food and Drug Administration (FDA) for the treatment 
or prevention of diseases.

Regulation of Herbal and Supplemental Medications
Herbal and supplemental medicines do not have the same regulatory over-

sight as drugs do in the United States. Drugs are regulated by the Food, Drug, 
and Cosmetic Act of 1938. In 1962, the Kefauver-Harris Drug Amendments 
expanded the FDA’s oversight of drugs.4 The Food, Drug, and Cosmetic Act 
of 1938 required manufacturers to show that a drug was safe and to include 
directions for safe use. Among other things, the 1962 amendments required 
that prior to marketing a drug in the United States, a manufacturer had to 
show evidence that it was effective for its intended use. The Kefauver-Harris 
Amendments also required the reporting of adverse reactions and minimum 
standards for the manufacture of drugs. Compared to pharmaceutical manu-
facturers, marketers of supplements and herbal medications are not required 
by the Food, Drug, and Cosmetic Act of 1938 or the Kefauver-Harris Drug 
Amendments to demonstrate that their products are safe or effective for their 
intended use.

The Food, Drug, and Cosmetic Act of 1938 and the Kefauver-Harris Drug 
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Polypharmacy is a huge problem in U.S. health care and 
is compounded by the increasing use of supplements and 
herbal medications. Many patients don't even tell their 
doctors that they are taking these agents. Physicians can be 
unaware of the complications that the use of these agents 
can cause in their patients.

●● Compared to pharmaceutical manufacturers, marketers 
of supplements and herbal medications are not required 
by the FDA to demonstrate that their products are safe 
or effective for their intended use.

●● Doses of active ingredients can vary widely and can con-
tain contaminants such as lead and mercury.

●● The most commonly used supplements in the United 

States are fish oil, glucosamine, echinacea, flaxseed, and 
ginseng.

●● Herbals can have significant potential for serious toxicity 
involving multiple organ systems such as gastrointesti-
nal, cardiovascular, dermatologic, neurologic, and renal 
complications.

●● The side effects of vitamins and minerals vary widely in 
significance but many of the hydrophilic vitamins, such 
as thiamin and pantothenic acid, are relatively non-toxic 
even in high doses. Selenium, however, has a complex 
role and overdoses have had serious side effects includ-
ing death.

Executive Summary

Amendments both arose in the after-
math of drug tragedies. In 1937, 
Elixir Sulfanilamide killed 107 people 
in the United States.4 This product 
contained sulfanilamide that was 
dissolved in diethylene glycol. Both 
of these agents were relatively new, 
and the human toxicity of diethylene 
glycol was poorly understood. Elixir 
Sulfanilamide was marketed without 
prior safety testing. The Kefauver-
Harris Drug Amendments were 
passed, in part, in response to the 
catastrophic birth defects caused by 
thalidomide.

In the 1990s, the FDA was 
granted a larger role in the regula-
tion of herbal and supplemental 
medications.3 Efforts to increase 
the regulation of the herbal and 
supplemental medicine industry were 
strongly opposed by industry and 
consumers. Supplements and herbal 
medications are now regulated under 
the Dietary Supplement Health and 
Education Act of 1994 (DSHEA). 
This law amended the Federal Food, 
Drug, and Cosmetic Act to include 
oversight of supplements. Prior to 
that time, supplements were under 
the same regulatory requirements 
as foods. Under this act, the manu-
facturer of a supplement is respon-
sible for making sure the product 
is safe, and empowers the FDA to 
take action against unsafe dietary 
supplements. Importantly, unless a 
supplement contains a new dietary 
ingredient, a dietary supplement 

does not require FDA approval 
prior to marketing; only new dietary 
ingredients require safety data prior 
to being marketed in the United 
States. 

Supplements can be labeled with 
structure or function claims. These 
claims refer to general statements like 
“fiber maintains bowel regularity.”5 
The supplement must then contain 
the disclaimer that the statement has 
not been evaluated by the FDA. If 
a specific health claim is made with 
regard to treating nutritional defi-
ciency, such as “vitamin D prevents 
rickets” or “niacin prevents pella-
gra,” the label must also state how 
common the disease is in the United 
States.5 Manufacturers of supple-
ments are responsible for the truth-
fulness of their claims. Supplement 
labels that make health claims also 
must carry the disclaimer that the 
product is not designed to “diag-
nose, treat, cure, or prevent any dis-
ease.” The FDA can monitor reports 
of adverse reactions to supplements 
and take action to address dangerous 
supplements. 

The FDA did take action against 
a supplement, L-tryptophan, an 
amino acid that was promoted to 
treat insomnia. In 1989, a cluster 
of patients taking L-tryptophan 
developed myalgias, weakness, short-
ness of breath, rash, and multiple 
laboratory abnormalities. The most 
striking of these abnormalities was 
a profoundly elevated eosinophil 

count. The newly described illness 
was called eosinophilia-myalgia syn-
drome. The FDA first issued a public 
advisory against using L-tryptophan 
supplements in November of 1989, 
and later effectively removed supple-
ments containing manufactured 
L-tryptophan from the market. It is 
still not entirely clear if the eosino-
philia-myalgia syndrome was caused 
by L-tryptophan itself or impuri-
ties in the L-tryptophan-containing 
supplements. Ultimately, 1,500 cases 
of eosinophilia-myalgia syndrome 
and 38 deaths were reported to the 
CDC.6

In the past, nutritional supple-
ments often contained ingredients 
that were not listed on the label. 
Doses of active ingredients can vary 
wildly, and contaminants like lead 
and mercury may also be present 
in some preparations.3 Traditional 
Chinese and Indian remedies are 
particularly prone to this type of 
contamination. In one study, one in 
five ayurvedic (traditional Indian) 
herbal medicinal products imported 
from south Asia and purchased 
in Boston were found to be con-
taminated with mercury, lead, or 
arsenic.7 A California-based study 
of Chinese traditional medications 
showed that 32% of medications 
tested were contaminated with 
undeclared pharmaceutical agents 
or heavy metals.8 When considering 
the possible toxic effects of herbal 
medications and supplements, it is 
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important to consider the possibility 
of contamination with heavy met-
als and other pharmacologic agents. 
Likewise, if unusual toxidromes are 
seen in patients, it is essential to ask 
about use of herbal medications and 
supplements.  

Solvents used in herbal remedies 
can also have significant toxic-
ity. Tinctures or extracts of herbal 
medicines may contain ethyl alco-
hol. Patients taking medications like 
disulfiram and metronidazole can 
experience significant drug interac-
tions if they inadvertently ingest 
a supplement or herbal product 
that contains ethyl alcohol. In spite 
of the tragic lesson of the Elixir 
Sulfanilamide poisonings, diethylene 
glycol has episodically emerged as a 
cause of mass poisonings. This has 
usually occurred in products pro-
duced outside of the United States.9

The FDA has taken steps to 
address the problem of adulterants 

in herbal and supplemental medi-
cations. In 2007, the FDA issued 
the Current Good Manufacturing 
Practices to ensure that supplement 
manufacturers have controls in place 
to ensure consistent processing and 
quality standards. These rules were 
phased in from 2008-2010.10 In 
addition to improving quality control 
in manufacturing, these rules require 
manufacturers of herbal medica-
tions and supplements to properly 
label supplements and not make 
misleading or false claims about their 
products.  

The regulation of ephedra illus-
trates the FDA’s role in the over-
sight of herbal supplements. Ma 
huang (Ephedra sinica) and several 
other plants contain ephedrine.11 
Ephedrine acts as a sympathomimetic 
drug by increasing the release of nor-
epinephrine and epinephrine. This 
causes a wide range of physiologic 
effects, including bronchodilation, 

increased blood pressure, increased 
cardiac output, appetite suppression, 
and stimulation of the central ner-
vous system. For these reasons, ma 
huang has long been used in Chinese 
medicine to treat asthma, allergies, 
and several other conditions. As an 
herbal supplement, ephedra was also 
marketed as an aid for weight loss, 
energy, and athletic performance. 
It was frequently mixed with caf-
feine and/or aspirin and marketed 
as a weight-loss and body-building 
supplement. In the late 1990s, a 
body of evidence emerged that use 
of ephedra-containing supplements 
could cause cardiovascular and neu-
rologic complications. From 1995 to 
1997, the FDA received more than 
900 reports of adverse reactions to 
ephedra-containing products, includ-
ing 37 cases of stroke, heart attack, 
and sudden death.11 

Because ephedra was not a new 
product, the FDA did not have to 
approve it as an ingredient in herbal 
medications to be sold in the United 
States.5 However, when evidence 
emerged that ephedra was danger-
ous, the FDA had the authority to 
regulate ephedra-containing herbal 
supplements. In 1997, the FDA 
proposed that products containing 
ephedra should carry a warning, and 
that the supplement should be used 
for no more than seven days. As 
further evidence emerged, the FDA 
tightened regulations on ephedra-
containing supplements. In 2003, 
the death of 23-year-old professional 
baseball player Joshua Bechler was 
linked to use of ephedra.12 In 2004, 
the FDA banned the sale of herbal 
supplements containing ephedra.11 
In spite of this, the FDA seized 
ephedra alkaloids from supplement 
manufacturers as recently as 2011.

The upshot of this is that while 
FDA oversight of herbal and supple-
mental medications has gradually 
increased during the past 20 years, 
herbal and supplemental medications 
still do not have to meet the safety 
and efficacy standards of drugs, 
and data on toxicity, dosing, and 
efficacy are often sparse. Even with 
increased oversight and regulation, 
supplements may contain banned 

Figure 1: CAM Use by U.S. Adults and Children

Page 1 of 1

9/18/2013http://nccam.nih.gov/sites/nccam.nih.gov/files/news/camstats/2007/72_dpi_CHARTS/72_...

Source: National Center for Complementary and Alternative Medicine
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ingredients like ephedra. Traditional 
medications that are illicitly pro-
duced or imported may contain 
heavy metals, pharmaceutical agents, 
or other adulterants.  

Supplements in Medicine

While large numbers of patients 
take supplements, they frequently do 
not disclose this to their doctors.3 
The reasons for this vary, but they 
include a belief that their doctor 
does not support the use of supple-
ments, a belief that natural drugs are 
benign and unlikely to interact with 
medications and health conditions, 
and a fear that their physician may 
ridicule them for using supplements. 
Frequently, patients do not discuss 
herbal and supplemental medications 
because they are not asked about use 
of these agents. 

Supplements frequently contain 
pharmacologically active ingredients, 
so patients and providers alike need 
to communicate about the use of 
these products. Providers should ask 
in a non-judgmental fashion about 
the use of vitamins, minerals, and 
herbal supplements. If the patient 
does take a supplement, try to find 
out the dose of the pharmacologi-
cally active agents in the supplement. 
If the patient doesn’t know the 
name of a supplement or the ingre-
dients of a supplement, encourage 
the patient to bring the container 
to future visits. Even if the provider 
advises against the use of a supple-
ment, it is important to maintain 

a non-judgmental tone so that the 
patient will openly communicate 
with the provider their herbal and 
supplemental medication use. This 
information may help providers 
avoid drugs that interact with herbal 
medications and address complica-
tions of herbal and supplemental 
medications. Because the FDA’s 
safety role in the regulation of herbal 
and supplemental medications is fre-
quently reactive, it is also important 
that providers document case reports 
of unusual reactions to herbal and 
supplemental medications.

There are several excellent infor-
mation sources concerning the safety 
and efficacy of supplements. The 
FDA maintains databases of unsafe 
plants and information on the use of 
supplements. The National Center 
for Complementary and Alternative 
Medicine (NCCAM) is a branch of 
the National Institutes of Health 
that also maintains online resources 
about the safety and efficacy of 
herbal medications and supplements. 
Herbs at a Glance on the NCCAM 
web site is a database with quick 
links to basic information and refer-
ences about herbal supplements.11 
UpToDate.com has thorough and 
helpful articles about the toxicity 
of herbal medications and supple-
ments. The Professional’s Handbook 
of Complementary and Alternative 
Medicines13 is another well-organized 
and useful resource. As with any 
other part of medicine, it is essen-
tial for health care providers to read 
about herbal and supplemental medi-
cations if patients are taking these 
agents or if these agents are thought 
to be causing or contributing to a 
patient’s illness. A basic understand-
ing of the more important toxicities 
of herbal medications is essential 
to the practice of primary care 
medicine.

Herbal Supplements
The most commonly used supple-

ments in the United States are listed 
in descending order in Table 1.14

In pure form, most of these 
supplements are relatively well-tol-
erated. Most supplements can cause 
gastrointestinal distress, and allergic 

Figure 2: CAM Use by Age
Page 1 of 1

9/18/2013http://nccam.nih.gov/sites/nccam.nih.gov/files/news/camstats/2007/72_dpi_CHARTS/72_...

Source: National Center for Complementary and Alternative Medicine

The most commonly used 
supplements are listed in 
descending order:
1. Fish oil
2. Glucosamine
3. Echinacea
4. Flaxseed
5. Ginseng
6. Combination herb pill
7. Ginkgo biloba
8. Chondroitin
9. Garlic
10. Coenzyme Q-10
11. Fiber supplements
12. Green tea pills
13. Cranberry
14. Saw palmetto
15. Soy supplements
16. Melatonin
17. Grape seed extract
18. MSM (methylsulfonylmethane)
19. Milk thistle
20. Lutein

Table 1: Most Commonly 
Used Supplements in the 
United States14
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reactions are possible with virtu-
ally all supplements. The combina-
tion of education and regulatory 
oversight has reduced the usage of 
toxic herbal supplements. The sale 
of dangerous herbal supplements 
has been restricted or banned in 
the United States. Likewise, regu-
lation of manufacturing processes 
has reduced the likelihood that 
herbal medications are contami-
nated with heavy metals, infectious 
agents, pharmaceutical drugs, or 
other unintended agents. Use of St. 
John’s wort declined precipitously 
after reports of significant side 
effects and interactions with other 
medications were publicized.15 In 
spite of these developments, herbal 
supplements still cause a number 
of significant complications. These 
complications can span multiple 
organ systems, but are listed below 
by the primary or most significant 
toxicity.

Gastrointestinal Toxicity
Liver toxicity is a common serious 

complication of herbal and supple-
mental medications.16 While data are 
relatively sparse, it is estimated that 
herbal remedies and supplements 
may play a role in 10-68% of cases 
of drug-induced liver injury (DILI). 
Tinctures and extracts may also 
contain ethyl alcohol, a well-known 
liver toxin. Many plants contain toxic 
compounds called pyrrolizidine alka-
loids. These alkaloids can cause dam-
age to the hepatic vein endothelium. 
This, in turn, leads to veno-occlusive 
disease, portal hypertension, and 
liver failure. Patients present acutely 
with jaundice, elevated liver func-
tion tests, ascites, and hepatomegaly. 
Chronic exposure presents with 
cirrhosis and portal hypertension. 
The timetable of the toxicity is 
highly variable, with death occurring 
between two weeks and two years 
after exposure. Several traditional 
herbal remedies contain these alka-
loids, including comfrey, greater 
celandine, bush teas, germander, and 
other herbs.16 

Comfrey (Symphytum officinale, 

Symphytum asperum, and Symphytum 
x uplandicum) is a particularly 
important herbal cause of hepato-
toxicity. Comfrey has a long history 
of use, both for oral ingestion and 
topical use on wounds and injuries. 
Its long tradition of topical use is 
the reason it has been called knit-
bone and bruisewort.13 Traditionally, 
comfrey has been ingested as a tea 
to treat a wide range of gastrointes-
tinal ailments. Ingestion of comfrey 
is not recommended, but comfrey 
is still used as a topical therapy. It 
is not clear if topical application of 
comfrey can result in liver injury. 
The toxicity of comfrey has caused 
it to be removed from the market in 
France.16 However, comfrey remains 
widely available, in part because it 
is commonly used as a fertilizer in 
organic gardening.

Butterbur (Petasites hybridus) 
root is used for the prevention of 
migraine headaches. It is also used 
for the treatment of allergic con-
junctivitis, allergic rhinitis, and gas-
trointestinal disorders.13 The root 
contains pyrrolizidine alkaloids, 
but these alkaloids are removed in 
commercially available extracts. If a 
patient is ingesting butterbur root 
or improperly prepared butterbur 
extracts, it is possible that the patient 
may be exposed to pyrrolizidine 
alkaloids.11,13

The use of many other herbal 
products may cause liver injury. 
Chaparral, which is derived from the 
creosote bush, is used for a num-
ber of conditions, such as arthritis, 
bowel disorders, and cancer.13,16 It 
is especially popular among patients 
with HIV, and is thought to have a 
wide range of anti-infective proper-
ties. Patients with chaparral toxicity 
have elevated liver function tests and 
jaundice.16 Chaparral toxicity can 
progress to liver failure. It is essential 
to recognize chaparral hepatotoxic-
ity because the herb is marketed as a 
liver tonic.

Kava kava, mistletoe, pennyroyal, 
skullcap, and Chinese green tea have 
all been implicated in cases of liver 
toxicity.16 Kava kava has been used 
in traditional Polynesian medicine 
for centuries. It has been used as a 

Figure 3: CAM Use by Disease/Condition
Page 1 of 1

9/18/2013http://nccam.nih.gov/sites/nccam.nih.gov/files/news/camstats/2007/72_dpi_CHARTS/72_...

Source: National Center for Complementary and Alternative Medicine
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treatment for seizures, psychiatric 
conditions, pain, sexually transmitted 
diseases, and to aid wound healing. 
Drinks made from kava kava and 
other ingredients are used socially 
in Polynesian cultures.13 Kava kava 
contains a number of pharmaco-
logically active compounds called 
kavalactones. Kavalactones act as 
local anesthetics and muscle relax-
ants. In humans, kava kava causes 
mild euphoria, analgesia, sedation, 
and hyporeflexia. Mistletoe has been 
used to treat cardiovascular disease, 
psychiatric illnesses, infertility, and 
many other conditions.13 It is also 
used as an aphrodisiac. Pennyroyal 
is used as a flavoring in some herbal 
teas. Pennyroyal can cause gastroin-
testinal upset and neurologic injury, 
and ingestion of less than 15 mL of 
pennyroyal oil can be fatal.16

Fiber supplements, flax seeds, and 
fish oil are widely used for a number 
of conditions. Flax seeds contain 
both fiber and polyunsaturated fatty 
acids.11 Fiber is used to treat and pre-
vent constipation and diarrhea. Fiber 
products that contain soluble fiber 
can reduce serum cholesterol.17 Fish 
oil is used to treat hypercholester-
olemia, especially hypertriglyceride-
mia.17 Fish oil is used for treatment 
of arthritis, psychiatric conditions, 
and the prevention of sudden cardiac 
death. Fish oil can cause nausea, flat-
ulence, and esophageal reflux. Fiber 
can also cause flatulence and bezoars, 
if taken with an inadequate amount 
of water.

Cardiovascular and 
Hematologic Toxicities

Supplements and herbal medica-
tions can produce damage to the 
cardiovascular system. As mentioned 
above, ma huang was removed from 
the market because of cardiovas-
cular toxicity. Ma huang was often 
replaced in herbal remedies by bitter 
orange (Citrus aurantium). Bitter 
orange contains synephrine, which 
is an adrenergic agonist. In addi-
tion to being an appetite suppres-
sant, it can increase blood pressure, 
and there have been case reports of 
heart attack and stroke in patients 
taking bitter orange.11 Ma huang 

may still be illicitly added to supple-
ments that are made in the United 
States, or in illegally imported sup-
plements. Ephedra causes the release 
of epinephrine and norepinephrine, 
which act as both alpha and beta 
adrenergic agonists. This can cause 
a wide range of cardiovascular and 
neurologic complications, including 
hypertension, angina, myocardial 
infarction, sudden cardiac death, 
ischemic and hemorrhagic stroke, 
agitation, and delirium. Ephedrine 
is also available and regulated as a 
drug in asthma preparations such as 
Bronkaid® and Primatene® tablets.

A number of supplements are sold 
for the treatment of erectile dysfunc-
tion or under the vague rubric of 
“male enhancement.” These supple-
ments often contain L-arginine and a 
wide range of other herbs, vitamins, 
and minerals. L-arginine is thought 
to increase blood flow through the 
release of nitric oxide. More wor-
risome, a significant number of 
products for erectile dysfunction/
male enhancement contain phospho-
diesterase (PDE) inhibitors.18 While 
PDE inhibitors are generally safe and 
well-tolerated when taken appro-
priately, they can cause catastrophic 
reductions in blood pressure when 
co-administered with nitrates. The 
combination of nitrates and PDE 
inhibitors can be fatal. PDE inhibi-
tors can also cause priapism and 
vision changes. Enzyte®, an herbal 
combination product marketed for 
male enhancement, has also been 
linked to hepatotoxicity.16 Nitrates 
should be used with caution in 
patients taking herbal supplements 
for erectile dysfunction and male 
enhancement.

Ginkgo biloba, garlic, ginseng, 
and ginger have all been linked to 
an increased risk of bleeding.19 The 
actual magnitude of this risk is not 
clear, but some experts advise stop-
ping these medications prior to 
surgery to avoid excessive bleeding. 
These supplements should also be 
used with caution in combination 
with aspirin, warfarin, and other 
anti-coagulants. Ginkgo biloba may 
reduce the activity of monoamine 
oxidase. For this reason, it may 

contribute to serotonin syndrome. 
Ginkgo biloba has been used to 
treat or prevent memory loss, sexual 
dysfunction, dementia, and many 
other conditions. There is at least 
some evidence to support a role 
for ginkgo biloba in the treatment 
of a number of conditions.19 Garlic 
has been used to lower cholesterol, 
but it is not clear that it is effective 
in this role, or that it is effective 
in the prevention of cardiovascular 
disease.17 Ginger has been used to 
treat infections, arthritis, and several 
other conditions. Ginger is most 
frequently used as an anti-emetic, 
and it is at least modestly effective 
in that role.11,13

A number of plants carry the 
name ginseng. These include Asian 
ginseng (Panax ginseng), American 
ginseng (Panax quinquefolius), and 
Siberian ginseng (Eleutherococcus 
senticosus). Siberian ginseng is not 
a true ginseng. Ginseng has been 
used traditionally to support health 
and general well-being, and to treat 
conditions ranging from infectious 
diseases to diabetes and erectile dys-
function. It is not clear how effec-
tive ginseng is for these applications. 
In addition to a risk of bleeding 
and allergic reactions, ginseng may 
reduce serum glucose levels.11,13 

Licorice (Glycyrrhiza glabra) and 
Chinese licorice (Glycyrrhiza ura-
lensis) are herbal remedies that are 
most well known as candy flavor-
ing. Licorice has been used to treat 
bronchitis, stomach ulcers, infec-
tions, and sore throat.11 In large 
doses, imported licorice can cause a 
syndrome similar to aldosteronism. 
This syndrome includes hypertension 
and hypokalemia. This can occur 
in patients who ingest licorice as a 
medication or in individuals who eat 
a large amount of candy containing 
licorice root. Hypokalemia caused by 
licorice ingestion can be exacerbated 
by loop diuretics and thiazide-type 
diuretics.11

Willow bark and other compo-
nents of the willow tree have been 
used for pain, fever, and other ail-
ments for several millennia. Willow 
contains salicylate-like compounds 
that have pharmacologic effects 
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that are similar to other nonste-
roidal anti-inflammatory (NSAID) 
medications.11 Willow bark and 
other willow products may have 
side effects that are similar to other 
medications, including gastrointes-
tinal upset, gastritis, gastric ulcers, 
and gastrointestinal bleeding. Like 
other NSAIDs, willow products may 
interact with a wide range of other 
medications, and can cause fluid 
retention, tinnitus, renal injury, 
exacerbation of asthma, and allergic 
reactions. Salicylate concentrations 
vary widely in different parts of the 
willow tree.11

Indian snakeroot (Rauwolfia ser-
pentina) has been used in India for 
more than 2,000 years. Rauwolfia 
has been used as a tranquilizer and 
as a treatment for hypertension, 
mental illnesses, and a number of 
other conditions. It contains several 
pharmacologically active alkaloids, 
including reserpine.13 Reserpine 
reduces blood pressure by deplet-
ing neurons of catecholamines and, 
thus, reducing sympathetic tone in 
the cardiovascular system. Reserpine 
has a wide range of side effects, 
including orthostatic hypoten-
sion, depression, and impotence. 
Reserpine has largely been replaced 
by newer anti-hypertensive medica-
tions with more acceptable side-
effect profiles.

Red yeast rice has been used in 
Chinese medicine for more than 
1,000 years. It is also a widely used 
ingredient in Asian cuisine. Red yeast 
rice contains a number of biologically 
active compounds, including lov-
astatin.17 The amount of lovastatin 
can vary wildly in different prepara-
tions of red yeast rice. Lovastatin is 
an effective and relatively safe drug 
for the treatment of hyperlipidemia. 
The other biologically active com-
pounds in red yeast rice are not as 
well studied as lovastatin.17 Lovastatin 
is known to cause myalgias, myositis, 
and rhabdomyolysis. Patients with 
these conditions should be asked 
about use of lovastatin. Patients tak-
ing red rice yeast should also be coun-
seled to avoid taking medications that 
are known to interact with lovastatin.

Allergic and 
Dermatologic 
Complications

Echinacea purpurea, or the purple 
coneflower, is used for the treatment 
of colds and other infections. It has 
also been used for wound healing, 
urinary tract infections, and the 
treatment of cancer.11,13,20 There is 
conflicting evidence about the effi-
cacy of echinacea in the treatment of 
colds. Echinacea is generally well-tol-
erated, but it can cause allergic reac-
tions. In one study, 7% of children 
receiving echinacea developed a rash, 
compared with 3% of children receiv-
ing a placebo.20

Bloodroot (Sanguinaria canaden-
sis) is an herb that contains alkaloids 
that are highly toxic to human tis-
sue.13 It is occasionally applied as a 
salve or solution to warts and skin 
cancers. It produces tissue necro-
sis and leads to eschar formation. 
In spite of claims to the contrary, 
bloodroot does not spare normal 
tissues. The efficacy of bloodroot in 
treating skin cancer is not well-estab-
lished, and treatment with blood-
root can be disfiguring. Bloodroot 
is also used as an anti-plaque 
agent in herbal toothpastes and 
mouthwashes. Bloodroot has been 
marketed under the name “black 
salve,” which has been promoted 
as a treatment of non-dermatologic 
conditions, including infections and 
internal malignancies. Bloodroot is 
listed as one of the FDA’s “187 Fake 
Cancer ‘Cures’ Consumers Should 
Avoid.”21

Neurologic and Renal 
Complications

St. John’s wort (Hypericum per-
foratum) has been used in clini-
cal medicine for more than 1,000 
years.15 It has primarily been used 
to treat mood disorders because of 
its ability to inhibit the re-uptake of 
serotonin into the presynaptic termi-
nals, just like the selective serotonin 
re-uptake inhibitors, or SSRI agents. 
It is also thought to possess wound-
healing and anti-infective proper-
ties.11,13,15 Studies of St. John’s wort 
have shown mixed results, but there 

is at least some evidence to sup-
port a role for St. John’s wort in the 
treatment of depression. St. John’s 
wort has a wide range of drug inter-
actions, and it is a potent inducer 
of the cytochrome p-450 system. 
This induction increases the rate of 
metabolism of a wide range of phar-
maceutical agents. Treatment failures 
with digoxin, oral contraceptives, 
anti-viral medications, and immu-
nosuppressives have been observed 
in patients taking St. John’s wort. 
Photosensitivity and anorgasmia have 
also been reported in patients taking 
St. John’s wort.15 

St. John’s wort is one of several 
herbal medications that can con-
tribute to serotonin syndrome.22 
Serotonin syndrome is a clinical 
diagnosis that should be suspected 
in patients taking one or more sero-
tonergic agents. Symptoms include 
agitation, restlessness, tremor, 
confusion, and gastrointestinal 
upset. Signs of serotonin syndrome 
include hypertension, tachycar-
dia, hyperthermia, muscle rigidity, 
and hyperreflexia. In severe cases, 
rhabdomyolysis, renal failure, and 
acute respiratory distress syndrome 
(ARDS) may occur.22 Treatment of 
serotonin syndrome involves dis-
continuation of serotonergic agents 
and supportive care. The details of 
treating serotonin syndrome are 
beyond the scope of this article. A 
wide range of drugs can contribute 
to serotonin syndrome, including 
multiple anti-depressants, ondanse-
tron, cyclobenzaprine, meperidine, 
amphetamines, levodopa, cocaine, 
tramadol, dextromethorphan, bus-
pirone, and multiple other medica-
tions. Herbal and supplemental 
medications that may also contrib-
ute to serotonin syndrome include 
L-trypotphan, Syrian rue, and 
gingko biloba.19,22

Jimsonweed (Datura stramonium) 
is a potent anti-cholinergic herbal 
medication. It has been used for 
asthma, Parkinsonism, cough, and 
muscle spasm. As with other anti-
cholinergic medications, side effects 
limit the use of jimsonweed in these 
conditions. Jimsonweed is also con-
sumed as a hallucinogen. Side effects 
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of jimsonweed include dry mouth, 
urinary retention, dry, flushed skin, 
ataxia, delirium, hypertension, tachy-
cardia, and other typical signs of 
anti-cholinergic poisoning. Seizures 
and death may occur with ingestion 
of about 50-100 seeds.13

Creatine is a supplement fre-
quently taken by competitive athletes 
and body builders. Phosphocreatine 
is an important reservoir of energy in 
skeletal muscles, and is derived from 
creatine.23 Creatine may have some 
benefit for exercises that involve 
short bursts of strength. Creatine 
use is linked to weight gain and 
renal disease.24 Body-building and 
weight-loss supplements also fre-
quently contain caffeine. Caffeine is 
present in coffee, tea, energy drinks, 
guarana, supplements, and phar-
maceutical drugs. The side effects 
of caffeine include tremor, anxiety, 
panic attacks, agitation, gastrointes-
tinal distress, and tachycardia.25 It 
may be advisable for patients with 
serious cardiac arrhythmias to avoid 
caffeine.26 

Vitamins and Minerals
Vitamins are organic chemicals 

that are metabolic co-factors essen-
tial for human health. Minerals are 
elements that are essential for the 
function of the human body. In 
appropriate doses, vitamins and min-
erals are generally well-tolerated. The 
generally accepted dose of a vitamin 
that is sufficient for the general 
population is known as the recom-
mended daily allowance (RDA). The 
RDA is the quantity of a vitamin or 
mineral that is adequate to prevent 
a deficiency state in 97-98% of the 
population.27 A number of vitamins 
and minerals are used to treat and 
prevent a broad range of conditions. 
These uses often extend well beyond 
treating or preventing the conditions 
directly caused by vitamin deficiency. 
In traditional medicine, high doses of 
vitamins are sometimes used. Niacin 
is used in doses that are often more 
than 100 times the RDA to treat 
hyperlipidemia. Vitamin A deriva-
tives have been used in high doses 
to treat acne and acute myelogenous 
leukemia. Riboflavin is occasionally 

used in doses several hundred times 
above the RDA to prevent migraine 
headaches.28 In complementary and 
alternative medicine, several vitamins 
and minerals are given in doses that 
far exceed the RDA. High doses of 
selenium, zinc, vitamin C, vitamin 
E, and many other agents have been 
promoted for the treatment and pre-
vention of disease.

The side effects of vitamins and 
minerals vary greatly in significance. 
Thiamin (vitamin B1), riboflavin 
(vitamin B2), pantothenic acid (vita-
min B), and biotin are hydrophilic 
vitamins that are relatively non-toxic, 
even in high doses.29 Vitamin C is 
hydrophilic and can cause gastroin-
testinal distress in high doses. More 
significantly, large doses of vitamin C 
can cause false-negative fecal occult 
blood tests. Niacin (vitamin B3) is 
hydrophilic and causes a wide range 
of toxicities in the doses used to treat 
hyperlipidemia. The most common 
side effect is flushing, but less com-
mon side effects include pruritis, 
hyperglycemia, hyperuricemia, and 
hepatotoxicity. The hepatotoxic-
ity can include massive hepatocel-
lular necrosis. Pyridoxine (vitamin 
B6) is a hydrophilic vitamin that 
can cause nausea, neuropathy, and 
dermatologic problems when supra-
therapeutic doses are taken.29 In one 
double-blind, placebo-controlled 
trial involving more than 3,000 
patients, supratherapeutic doses of 
vitamin B6 resulted in a 17% increase 
in myocardial infarction.30

Vitamin B12 is a hydrophilic vita-
min that is absorbed in the ileum 
when it is bound to intrinsic factor. 
Reduced stomach acid production, 
inadequate production of intrinsic 
factor, celiac disease, and parasitic 
infection can all cause vitamin B12 
deficiency.31 Vitamin B12 is well-
tolerated, even in supratherapeutic 
oral doses. Folic acid is a hydrophilic 
vitamin that is relatively well-toler-
ated in supratherapeutic doses. Folic 
acid supplementation can reverse the 
macrocytic anemia normally seen in 
B12 deficiency. This can delay the 
diagnosis of B12 deficiency, allow-
ing neurologic complications to 
progress.

Vitamin A is a lipophilic vitamin 
essential for cell development and 
vision.32 The primary dietary source 
of vitamin A is the provitamin 
beta-carotene, an orange pigment 
found in a wide range of plants. In 
general, vitamin A is more toxic 
than beta-carotene. This is because 
the body regulates the conversion 
of beta-carotene to active vitamin 
A. Nonetheless, long-term beta-
carotene use is not entirely benign. 
In two well-designed studies, long-
term beta-carotene supplementation 
increased the risk of lung cancer in 
smokers.33 Large doses of beta-caro-
tene can also cause carotenemia, an 
orange discoloration of the skin that 
may be mistaken for jaundice.

Excessive vitamin A ingestion can 
produce both acute and chronic tox-
icity. Vitamin A overdose can occur 
both by massive ingestion of supple-
ments and ingestion of liver, which 
is rich in vitamin A. Acute vitamin A 
overdose can cause gastrointestinal 
distress, vertigo, and visual distur-
bances. Chronic excessive ingestion 
of vitamin A can lead to hepatotox-
icity, pseudotumor cerebri, nausea, 
headache, bone pain, and multiple 
other symptoms.32

Naturally occurring vitamin K is 
a lipophilic vitamin that is generally 
well-tolerated, even in high doses.34 
Vitamin K can antagonize the anti-
thrombotic activity of warfarin. 
Patients taking warfarin should be 
counseled about vitamin K intake. If 
a patient who was previously thera-
peutic on warfarin has a sub-thera-
peutic international normalized ratio 
(INR), the patient should be queried 
about dietary and supplemental vita-
min K intake.  

Vitamin D is obtained both from 
dietary sources and exposure to sun-
light. Vitamin D is often co-admin-
istered with calcium in products that 
are marketed for bone health. Very 
high doses of vitamin D can lead to 
hypercalcemia.35  

Vitamin E functions as an anti-
oxidant in cells. Vitamin E has been 
widely studied as a possible preven-
tative agent for chronic diseases, 
including cancer and cardiovascular 
disease. In general, the results of 
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these studies have been inconsis-
tent.36 Vitamin E is generally well-
tolerated, but some toxicity has 
been observed in very high doses. 
Doses of vitamin E in excess of 400 
international units daily have been 
associated with increased mortal-
ity. Vitamin E, especially in high 
doses, seems to increase the risk of 
bleeding, including hemorrhagic 
stroke.33,36 Very large doses of vita-
min E may also impair the absorp-
tion of other nutrients.

A wide range of minerals are 
essential for human health. The 
body is relatively good at regulating 
uptake of minerals, and within usual 
dosage ranges, minerals are well-
tolerated. Mineral toxicity can arise 
from increased oral intake or from 
transdermal or respiratory expo-
sures. Massive exposure to minerals 
can occur in industrial settings and 
is beyond the scope of this article. 
Likewise, metabolic conditions that 
result in mineral overload states such 
as Wilson’s disease (copper) and 
hemochromatosis (iron) are beyond 
the scope of this article.

Calcium has several important 
roles within the human body. 
Calcium is essential to the struc-
ture of bones, and acts as a signal in 
many cellular processes. Calcium-
containing agents are often taken 
for bone health and the treatment 
of gastrointestinal conditions like 
reflux esophagitis. Calcium is gener-
ally well-tolerated, but can cause 
constipation. If taken in large doses 
along with a free base, calcium 
supplements can cause hypercalcemia 
and the milk-alkali syndrome.37 The 
free base can either be a component 
of the supplement (as in calcium 
carbonate) or a basic substance like 
sodium bicarbonate that is taken 
separately. In the absence of a free 
base, calcium absorption is generally 
well-regulated, and hypercalcemia is 
less likely.  

With excessive vitamin D, hyper-
calcemia occurs due to mobilization 
of calcium from the bones and, thus, 
bone mineral density is reduced. In 
milk-alkali syndrome, the source of 
the additional calcium is dietary, and 
bone mineral density is unchanged. 

Hypercalcemia can lead to mental 
status changes, psychiatric distur-
bances, kidney stones, polyuria, 
metastatic calcification, and renal 
failure. Hypercalcemia is also fre-
quently seen in malignancy, whether 
by direct tumor effects, as in multiple 
myeloma, or by paraneoplastic syn-
dromes as in production of PTH-
related protein in squamous cell lung 
cancer.37 Serious causes of hypercal-
cemia should be carefully considered 
before attributing hypercalcemia to 
supplement use.

Magnesium also plays a vital role 
in multiple cellular processes. Oral 
magnesium-containing agents are 
used to treat constipation, pre-
vent migraine headaches, and treat 
hypomagnesemia.28 Intravenous 
magnesium sulfate is used to treat 
eclampsia, hypomagnesemia, and 
torsades de pointes or polymorphic 
ventricular tachycardia in Advanced 
Cardiac Life Support.38 Epsom salts 
are widely available and contain 
magnesium sulfate. Epsom salts are 
used both topically and internally. 
Diarrhea and gastrointestinal distress 
are the most common side effects of 
magnesium therapy. In the setting 
of renal failure, massive oral inges-
tion, or intravenous administration 
of magnesium, more serious toxic-
ity can occur. Magnesium toxicity 
can cause loss of reflexes, confusion, 
sedation, hypotension, arrhythmias, 
respiratory depression, and death.39  

Chromium, manganese, and 
zinc are generally well-tolerated, 
and overdose is unlikely.40 Very 
high doses of zinc can cause cop-
per deficiency and gastrointestinal 
distress. Toxicities from chromium 
and manganese are generally seen in 
industrial exposures or intravenous 
administration, and not with oral 
supplementation.

Selenium is a mineral that is 
involved in the body’s free-radical 
scavenging glutathione system. 
Selenium is incorporated into an 
amino acid called selenocysteine. 
Selenocysteine is a vital component 
of the enzyme glutathione peroxi-
dase, which is vital for the proper 
function of glutathione.23 Selenium 
is also present in a number of other 

proteins. Topical selenium com-
pounds are used to treat seborrheic 
dermatitis, tinea versicolor, and 
dandruff. 

Selenium has a complex role in 
human health.40,41 Low selenium 
levels are a risk factor for cancer, 
cardiomyopathy, and other condi-
tions. In parts of China, very low 
levels of dietary selenium were linked 
to cardiomyopathy prior to a sele-
nium supplementation program. The 
RDA for selenium ranges from 15 
micrograms per day for infants to 
70 micrograms per day for lactating 
women. Selenium doses as high as 
3,000 micrograms per day have been 
advocated in the alternative medical 
literature for the treatment and pre-
vention of disease. Selenium appears 
to have a relatively narrow thera-
peutic window. The tolerable upper 
intake level of selenium in adults is 
400 micrograms per day. Brazil nuts 
contain a large amount of selenium, 
and consumption of as few as five 
nuts per day may result in dietary 
intake of selenium in excess of 400 
micrograms per day.41 In 2008, a 
selenium product inadvertently con-
tained 200 times the labeled amount 
of selenium. Among patients taking 
the product, the median dose of sele-
nium was estimated to be more than 
40,000 micrograms.42  

Symptoms of selenium overdose 
include a garlic-like breath odor, 
brittle hair and nails, gastrointestinal 
distress, rash, fatigue, and anxiety. 
Massive selenium ingestion can cause 
severe neurologic, cardiovascular, 
gastrointestinal, dermatologic, and 
respiratory illness. Selenium overdose 
has been linked to ARDS, myocardial 
infarction, heart failure, and death.41 

Summary
Primary care physicians will com-

monly encounter patients taking 
herbal and supplemental medica-
tions. Many of these supplements 
have significant pharmacologic 
effects and drug interactions. 
Physicians should ask patients about 
use of herbal and nutritional supple-
ments in an open, non-judgmental 
fashion. Herbal and supplemental 
medications can cause complications 
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by interacting with other drugs or by 
direct toxicity. Clinicians should be 
alert to the more common toxicities 
of herbal and supplemental medica-
tions, and should be comfortable 
accessing the medical literature when 
unsure of the pharmacology of a par-
ticular supplement. Supplements are 
neither useless placebos nor magi-
cally benign. Medical practitioners 
and patients alike need to understand 
and communicate the risks and 
benefits of herbal and supplemental 
medications.  
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CME Questions
1. Which of the following herbs or sup-

plements is not likely to contribute to 
serotonin syndrome?
a. St. John’s wort
b. Tryptophan
c. Syrian rue
d. Ginkgo biloba
e. Garlic

2. A patient has upper gastrointestinal 
bleeding. He is taking warfarin and 
a number of other herbal and nutri-
tional supplements. Which of the 
following supplements is least likely 
to be contributing to his current 
bleeding?
a. Ginkgo biloba
b. Garlic
c. Ginseng
d. Vitamin K
e. Ginger
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3. A patient presents with general mal-
aise and jaundice. He takes a wide 
range of herbal medications. The 
patient grows several of the herbal 
remedies in his organic garden. Labs 
are remarkable for elevated liver 
function tests. Which supplement is 
the most likely cause of his illness?
a. Garlic
b. Fish oil
c. Flax seed
d. Comfrey
e. Ginseng

4. A patient with headache and con-
fusion has been taking an illegally 
imported ayurvedic medication. 
The patient’s complete blood 
count reveals anemia and basophilic 
stippling. What is the most likely 
diagnosis?
a. Lead poisoning
b. Echinacea taken for a viral syn-

drome
c. St. John’s wort toxicity
d. Rauwolfia toxicity
e. Ma huang toxicity

5. A patient with depression and previ-
ously well-controlled HIV infection 
experiences a marked increase in viral 
load. The patient insists that he has 
not missed a single dose of his anti-
viral medications for months. He 
has recently started taking an herbal 
agent for management of depres-
sion. What agent has he likely started 
taking?

a. Ginkgo biloba
b. St. John’s wort
c. Ginseng
d. Garlic
e. Zinc

6. A patient purchased an herbal 
supplement for asthma while travel-
ing in Asia and brought it back to 
the United States. She presents with 
hypertension and angina after taking 
the supplement. What herb is most 
likely to cause her symptoms?
a. Ginkgo biloba
b. Comfrey
c. St. John’s wort
d. Ma huang
e. Saw palmetto

7. A patient presents with pain and 
skin ulceration. He reports that he 
applied an herbal salve to a wart and 
the skin ulceration subsequently 
developed. Which of the following 
herbs is the likely active ingredient in 
the salve?
a. Bloodroot
b. Green tea
c. Milk thistle
d. Garlic
e. Ginger

8. A patient who recently started taking 
St. John’s wort presents with sero-
tonin syndrome. She has a history of 
anxiety, depression, and chronic pain. 
Which of her current medications 
is least likely to have contributed to 
serotonin syndrome?
a. Buspirone
b. Fluoxetine
c. Tramadol
d. Alprazolam
e. Ondansetron

9. A 58-year-old male presents with 
chest pain. He has a known history 
of coronary artery disease, and his 
current medications include atorvas-
tatin, metoprolol, aspirin, and lisino-
pril. He is not asked about herbal or 
supplemental medications. His initial 
blood pressure is 120/75, but after 
administration of sublingual nitro-
glycerin, his blood pressure drops to 
75/58, and he becomes unrespon-
sive. Which of the following herbal 
or supplemental medications is most 
likely responsible for the patient’s 
hypotension?
a. Bitter orange supplements taken 

for weight loss
b. Male enhancement supplement 

that contains PDE inhibitors
c. Willow bark taken for  

osteoarthritis
d. Fiber supplements taken for  

constipation
e. Mercury poisoning from an 

ayurvedic medication

In Future Issues: Obesity

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.  

Primary Care Reports 
CME Objectives

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

1. Summarize recent, significant 
studies related to the practice 
of primary care medicine;

2. Evaluate the credibility of 
published data and recom-
mendations related to pri-
mary care medicine;

3. Discuss the advantages and 
disadvantages of new diag-
nostic and therapeutic pro-
cedures in the primary care 
setting.



Editor in Chief
Gregory R. Wise, MD, FACP
Associate Professor of Medicine
Oscar Boonshoft School of 
Medicine
Wright State University
President, Kettering Physicians 
Network
Dayton, OH

Editorial Board

Nancy J.V. Bohannon, MD, 
FACP
Private Practice
San Francisco, CA

Clara L. Carls, DO
Program Director 
Hinsdale Family Medicine 
Residency
Hinsdale, IL

Norton J. Greenberger, MD
Clinical Professor of Medicine
Harvard Medical School
Senior Physician
Brigham & Women’s Hospital
Boston, MA

Udaya Kabadi, MD
Professor 
University of Iowa School of 
Medicine
Iowa City, IA

Norman Kaplan, MD
Professor of Internal Medicine
Department of Internal Medicine
University of Texas Southwestern 
Medical School
Dallas, TX

Dan L. Longo, MD, FACP
Professor of Medicine
Harvard Medical School 
Deputy Editor, 
New England Journal of Medicine
Boston, MA

David B. Nash, MD, MBA
Dean
Jefferson School of Population 
Health
Thomas Jefferson University
Philadelphia, PA

Karen J. Nichols, DO, FACOI
Dean
Professor, Internal Medicine
Midwestern University
Chicago College of Osteopathic 
Medicine
Downers Grove, IL

Allen R. Nissenson, MD
Professor of Medicine
Director of Dialysis Program
University of California Los 
Angeles School of Medicine

Kenneth L. Noller, MD
Professor and Chairman
Department of OB/GYN
Tufts University School of 
Medicine
Boston, MA

Robert W. Piepho, PhD, FCP
Professor Emeritus of 
Pharmacology and Toxicology 
& Dean Emeritus
University of Missouri Kansas 
City School of Pharmacy
Kansas City, MO

Robert E. Rakel, MD
Department of Family and 
Community Medicine
Baylor College of Medicine
Houston, Texas

Glen D. Solomon, MD, FACP
Professor and Chair
Department of Internal Medicine
Wright State University
Boonshoft School of Medicine
Dayton, OH

Leon Speroff, MD
Professor of Obstetrics and 
Gynecology
Oregon Health Sciences 
University School of Medicine
Portland, OR

Robert B. Taylor, MD
Professor and Chairman 
Department of Family Medicine
Oregon Health Sciences 
University School of Medicine
Portland, OR

John K. Testerman, MD, PhD
Associate Professor and Chair
Department of Family Medicine
Loma Linda University
Loma Linda, CA

© 2013 AHC Media. All rights 
reserved. 

Primary Care Reports™ (ISSN 1040-2497) is 
published monthly by AHC Media LLC, One Atlanta 
Plaza, 950 East Paces Ferry Road NE, Suite 2850, 
Atlanta, GA 30326. Telephone: (800) 688-2421 or 
(404) 262-7436. 

Executive Editor: Leslie Coplin
Managing Editor: Neill Kimball
Interim Editorial Director: Lee Landenberger

GST Registration No.: R128870672

Periodicals Postage Paid at Atlanta, GA 30304 and at 
additional mailing offices. 

POSTMASTER: Send address 
changes to Primary Care Reports, 
P.O. Box 550669, Atlanta, GA 30355. 
Copyright © 2013 by AHC Media LLC, Atlanta, GA. 
All rights reserved. Reproduction, distribution, or 
translation without express written permission is 
strictly prohibited.

Back issues: $26. Missing issues will be fulfilled 
by customer service free of charge when contacted 
within one month of the missing issue’s date. 

Multiple copy prices: One to nine additional copies, 
$314 each; 10 or more additional copies, $279 each. 

Subscriber Information

Customer Service: 1-800-688-2421

Customer Service E-Mail:  
customerservice@ahcmedia.com

 Editorial E-Mail:  
leslie.coplin@ahcmedia.com

Online:  
http://www.ahcmedia.com

Subscription Prices

1 year with free AMA 
Category 1/Prescribed credits: $369

Add $17.95 for shipping & handling

(Student/Resident rate $170

Discounts are available for group 
 subscriptions, multiple copies, site-

licenses or electronic distribution. For 
pricing information, call  

Tria Kreutzer at 404-262-5482.

All prices U.S. only.  
U.S. possessions and Canada, add 

$30  
plus applicable GST. Other 

international orders, add $30. 

Accreditation
AHC Media is accredited by the 
Accreditation Council for Continuing 
Medical Education to provide continuing 
medical education for physicians.
AHC Media designates this educational 
activity for a maximum of 36 AMA PRA 
Category 1 Credits™. Each issue has been 
designated for a maximum of 2.30 AMA 
PRA Category 1 Credits™. Physicians 
should claim only credit commensurate 
with the extent of their participation in the 
activity.
This enduring material activity, Primary 
Care Reports, has been reviewed and is 
acceptable for up to 27 Prescribed credit(s) 
by the American Academy of Family 
Physicians. AAFP accreditation begins 
January 1, 2013. Term of approval is for 
one year from this date with the option 
of yearly renewal. Each issue is approved 
for 2.25 Prescribed credits. Credit may be 
claimed for one year from the date of each 
issue. Physicians should claim only the 
credit commensurate with the extent of 
their participation in the activity. 
This is an educational publication 
designed to present scientific information 
and opinion to health professionals, 
to stimulate thought, and further 
investigation. It does not provide 
advice regarding medical  diagnosis or 

treatment for any individual case. It is not 
intended for use by the  layman. Opinions 
expressed are not  necessarily those of 
this publication. Mention of products or 
services does not constitute endorsement. 
Clinical, legal, tax, and other comments 
are offered for general guidance only; 
professional counsel should be sought for 
specific situations.
This CME activity is intended for primary 
care and family practice physicians. It is in 
effect for 24 months from the date of the 
publication.

© 2013 AHC Media LLC. All rights 
reserved.



Volume 19, Supplement www.ahcmedia.com

2013 Subject Index: Volume 19, Numbers 1-12

Antinuclear antibodies
	 Anti-centromere,	9:124
	 Anti-cyclic	citrullinated	pep-

tide,	9:124
	 Anti-dsDNA,	9:123
	 Anti-histone,	9:124
	 Antineutrophilic	cytoplasmic,	

9:125
	 Antiphospholipid	antibodies,	

9:125
	 Antiribosomal	P	protein,	

9:124
	 Anti-Scl	70,	9:124
	 Anti-Smith,	9:123
	 Anti-SSA,	9:123
	 Anti-SSB,	9:123
	 Anti-U1RNP,	9:123
	 Anti-U3RNP,	9:124
	 Inflammatory	myopathies,	

9:124

A
Acetaminophen

	 Osteoarthritis,	6:83
	 Palliative	care,	8:112

Acute phase reactants, rheuma-
tology, 9:121-122

Addiction
	 Opioids,	2:23
Aminophylline, asthma, 5:69
Analgesics, osteoarthritis, 6:83
Anticholinergic therapy, 

asthma, 5:68
Antidepressant, tricyclic
	 Dyspepsia,	3:39
Anti-malarial drugs, osteoar-

thritis, 6:86

	 Rheumatoid	factor,	9:124
	 Rheumatology,	9:122
	 Sensitivity,	9:124
	 Specificity,	9:124
	 Staining,	9:123
	 Systemic	autoimmune	disease,	

9:124
Antisecretory therapy, dyspep-

sia, 3:39
Asthma
	 Aminophylline,	5:69
	 Anesthetics,	volatile,	5:71
	 Anticholinergic	therapy,	5:68
	 Becker	asthma	score,	5:63
	 Beta-adrenergic	agonists,	5:66
	 Clinical	presentation,	5:63
	 Corticosteroids,	5:66
	 Definition,	5:61
	 Helium-oxygen,	5:69
	 Ketamine,	5:70

1. Myocardial Perfusion Imaging: From Diagnosis 
to Prognosis

By	Arash	Kardan,	MD

2. Help! My Patient Needs Opioids, or Do They?
By	Nirmala	Abraham,	MD,	FABPM,	and	Cathy	Trame,	

RN,	MS,	CNS,	BC

3. An Update on Dyspepsia
By	Joseph	R.	Baber,	DO,	FACP,	and	Ramesh	K.	

Gandhi,	MD,	FACG

4. Osteoporosis
By	Priscilla	A.	Bresler,	MD

5. Acute Severe Asthma
By	Ronald	M.	Perkin,	MD,	and	Matthew	R.	Ledoux,	

MD

6. Osteoarthritis
By	Terrence	C.	Tan,	DO;	Zahra	Shahim,	MD;	and	

Keith	K.	Colburn,	MD,	FACP,	FACR

7. The Difficult Chronic Pain Patient: A Case of 
Borderline Personality Disorder? 

By	Randy	A.	Sansone,	MD,	and	Lori	A.	Sansone,	MD

8. Palliative Care Principles Primary Care Physicians 
Should Know

By	Ruth	M.	Thomson,	DO,	FACOI,	FAAHPM,	and	
Chirag	Rajni	Patel,	MD

9. Laboratory Tests in Rheumatology
By	Saru	Sachdeva,	MD,	and	Keith	K.	Colburn,	MD,	

FACP,	FACR

10. Schizophrenia: Metabolic Changes and Their 
Management

By	Udaya	M.	Kabadi,	MD,	FACP,	FRCP(C),	FACE

11. Stroke: Rehabilitation and Recovery
By	Ethan	Rand,	MD,	and	Joel	Stein,	MD

12. Complications of Supplements and Herbal 
Medications

By	Robert	McKie,	MD



2  Primary Care Reports / Volume 19, 2013 Subject Index  www.ahcmedia.com

	 Leukotriene-modifying	agents,	
5:70

	 Magnesium,	5:69
	 Management,	5:63
	 Mechanical	ventilation,	5:70
	 Oxygen	therapy,	5:64
	 Pathogenesis,	5:62
	 Risk	factors,	5:61,	5:62
	 Severe,	5:61
	 Theophylline,	5:69
Atherosclerosis
	 Pathogenesis,	1:2

B
Becker asthma score, 5:63
Beta-adrenergic agonists, 5:66
Bisphosphonates, 4:53
Bitter orange, 12:150 
Bloodroot, 12:151 
Bone loss, osteoporosis, 4:49
Bone mineral density, osteopo-

rosis, 4:46, 4:49
Bone quality, osteoporosis, 4:46
Bone remodeling, hormonal 

regulation, 4:47
Borderline personality disorder

	 Chronic	pain,	7:99
	 Definition,	7:93
	 Diagnosis,	7:95,	7:99,	7:101
	 Epidemiology,	7:95
	 Etiology,	7:95
	 Pain,	7:95
	 Self-harm	inventory,	7:100

Buspirone, dyspepsia, 3:39
Butterbur, 12:149

C
C-reactive protein, rheumatol-

ogy, 9:122
Calcitonin, osteoporosis, 4:56
Calcium, 12:153

	 osteoporosis,	4:50
Cancer, osteoporosis, 4:57
Cardiovascular disease

	 Cost,	1:2
	 Epidemiology,	1:2
	 Mortality,	1:2
	 Myocardial	perfusion	imaging,	

1:1
	 Prevalence,	1:2
	 Schizophrenia,	10:132

Chaparral, 12:149 
Chondroitin, osteoarthritis, 

6:85
Chromium, 12:153 
Colchicine, osteoarthritis, 6:85
Complement system, rheumatol-

ogy, 9:125

Comfrey, 12:149 
Coronary anatomy, 1:2
Corticosteroids, asthma, 5:66
Creatine, 12:152 
Cryoglobulins, rheumatology, 

9:126

D
Denosumab, osteoporosis, 4:56
Diet

	 Dyspepsia,	3:38
Dietary supplements

	 Calcium,	12:153
	 Cardiovascular	toxicity,	

12:150
	 Chromium,	12:153
	 Commonly	used,	12:148
	 Creatine,	12:152
	 Hematologic	toxicity,	12:150
	 In	medication,	12:148
	 Liver	toxicity,	12:149
	 Magnesium,	12:153
	 Neurologic	complications,	

12:151
	 Regulation,	12:145
	 Renal	complications,	12:151
	 Selenium,	12:153
	 Use,	12:147
	 Vitamin	A,	12:152
	 Vitamin	B,	12:152
	 Vitamin	C,	12:152
	 Vitamin	D,	12:152-153
	 Vitamin	E,	12:152-153
	 Vitamin	K,	12:152

Dyspepsia, 3:29
	 Antidepressant,	3:39
	 Antisecretory	therapy,	3:39
	 Buspirone,	3:39
	 Clinical	features,	3:31
	 Diagnostic	criteria,	3:31,	3:33
	 Diet,	3:38
	 Epidemiology,	3:29
	 Etiology,	3:30
	 Functional,	3:38
	 Integrative	therapies,	3:39
	 Lifestyle,	3:38
	 Management,	3:37
	 Palliative	care,	8:115
	 Pathophysiology,	3:32
	 Pharmacotherapy,	3:39
	 Prokinetic	therapy,	3:39
	 Treatment,	3:36
	 Uninvestigated,	3:37

Dysphagia, stroke, 11:141

E
Echinacea, 12:151 
Endoscopy, dyspepsia, 3:34

Equianalgesic dosing chart
	 Opioids,	2:20-21,	8:113

Erythrocyte sedimentation rate, 
rheumatology, 9:121

Estrogen, osteoporosis, 4:55

F
Ferritin, rheumatology, 9:122

G
Genetics, osteoporosis, 4:48
Ginkgo biloba, 12:150 
Ginseng, 12:150 
Glucocorticoids, osteoporosis, 

4:57
Glucosamine, osteoarthritis, 

6:85
Glucose intolerance, schizophre-

nia, 10:131

H
Helium-oxygen, asthma, 5:69
Herbal medications

	 Bitter	orange,	12:150
	 Bloodroot,	12:151
	 Butterbur,	12:149
	 Cardiovascular	toxicity,	

12:150
	 Chaparral,	12:149
	 Comfrey,	12:149
	 Commonly	used,	12:148
	 Echinacea,	12:151
	 Ginkgo	biloba,	12:150
	 Ginseng,	12:150
	 Hematologic	toxicity,	12:150
	 Indian	snakeroot,	12:151
	 In	medication,	12:148
	 Jimsonweed,	12:151
	 Kava	kava,	12:149
	 Licorice,	12:150
	 Liver	toxicity,	12:149
	 Ma	huang,	12:150
	 Neurologic	complications,	

12:151
	 Red	yeast	rice,	12:151
	 Regulation,	12:145
	 Renal	complications,	12:151
	 St.	John’s	wort,	12:151
	 Use,	12:147
	 Willow	bark,	12:150

Hormone
	 Bone	remodeling,	osteoporo-

sis,	4:47
	 Gonadal,	osteoporosis,	4:47

Hospice care, 8:117



www.ahcmedia.com   Primary Care Reports / Volume 19, 2013 Subject Index  3

I
Imaging

	 Myocardial	perfusion,	1:1,	1:3
Indian snakeroot, 12:151 
Integrative therapies, dyspepsia, 

3:39
Intraarticular hyaluronans, 

osteoarthritis, 6:85
Insulin sensitivity, schizophre-

nia, 10:131

J
Jimsonweed, 12:151 
Joint pain, osteoarthritis, 6:83

K
Kava kava, 12:149 
Ketamine, asthma, 5:70

L
Leukotriene-modifying agents, 

5:70
Licorice, 12:150 
Lifestyle

	 Dyspepsia,	3:38
	 Osteoarthritis,	6:82

M
Ma huang, 12:150 
Magnesium, 12:153
Magnesium, asthma, 5:69
Mechanical ventilation, 5:7
Myocardial infarction

	 Pathogenesis,	1:2
Myocardial perfusion imaging, 

1:1, 1:3
	 Ischemia,	1:3
	 Radiation,	1:9

N
Nonsteroidal anti-inflammatory 

drugs, osteoarthritis, 6:83
	 Oral,	6:84
	 Palliative	care,	8:112
	 Topical,	6:84

Nuclear medicine, 1:1
Nutrition, osteoporosis, 4:50

O
Obesity, schizophrenia, 10:130
Opioids

	 Addiction,	2:23
	 Equianalgesic	dosing	chart,	

2:20-21
	 Non-cancer	pain,	2:24
	 Osteoarthritis,	6:83
	 Pain,	2:17

	 Palliative	care,	2:22,	8:113
	 Substance	abuse,	2:17

Osteoarthritis
	 Acetaminophen,	6:83
	 Analgesics,	6:83
	 Anti-malarial	drugs,	6:86
	 Chondroitin,	6:85
	 Classification,	6:79
	 Clinical	manifestations,	6:79
	 Colchicine,	6:85
	 Complications,	6:86
	 Diagnosis,	6:80
	 Disability,	6:77
	 Etiology,	6:79
	 Foot,	6:80
	 Functional	limitations,	6:77
	 Glucosamine,	6:85
	 Hands,	6:79
	 Hip,	6:80
	 Imaging,	6:81
	 Intraarticular	hyaluronans,	

6:84
	 Joint	pain,	6:83
	 Knee,	6:80
	 Lifestyle	changes,	6:82
	 Magnetic	resonance	imaging,	

6:81
	 Management,	6:82
	 Mortality,	6:86
	 Nonpharmacologic	therapy,	

6:82
	 Nonsteroidal	anti-inflamma-

tory	drugs,	6:83
	 Opioids,	6:83
	 Pathogenesis,	6:78
	 Physical	therapy,	6:82
	 Prognosis,	6:86
	 Risk	factors,	6:79
	 Surgery,	6:86
	 Symptoms,	6:80
	 Tramadol,	6:83

Osteopenia, 4:52
Osteoporosis

	 Bisphosphonates,	4:53
	 Bone	homeostasis,	4:47
	 Bone	loss,	4:49
	 Bone	mineral	density,	4:46
	 Bone	quality,	4:46
	 Calcitonin,	4:56
	 Calcium,	4:50
	 Definition,	4:46
	 Denosumab,	4:56
	 Epidemiology,	4:45
	 Estrogen,	4:55
	 Genetics,	4:48
	 Glucocorticoids,	4:57
	 Men,	4:57
	 Morbidity,	4:46

	 Mortality,	4:46
	 Pathophysiology,	4:47
	 Premenopause,	4:56
	 Risk	factors,	4:48
	 Screening	guidelines,	4:51
	 Selective	estrogen	receptor	

modulators,	4:55
	 Strontium	ranelate,	4:56
	 T-score	criteria,	4:47
	 Teriparatide,	4:56
	 Vitamin	D,	4:50

Oxygen therapy, asthma, 5:66

P
Pain

	 Borderline	personality	disor-
der,	7:95

	 Non-cancer,	opioids,	2:24
	 Opioids,	2:20
	 Palliative	care,	8:112

Palliative care
	 Benefits,	8:109
	 Communication,	8:116
	 Continuum	of	care,	8:107
	 Definition,	8:105
	 Delivery	models,	8:110
	 Dyspnea,	8:115
	 Educational	resources,	8:117
	 Eligibility,	8:109
	 Gaps,	8:107
	 Hospice	care,	8:117
	 Life	planning,	8:116
	 Nausea,	8:114
	 Opioids,	2:22
	 Pain,	8:112
	 Primary,	8:111
	 Prognosis,	8:117
	 Programs,	8:107
	 Specialty,	8:111
	 Symptom	management,	8:112
	 Vomiting,	8:114

Patient-physician relationship
	 Dyspepsia,	3:38

Pharmacotherapy
	 Dyspepsia,	3:39
	 Osteoporosis,	4:53

Physical therapy, osteoarthritis, 
6:83

Premenopause, osteoporosis, 
4:56

Prokinetic therapy, dyspepsia, 
3:39

R
Red yeast rice, 12:151
Rehabilitation, stroke, 11:137



4  Primary Care Reports / Volume 19, 2013 Subject Index  www.ahcmedia.com

Rheumatology
	 Acute	phase	reactants,	9:121
	 Antinuclear	antibodies,	9:122,	

9:123
	 C-reactive	protein,	9:122
	 Complement	system,	9:125
	 Cryoglobulins,	9:126
	 Erythrocyte	sedimentation	

rate,	9:121
	 Ferritin,	9:122
	 Inflammatory	myopathies,	

9:124
	 Laboratory	tests,	9:127
	 Rheumatoid	factor,	9:124
	 Vasculitides,	9:126

S
Schizophrenia

	 Cardiovascular	disease,	10:132
	 Definition,	10:129
	 Glucose	intolerance,	10:131
	 Insulin	intensity,	10:131
	 Management	strategies,	

10:133
	 Metabolic	disorders,	10:129

	 Mortality,	10:130
	 Obesity,	10:130

Selective estrogen receptor mod-
ulators, 4:55

Selenium, 12:153 
Self-harm inventory, borderline 

personality disorder, 7:100
St. John’s wort, 12:151 
Stroke

	 Cognitive	rehabilitation,	
11:141

	 Dysphagia,	11:141
	 Language,	11:140
	 Motor	rehabilitation,	11:138
	 Psychological	rehabilitation,	

11:141
	 Psychosocial	issues,	11:141
	 Rehabilitation,	11:137
	 Speech,	11:140
	 Transcranial	magnetic	stimula-

tion,	11:139
Substance abuse

	 Opioids,	2:17
	 Screening,	2:19
	 Toxicology	screening,	2:20

T
Teriparatide, 4:56
Theophylline, asthma, 5:69
Tramadol, osteoarthritis, 6:83
Transcranial magnetic stimula-

tion, 10:139

V
Vasculitides, rheumatology, 

9:126
Vitamin A, 12:152
Vitamin B, 12:152
Vitamin C, 12:152
Vitamin D, 12:152-153

	 osteoporosis,	4:50	
Vitamin E, 12:152-153
Vitamin K, 12:152

W
Willow bark, 12:150 
World Health Organization, 

T-Score Criteria, 4:47



23	 	 	 	 	 	 	 	 	 	 							Clinical	Briefs	in	Primary	Care

Volume 18, Number 12     Pages 23-24             December 2013

Primary Care
Evidence-based updates in primary care medicine                                              By Louis Kuritzky, MD

Supplement to Clinical Cardiology Alert, Clinical Oncology Alert, Critical Care Alert, Hospital Medicine Alert, 
Infectious Disease Alert, Neurology Alert, OB/GYN Clinical Alert, Primary Care Reports.

Clinical Briefs in ™

Goldilocks Unable  
to Find Amount  
of Antioxidants  
That’s Just Right

Source: Bjelakovic G, et al. JAMA 2013; 
310:1178-1179.

The observation that excess oxida-
tive stress is associated with diverse 

pathologic consequence has been con-
sistently coupled with the obvious next 
intellectual step: antioxidants should be 
beneficial to prevent these consequences. 
Unfortunately, no Goldiloks has stepped 
forward to inform us which antioxidant is 
too much, which is too little, and which 
is just right. Or maybe the antioxidant hy-
pothesis is just a fairy tale, after all?

This is not the first time that observa-
tional hypotheses have disappointed. In 
two clinical trials of antioxidant supple-
mentation in persons at risk for lung 
cancer (combined n > 45,000), the first 
trial found an increase in lung cancer and 
mortality, and the follow-up trial was dis-
continued almost 2 years early because of 
similar outcomes.

This most recent Cochrane systematic 
review included 78 trials (n = 296,707) 
performed in both primary and second-
ary prevention modes. The “bottom line” 
is worth quoting: “Antioxidant supple-
ments are not associated with lower all-
cause mortality. Beta carotene, vitamin 
E, and higher doses of vitamin A may be 
associated with higher all-cause mortal-
ity.” Some naysayers would suggest that 
we have not yet fulfilled the Goldilocks 
systematic approach: Maybe we used too 
little, maybe we used too much, or maybe 
we used the wrong formation, and have 

not yet found the approach that’s “just 
right.” For now, the science does not sup-
port a role for antioxidants in primary or 
secondary prevention.   n

Antipsychotics Are  
Associated with  
Increased VTE Risk
Source: Wu CS, et al. J Clin Psychiatry 
2013;74:918-924.

Antipsychotics have suffered a belea-
guered course of late: literature show-

ing little efficacy advantage of newer vs 
older agents, concerns about increased mor-
tality associated with their use, etc. A recent 
report suggests that antipsychotic treatment 
is also associated with a clinically mean-
ingful increase in risk for venous thrombo-
embolism (VTE), comprised of deep vein 
thrombosis plus pulmonary embolism.

Wu et al performed a case-control study 
of enrollees in the National Health Insur-
ance Research Database of Taiwan to com-
pare cases of confirmed VTE (n = 2162) 
with age-matched controls without VTE (n 
= 12,966). Initial analysis looked simply 
at the relative risk of antipsychotic use in 
persons with VTE vs controls. Second-step 
analysis adjusted for confounders.

Overall, the adjusted odds ratio for VTE 
in current antipsychotic users was 1.52 
(i.e., current users were 52% more likely 
to experience VTE than controls); the odds 
ratio was substantially worse (3.26: a more 
than 3-fold increase in risk) for new users. 
These concerning results were attained 
even after correction for confounding fac-
tors such as utilization of thrombogenic 
medications (e.g., oral contraceptives) and 
medical comorbidities associated with in-
creased VTE risk (e.g., congestive heart 

failure). Analysis of different classes of an-
tipsychotics did not find any particular dis-
tinction among them. The mechanism by 
which antipsychotics might increase VTE 
risk is uncertain, although the authors posit 
that antipsychotic-induced sedation could 
lead to less physical activity with subse-
quent venous stasis. In any case, these 
data suggest vigilance for VTE in persons 
prescribed antipsychotics, especially in the 
early months of use.   n

Physician Visits  
for Itching
Source: Shive M, et al. J Am Acad Der-
matol 2013;69:550-556.

If results from the national ambulatory 
Medical Care Survey conducted by the 

CDC are correct, pruritus as a presenting 
complaint in ambulatory care may merit 
more of our attention. In a retrospective 
review of data from 1999-2009, there were 
approximately 7 million office visits per 
year in which pruritus (or itching) was in-
dicated as a presenting symptom. In com-
parison, there were almost 18 million visits 
per year for low back pain. Since itch may 
or may not have been specifically indicated 
when syndromes such as a drug allergic re-
action occur, the authors suggest that these 
numbers likely underestimate the true 
prevalence of pruritus.

The consequences of pruritus may 
range from minor nuisance to intolerable. 
Indeed, patients taking opioid analgesia 
frequently mention pruritus as a treat-
ment-limiting adverse effect. Fortunately, 
clinicians have a diversity of agents to 
treat pruritus, including multiple genera-
tions of antihistamines as well as steroids 
(topical and systemic). Finally, it has been 
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recognized for more than 2 decades that 
doxepin — traditionally used as an anti-
depressant — has antihistaminic potency 
as much as 50 times greater than the most 
potent “traditional” antihistamines such 
as hydroxyzine. Because of this antihis-
taminic potency, doxepin is often used in 
refractory urticaria, when other antihista-
mines have failed, even though sedation is 
common at typical therapeutic doses.   n

Consequences of Non-
Adherence in Treated 
Hypertensives
Source: Cummings DM, et al. J Am Soc 
Hypertens 2013;7:363-369.

The relationship between elevated 
blood pressure (BP) and stroke is lin-

ear and continuous. An abundance of clin-
ical trial data indicate that treatment of hy-
pertension (HTN) by means of numerous 
diverse classes of antihypertensives low-
ers stroke risk by ≥ 40%. Clinical trials, 
however, are not “real life.” The Reasons 
for Geographic and Racial Disparities in 
Stroke (REGARDS) study is examining 
a large population (n = 30,239) of south-
eastern men and women with HTN. Their 
assessment of the relationship between 
self-reported degree of antihypertensive 
medication adherence and serious out-
comes (stroke/TIA) from a subset popula-
tion (n = 15,071) is quite sobering.

During a 5-year window of observa-
tion, study participants were grouped into 
four categories of adherence using the 
Morisky scale, which translates into gen-
eral groupings of high, good, moderate, 
and low adherence. Perhaps not surpris-

ingly, mean systolic BP in the high adher-
ence group was substantially better than 
the low adherence group (131 mmHg vs 
138 mmHg). Incidence of stroke or TIA 
was 8% higher in the lowest adherence 
group compared to the highest. Good 
BP control has meaningful payoff; every 
decrement of adherence less than that is 
costly.   n

Long-Term Risk- 
Reduction Benefits  
of Sigmoidoscopy  
and Colonoscopy

Source: Nishihara R, et al. N Engl J Med 
2013;369:1095-1105.

Participants from two large obser-
vational studies provide an oppor-

tunity to evaluate the risk reduction ac-
crued from either colonoscopy (COL) or 
sigmoidoscopy (SIG). The Nurses’ Health 
Study (n = 121,700 female nurses) and the 
Health Professionals Follow-up Study (n 
= 51,529 male health professionals) have 
more than 20 years’ prospective follow-up 
of their participants. During this interval, 
there were 1185 cases of colon cancer and 
474 deaths from colon cancer.

Skeptics have long held fast to the te-
net that SIG had an advantage over COL: 
proven risk reduction for colon cancer 
mortality for the former. Although the in-
tuitive additional advantage of examining 
the entire colon with COL seemed a no-
brainer, purists argued that whether COL 
was truly better than SIG was not yet prov-
en, and that since COL was associated with 
greater risks (perforation, adverse effects 
from sedation, etc.), there was reasonable 
basis to continue with SIG as a preferred 
method. In accord with this philosophy, 
noting the many missed opportunities for 
colon cancer screening and prevention, 
advocacy groups rallied around the call-to-
action, “The best colon cancer screening 
test is whichever one you can get done!”

These data may change that perspec-
tive, since the risk reduction for colon 
cancer death was almost twice as great for 
COL as SIG (hazard ratios, 0.59 vs 0.32). 
The “no-brainer” part of the equation was 
also resoundingly confirmed: COL re-
duced mortality from proximal colon can-
cer by more than half compared to no risk 
reduction through SIG.   n

Warfarin Outperforms 
Dabigatran in Patients 
with Mechanical Heart 
Valves
Source: Eikelboom JW, et al. N Engl J 
Med 2013;369:1206-1214.

The atrial fibrillation (af) headlines 
have been filled with celebration 

over the efficacy of factor Xa inhibitors 
(e.g., rivaroxaban, apixaban) and direct 
thrombin inhibitors (e.g., dabigatran) for 
prevention of thrombotic events. Since 
warfarin — though highly effective, ex-
haustively studied, and time-tested — also 
has distinct clinical burdens (e.g., need for 
monitoring, food interactions, drug inter-
actions), agents that were at least as effi-
cacious for thrombotic risk reduction — 
with fewer of these same clinical burdens 
— were welcomed.

Success in AF, however, does not nec-
essarily translate into other pathologies. 
Eikelboom et al studied patients with 
recent mitral or aortic mechanical valve 
replacement (n = 252). Subjects were ran-
domized to dabigatran or warfarin. About 
one-fourth of these patients also had AF.

The trial had to be discontinued early 
because of untoward events in the dabiga-
tran group: stroke occurred in 5% of the 
dabigatran group vs none in the warfarin 
group, and major bleeding was twice as 
common on dabigatran (4% vs 2%). Al-
though earlier trials in animals were en-
couraging, these data indicate that warfarin 
is safer and better tolerated in patients with 
recent surgery for prosthetic mechanical 
heart valves.   n

Clinical Briefs in Primary 
Care is going digital! 

Beginning with the January issue, 
Clinical Briefs in Primary Care can be 
found exclusively online. It will no 
longer be inserted in your newsletter. 
You will find the same high-quality, 
evidence-based updates in primary 
care that you know and trust. You will 
be able to access the online edition 
anywhere. We hope this transition will 
better meet your needs as a subscrib-
er. Stay tuned for more information 
about this digital transition. We will 
keep you posted on all the details!
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In this issue: Reglan safe in pregnancy; battle 
brewing over naming of biosimilar drugs; and 
FDA actions.

Reglan safe in pregnancy
Use of the anti-nausea medication metoclo-

pramide (Reglan) in pregnancy is not associated 
with an increased risk of major congenital malfor-
mations, spontaneous abortion, or stillbirth. These 
were the findings of large, register-based cohort 
study from Denmark. The safety of metoclo-
pramide in pregnancy has been of concern because 
it is increasingly used to treat pregnant women 
with nausea and vomiting. Metoclopramide-
exposed pregnant women were matched with 
unexposed women in a 1:4 ratio, with more than 
40,000 exposed women in the cohort, of whom 
more than 28,000 received the drug in the first 
trimester. The drug was not associated with major 
malformations or any of more than 20 individual 
malformations. There was no increase in spontane-
ous abortion, stillbirth, preterm birth, low birth 
weight, or fetal growth restriction (JAMA 2013; 
310:1601-1611).   n

Battle over naming of biosimilar drugs
A battle is shaping up between biotech compa-

nies and the Generic Pharmaceutical Association 
(GPhA) over the naming of biosimilar drugs. 
Biosimilars, or “follow-on biologics,” are prod-
ucts whose active ingredient is an approved ver-
sion of a previously approved biopharmaceutical. 
Since biologics are generally manufactured in 
a complex process that may include molecular 
clones and proprietary cell lines, it is virtually 
impossible for the manufacturers of a biosimilar 
to match the process step-by-step. This results 
in small differences between the innovator prod-

uct and the follow-on product (hence the name 
“biosimilar”). With billions of dollars of revenue 
at stake, biotech companies, such as Genentech 
and Amgen, have been lobbying federal and state 
legislators to tighten the rules regarding use of 
biosimilars. There has also been concern that the 
FDA might prohibit biosimilar manufacturers 
from using the same generic name as the origi-
nal drug, a move that biotech companies would 
endorse and the GPhA would strongly oppose. A 
bipartisan group of senators recently entered the 
fray by penning a letter to the FDA urging the 
agency to allow biosimilars to share the name of 
the innovator product. Led by Republican John 
McCain and Democrats John Rockefeller and 
Tom Harkin, six senators urged the FDA to fol-
low the intent of the Biologic Price Competition 
and Innovation Act, suggesting that if biosimi-
lars were not allowed to share the same name it 
would undermine “the safety and accessibility 
of affordable biosimilars.” The FDA had been in 
support of allowing biosimilars to share generic 
names, but the sudden removal of a page from 
the FDA website that contained a 2006 statement 
supporting same-name biosimilars prompted the 
concern of the senators.   n

FDA Actions
The FDA is recommending that hydrocodone-

containing pain medications (Vicodin, Norco, 
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Lortab, and others) be upgraded from schedule 
III to schedule II. The move would put signifi-
cant restrictions on the drugs, including requir-
ing a physician signature for each prescription, 
no refills, and no phone or fax prescriptions. 
Hydrocodone would join other powerful opi-
oids including oxycodone, morphine, fentanyl, 
and methadone in the more restricted schedule 
II category. The FDA is reacting to the epidemic 
of prescription drug abuse and addiction that 
has decimated some communities in this coun-
try and has led to the overdose by tens of thou-
sands, including teenagers and young adults. 
Prescription drug overdoses now outnumber 
illegal drug overdoses 3:1. The Drug Enforcement 
Agency has been pushing for stronger controls on 
hydrocodone for years, but physician and phar-
macy organizations have successfully argued that 
the change unfairly impacts legitimate patients 
and would increase physician and pharmacy 
workloads. Hydrocodone/acetaminophen combi-
nation drugs were the most frequently prescribed 
medications in the United States last year. The 
change is likely to take effect by mid-2014.

Meanwhile, the FDA has approved an 
extended-release hydrocodone product for the 
management of severe pain requiring daily, 
around-the-clock treatment. The drug is an 
extended-release formulation of hydrocodone 
that is dosed twice a day. It is available in six 
strengths — 10, 15, 20, 30, 40, and 50 mg 
capsules. Because of concerns of addiction and 
abuse, and the greater risk of overdose and death 
associated with extended-release and long-acting 
formulations, hydrocodone extended-release 
should be reserved for patients in whom alter-
native treatment options are ineffective, not 
tolerated, or one otherwise provides inadequate 
pain management. The approval of hydroco-
done extended-release was controversial given 
that the drug is not packaged as a tamper-
proof capsule, theoretically allowing it to be 
crushed, chewed, or even injected. Experience 
with abuse of extended-release oxycodone 
(OxyContin) prompted the FDA to require 
Purdue Pharmaceuticals to reformulate the drug 
into a tamper-proof capsule in 2010. Some in the 
FDA felt this new formulation of hydrocodone 
should be similarly packaged, but the drug was 
approved without such restrictions. Hydrocodone 
extended-release will be schedule II, and mar-
keted by Zogenix Inc. as Zohydro. 

The FDA has approved two new drugs to 
treat pulmonary arterial hypertension (PAH). 
Macitentan is a dual endothelin-receptor antago-
nist, while riociguat is a first in class soluble 
guanylate cyclase stimulator. Macitentan is a 
once-daily pill that is approved to treat PAH. Its 
safety and efficacy was established in a 2-year, 
randomized, placebo-controlled trial of 742 
patients. Patients in the active treatment group 
had delayed progression of the disease and 
improved symptoms. Macitentan is manufac-
tured by Actelion Pharmaceuticals and will be 
marketed as Opsumit. Riociguat is also an oral 
agent given three times a day. It is approved 
for PAH and also for chronic thromboembolic 
pulmonary hypertension (CTEPH), the first 
drug to be approved for this latter indication. 
Safety and efficacy for PAH was shown in a trial 
of 443 patients in which treated patients had 
improved 6-minute walk times after 12 weeks. It 
was shown to be effective for CTEPH in a study 
of 261 patients in which treated patients had 
improved walk times at 16 weeks. Riociguat is 
marketed as Adempas by Bayer HealthCare.

An FDA advisory group has recommended 
approval of simeprevir and sofosbuvir, two 
long-awaited agents to treat hepatitis C virus 
(HCV). Both are oral drugs and have higher cure 
rates compared with currently available agents. 
Simeprevir is a protease inhibitor, similar to cur-
rently available agents such as telaprevir and 
boceprevir, while sofosbuvir is a new type of hepa-
titis c antiviral called a nucleotide analogue (or 
“nuke”). Sofosbuvir has been highly anticipated 
as clinical trials suggest that it results in sustained 
virological responses as high as 90%, and may 
eventually be part of an all-oral regimen for HCV 
along with ribavirin. The FDA is expected to 
approve both drugs by mid-December. Simeprevir 
will be marketed by Johnson & Johnson while 
sofosbuvir will be marketed by Gilead Sciences.   n
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