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THE ARRIVAL OF VIAGRA® ON THE MARKET IN 1998 LED TO A SEXUAL 
revolution of sorts. Suddenly, erectile dysfunction (ED) was a 

legitimate concern that men could discuss with their doctors. Pre-
scriptions for Viagra (sildenafil citrate) increased at record pace. 
Men with ED found relief, but soon those without diagnosed ED 
reported benefits too. Viagra works by inhibiting the enzyme phos-
phodiesterase-5 (PDE-5). A large market developed, and in 2003 
two other PDE-5 inhibitors were approved: Cialis® (tadalafil) and 
Levitra® (vardenafil).1 

Interest in Viagra did not go unnoticed by manufacturers of 
herbal remedies.2 Numerous “herbal Viagra” products claimed to 
have all the benefits of pharmaceuticals without the side effects. 
For centuries, extracts of various animal parts, oysters, and many 
herbs have been recommended to overcome “impotence,” the older 
term for ED.3 To avoid regulatory problems, such products claim to 
provide male sexual enhancement. Products containing herbs like 
yohimbe, epimedium, ginseng, Ginkgo biloba, and many others, of-
ten in complex multi-herb mixtures, flooded the market.4 By 2006, 
herbal remedies with names like Stamina-RX, Mentalk, and Sex 
Gold generated almost $400 million in annual sales.5 

Some of these products really worked, which drew attention to 
their composition. Regulatory agencies tested some samples and 
found that some “all-natural” and “safe” “herbal Viagra” products 
contained Viagra itself. This is a serious problem given that PDE-5 
inhibitors have well-established side effects. In addition, about two-
thirds of those patients with ED also have hypertension and isch-
emic heart disease, and PDE-5 inhibitors interact negatively with 
the drugs commonly used to treat these diseases.6 Men who would 
be warned against using prescription PDE-5 inhibitors might try 
herbal remedies that could produce the drug interactions they were 
seeking to avoid. 
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But how big a problem is this? The literature in this 
area was reviewed to provide evidence for physicians 
advising patients who might be using herbal remedies 
for ED or sexual enhancement. This revealed a massive 
problem that physicians, patients, and regulatory agencies 
need to address urgently. 

Reviewing the Literature
In 2002, Health Canada ordered a recall of a Chinese 

herbal remedy that had been on the market since 1999.7 

The product was sold to enhance sexual function in men 
and women, and its label stated it contained five herbs. 
When tested, it was found to contain a compound that was 
not of natural origin and was almost identical to sildenafil. 
Studies published that year reported finding sildenafil in a 
herbal remedy in Taiwan and herbal soft drinks in Japan.8,9 
Both products contained more than 40 mg sildenafil per 
dose, which falls within the recommended dosage range 
of Viagra. In addition, the soft drink contained phentol-
amine, used in hypertensive emergencies and suggested 
as an oral ED treatment. Over the next couple of years, 
herbal remedies adulterated with pharmaceutical PDE-5 
inhibitors were identified in the United States, the United 
Kingdom, the Netherlands, Kuwait, Saudi Arabia, Singa-
pore, Korea, China, and Taiwan. More recent studies from 
France, Italy, and India have brought the total number of 
studies identifying adulterated sexual enhancement prod-
ucts to 50.

In some cases, concerns arose from patients. For exam-
ple, a 50-year-old man in the U.K. was taking alpha- and 
beta-blockers, along with 50 mg sildenafil at least week-

ly.10 A friend suggested he try an “all natural” herbal rem-
edy, which he did in addition to his sildenafil. The herb 
worked so well he became suspicious and brought the 
matter to the attention of his physician who arranged to 
have the capsules tested by a toxicology lab. They tested 
15 capsules and found that all contained sildenafil (50-71 
mg per capsule) and 10 of the 15 also contained tadala-
fil (0.4-2.4 mg). This man was therefore taking more 
than the recommended dose of sildenafil (100 mg in 24 
hours), in addition to about one-quarter the starting dose 
of tadalafil.11 On top of this, he was at risk of serious drug 
interactions with his heart medications.

Earlier attempts to identify adulterants were frustrated 
by the complexity of herbal mixtures. This made standard 
testing methods unreliable and time-consuming.12 How-
ever, since 2006, newer detection methods have led to sig-
nificant improvements. As a result, adulterants other than 
the three approved PDE-5 inhibitors have been identified 
in herbal remedies. 

Extent of the Problem
It is difficult to determine exactly how extensively 

adulteration occurs. Most of the studies report individual 
products submitted to various food and drug safety au-
thorities. However, a number of studies have collected 
several products to gain estimates of the extent of adulter-
ation. In the first of these, 40 herbal remedies marketed to 
improve sexual performance were screened in the United 
States.4 Of these, 19 (48%) contained PDE-5 inhibitors 
(eight had sildenafil, 14-60 mg/unit; nine had tadalafil, 
4.6-16.9 mg/unit; and two others had analogs). Analogs 
are chemical variants of the original drugs, often referred 
to as designer drugs when made illicitly.

In one Canadian study, researchers purchased six prod-
ucts from the Internet and one from a local health food 
store.13 One contained 30 mg sildenafil and another 20 
mg tadalafil (29% of the products). In China, more than 
200 products were collected by Chinese authorities from 
health markets.12 Eighty-one were labeled as natural en-
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• Herbal remedies to enhance sexual performance  
 are being consumed in large quantities around the  
 world.
• At least 50 studies have demonstrated that such  
 products are frequently adulterated with synthetic  
 compounds related to prescription pharmaceuticals  
 for erectile dysfunction.
• People are being placed at serious risk due to  
 known and unknown side effects and drug interac- 
 tions from these adulterants.
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hancers of sexual performance. Of these, 28 (35%) were 
found to contain sildenafil. The concentrations were not 
reported, but the article stated that in many cases the doses 
greatly exceeded the recommended daily dose of sildena-
fil. A French study analyzed 17 products originating from 
China, Taiwan, Estonia, or Spain.11 Eight of these (47%) 
were adulterated, five with sildenafil (0.3-120 mg/unit), 
two with tadalafil (10 and 31 mg/dose), one with varde-
nafil (16 mg), and two others with analogs (two contained 
two adulterants).

A 2007 study in Hong Kong collected 26 herbal rem-
edies from convenience stores.14 Fifteen (58%) of these 
products were adulterated, revealing a trend towards adul-
teration with analogs: sildenafil was found in one product 
with the rest containing various analogs. A more recent 
U.S. study found that 15 of 26 products (58%) were adul-
terated, 12 of them with analogs.15 A series of raids by 
the Health Sciences Authority in two red-light districts in 
Singapore led to 175 sexual enhancement products being 
sold at makeshift stalls.16 Of these, 134 (77%) were adul-
terated with pharmaceuticals, 92% of which was sildena-
fil. More than half of these products contained > 100 mg 
sildenafil per dose, which exceeds the recommended daily 
maximum dose. Other pharmaceuticals identified in these 
herbal remedies included tadalafil, vardenafil, lidocaine, 
sibutramine, chloramphenicol, and glibenclamide.

Two other studies have found lower incidences of adul-
teration. An analysis of 90 herbal remedies purchased in 
Chinatown, New York, found one sample contaminated 
with sildenafil.17 The study did not report how many of 
the remedies were recommended for sexual enhancement. 
A total of five products were adulterated. Another study 
of Ayurvedic remedies for sexual enhancement sold in 
India identified only one adulterated product, though it 
contained 72.5 mg sildenafil.6 

PDE-5 inhibitor adulterants have also been found in 
other products marketed to improve sexual performance. 
These include herbal drinks and other foods,18 candies,19 
soft drinks,8 topical creams,1 and bulk powders used to 
make dietary supplements.20,21 

Types of Adulterants
Up until around 2006, adulterated samples tended to 

contain one or more of the three approved PDE-5 in-
hibitors. Since then, adulterated samples have been more 
likely to contain analogs of these drugs. This has created 
difficulties with detection. Such designer drugs contain 
small variations on the structures of the approved drugs. 

Producing analogs is one of the strategies used by 
pharmaceutical researchers to develop new products for 
testing.14 Some of the adulterants identified have been 
patented, though not approved for distribution.22 The 
presence of so many analogs in herbal supplements re-

veals that knowledgeable chemists are involved in what 
amounts to a designer drug production system. Analogs 
are often described in legitimate patents, which are then 
publicly available on the Internet. For example, 12 of the 
analogs identified as adulterants were described in earlier 
patents, which may have guided chemists to synthesize 
them for use as adulterants.23 

By 2009, 14 different analogs of approved PDE-5 in-
hibitors had been found as adulterants in dietary supple-
ments.11 The literature search for this article revealed 
seven additional analogs in more recent studies. It is es-
timated that three or four new analogs are isolated from 
herbal remedies each year.24 

While it is likely that such analogs are active as PDE-5 
inhibitors, most have little or no evidence to demonstrate 
this and are not approved for use. For example, one analog 
was shown to have potent PDE-5 and PDE-6 inhibitory 
activity in preliminary in vitro assays.23 The PDE-6 en-
zyme acts primarily in the human retina, raising concerns 
about visual side effects. Another adulterant was shown 
to have similar activity to sildenafil, a second to have half 
its potency, and a third to be an analog of vardenafil with 
similar potency.24 

In most cases, nothing is known about the side effects 
of analogs. One analog of vardenafil was found to be 
more lipid-soluble and metabolically stable than varde-
nafil.24 This would lead to a longer half-life and increased 
absorption into the central nervous system, increasing the 
risk of side effects. 

In general, analogs often have different side effects. For 
example, fenfluramine was an approved weight-loss prod-
uct until it was taken off the market because of adverse 
effects. An analog of this drug, N-nitrosofenfluramine has 
been identified in herbal remedies marketed for weight 
loss.25 However, nitrosamines are known hepatotoxins. 
Hundreds of cases of liver toxicity were reported in Ja-
pan and Singapore among people taking Chinese herbal 
remedies later found to contain N-nitrosofenfluramine. At 
least two deaths occurred, and 11 people required liver 
transplantation. Presumably, manufacturers of the herbal 
remedies assumed the analog would have similar effec-
tiveness, but failed to consider the fact that analogs often 
have differing toxicities. 

In addition to PDE-5 inhibitors, other adulterants have 
been found in herbal remedies marketed for sexual en-
hancement. These include an investigational selective se-
rotonin reductase inhibitor26 and glibenclamide, used to 
treat diabetes.27 

Adverse Effects
Men taking herbal remedies adulterated with PDE-

5 inhibitors are putting themselves at serious risk in a 
number of ways. Sildenafil and the approved PDE-5 in-
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hibitors are well-known to have adverse effects such as 
headaches, facial flushing, dyspepsia, visual disturbanc-
es, and muscle aches. In addition, sildenafil is contra-
indicated in men taking drugs commonly used to treat 
hypertension and ischemic heart disease, including nitro-
glycerine, doxazosin, and terazosin.6 Other serious drug 
interactions are possible with erythromycin and HIV 
protease inhibitors.21 

During 2008, men consuming herbal sexual enhance-
ment products in Singapore reported a series of serious 
adverse effects. As of August 2009, 10 men had died.16 

Dozens of other serious adverse events were reported, 
though many were reversed.27 The products consumed 
by these men contained sildenafil along with very high 
doses of glibenclamide. In some cases, the samples con-
tained up to five times the daily recommended dose of 
glibenclamide. 

Little is known about the adverse effects of the analogs 
of PDE-5 inhibitors, but case reports are raising concerns. 
In Japan, one case of liver function impairment is thought 
to have been due to a sildenafil analog.28 In Hong Kong, 
a young man presented with ataxia after taking a sexual 
enhancement herbal remedy adulterated with another an-
alog of sildenafil.14 

Candies sold as natural sexual enhancement products 
contained an analog called aminotadalafil along with a 
previously unknown analog.19 The unknown compound 
was identified as the product of a chemical reaction be-
tween one of the sugar excipients and aminotadalafil. 
The latter contains a highly reactive chemical group, and 
points to the risk of unknown reactions occurring with 
these illicit products. 

Recommendations
All patients should be warned against using any herbal 

remedy or dietary supplement for sexual enhancement, un-
less verified by a reputable third party. Published studies 
have found that between one-third and one-half of such 
“natural” products are adulterated with synthetic chemicals. 
Earlier in 2010, the U.K. Medicines and Healthcare prod-
ucts Regulatory Agency warned against all such products, 
adding that its own survey found that 65% of such products 
were adulterated. Representatives for Pfizer, which manu-
factures Viagra, told the Associated Press that they found 
sildenafil in herbal tablets purchased in Thailand, Taiwan, 
Canada, Australia, New Zealand, Hong Kong, Malaysia, 
the U.K., and the United States.5 They also found sildenafil 
in 69% of 3,400 supplements purchased in China.

This is one example of a broader problem with herbal 
remedies. In May 2010, the Government Accountability 
Office reported to the U.S. Senate about deceptive and 
questionable marketing claims on some herbal remedies 
and their associated websites.29 

People who consume sexual enhancement herbal rem-

edies are risking the ingestion of chemicals for which no 
reliable data exist on their biological or adverse effects. 
No information is available on the possible contaminants, 
which may be present as a result of the reactions conduct-
ed to make such “designer drugs.” Regulation and enforce-
ment is needed to prevent another occurrence of what hap-
pened in Singapore. Until then, physicians need to warn all 
men and boys about the extent of this problem.  �
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Source: Boffetta P, et al. Fruit and vegetable intake and 
over-all cancer risk in the European Prospective Investiga-
tion into Cancer and Nutrition (EPIC). J Natl Cancer Inst 
2010;102:529-537.

THESE INVESTIGATORS WANTED TO LEARN MORE ABOUT THE

relationship between fruit and vegetable intake and 
cancer risk. To do this, they undertook a prospective 
analysis of the European Prospective Investigation into 
Cancer and Nutrition (EPIC) cohort for the years between 
1992 and 2000. The details of the EPIC study have been 
published;1 suffice it to say that it is a rigorous, large, im-
pressive, meticulously done cohort study evaluating the 
effects of diet and other lifestyle factors on a variety of 
health outcomes. Because of the nature of the study, the 
investigators have access to fairly precise information 
about diet and lifestyle factors. For purposes of this study, 
they were able to correlate fruit and vegetable intake with 
cancer incidence and mortality, controlling for tobacco 
smoking and alcohol drinking. 

The initial cohort was 142,605 men and 335,873 
women recruited from 23 European centers. There were 
significant variations among the centers in how the par-
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ticipants were recruited. For example, the French co-
hort drew from members of a health insurance plan, 
but participants at most of the Spanish and Italian cen-
ters included blood donors, members of several health 
insurance programs, employees of several enterprises, 
civil servants, and the general population. The cohorts 
of France, Norway, Utrecht, and Naples included only 
women. Data on diet of the participants for the preced-
ing year were generally collected by country-specific, 
self-administered, food-frequency questionnaires, al-
though there was variation in how this was done. The 
investigators evaluated associations between cancer and 
intake of total fruits, total vegetables, and total fruits and 
vegetables combined. Of note, potatoes, other tubers, le-
gumes, and vegetable juices were not included in the cal-
culation. Lifestyle questionnaires collected information 
on education, medical history, tobacco smoking, alcohol 
intake, occupational and leisure time physical activities, 
menstrual and reproductive history, use of oral contra-
ceptives, and hormonal therapy. Height and weight were 
measured at the baseline examination. 

There were a variety of methods used to assess can-
cer incidence and mortality, but these data generally came 
from population-based registries, by contacting the study 
participants and next of kin, and by searches through 
health insurance records. Cancer incidence and mortality 
data were coded according to the ICD-10 and the second 
revision of the International Classification of Diseases for 
Oncology (ICDO-2). Nonmelanoma skin cancer was ex-
cluded from the analysis. For this study, smoking-associ-
ated cancers were considered to be cancers of the lung, 
kidney, upper GI tract, liver, stomach, pancreas, and blad-
der;2 alcohol-associated cancers included cancers of the 
upper GI tract, breast, liver, and colorectum.3 

During a follow-up period of about 9 years, 9,604 men 
and 21,000 women were identified with cancer. The crude 
cancer incidence rates were 7.9 per 1,000 person-years in 
men and 7.1 per 1,000 person-years in women. Reduced 
cancer risk was statistically significantly associated with 
increased intake of fruits and vegetables combined, and 
also with total vegetable intake for the entire cohort (200 
g/d increased intake of fruits and vegetables combined, 
hazard ratio [HR] = 0.97; 100 g/d increased intake of total 
vegetables, HR = 0.98). The reduction in cancer risk with 
intake of fruits alone showed a slightly weaker inverse as-
sociation (100 g/d increased intake of total fruits, HR = 
0.99). Stratification by alcohol intake suggested a stronger 
reduction (e.g., greater benefit with higher fruit and veg-
etable intake) in cancer risk in heavy drinkers; further, this 
analysis suggested that the reduction in cancer risk associ-
ated with intake for fruits and vegetables was greatest for 
cancers caused by smoking and alcohol. There appeared to 
be a “dose-response” relationship between fruit and veg-
etable intake and cancer risk; there was a decreased over-

all cancer risk for the second to the fifth quintiles of the 
distribution compared with the first quintile (P for trend 
< 0.001). Results were comparable in men and women, 
although the precision of the risk estimates was greater in 
women because of the larger number of cancers.

There were variations in fruit and vegetable intake and 
in cancer risk among the centers. The median intake of 
fruits and vegetables was 335 g/d in the entire cohort. 
(This is roughly 4.5  servings per day. A “portion” of fruit 
or vegetables is about 80 g.) The intake ranged from a 
low of 231 g/day in Sweden to 511 g/day in Spain. In 
general, intake was higher in southern European countries 
than in northern European countries. High intake of fruits 
and vegetables was associated with female sex, higher 
education, physical activity, low alcohol intake, and nev-
er-smoking status. With regard to cancer risk, country-
specific rates in men ranged from 3.8 per 1,000 person-
years in the Netherlands to 10.1 per 1,000 person-years 
in Denmark. When countries were combined according 
to geographic region, the decrease in overall cancer risk 
for a 200 g/day increase in intake of fruits and vegetables 
was similar in the northern countries and in the southern 
countries. 

Since tobacco smoking and alcohol drinking are ma-
jor causes of cancer, the investigators repeated the main 
analysis after stratification for these behaviors. Stratifica-
tion by alcohol drinking suggested a stronger association 
in heavy drinkers than in moderate or nondrinkers. When 
cancers were stratified according to the presence of a 
causal association with tobacco smoking or alcohol drink-
ing, the inverse association with higher intake of fruits 
and vegetables was restricted to cancers associated with 
smoking and drinking, and the duration of follow-up did 
not change the results. The authors concluded that there is 
a “very small inverse association between intake of total 
fruits and vegetables and cancer risk,” and suggested that 
these results should be applied with caution.  

�	
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The notion that eating fruits and vegetables is good for 
you is sort of like Mom and apple pie. For example, the 
World Health Organization has recommended that people 
eat at least 5 portions (about 400 g) of fruits and vegeta-
bles a day to prevent cancer and other chronic diseases.4 
However, conclusive evidence that high intake of fruits 
and vegetables reduces the risk of cancer development is 
scant.5,6 Most available studies have concentrated on one 
or a few types of cancer and/or come from case-control 
studies. In fact, prospective studies have generally not 
supported a lower risk of cancer. Indeed, both the Inter-
national Agency for Research on Cancer and the World 
Cancer Research Fund have downgraded the strength of 
the evidence between fruit and vegetable intake and can-
cer risk.5,6  
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The putative mechanism(s) of reduced cancer risk in 
fruit and vegetable eaters includes antioxidant activity, 
modulation of detoxification enzymes, stimulation of im-
munologic response, modulation of hormonal level, and 
antiproliferative activities. It’s worth pointing out, how-
ever, that specific compounds in fruits and vegetables that 
might be responsible for such anticarcinogenic activities 
of these foods may not have been identified. 

The elephant in the room with regard to this topic is 
overall lifestyle. In the EPIC study, as in other attempts 
to address this issue, those who ate more fruits and veg-
etables had healthier lifestyles in general (lower intake 
of alcohol, never-smoking, and higher level of physical 
activity), which may have contributed to a lower cancer 
risk. The investigators adjusted for these known and well-
established risks, but were not able to control for every 
facet of healthy lifestyle, and did not take into account 
some factors that may be associated with cancer but are 
not yet generally accepted to be (such as cell phone use, 
sleep duration, living along a polluted river, etc.). 

Despite all these caveats, the current study is the stron-
gest to date linking fruit and vegetable intake with reduced 
cancer risk. The strengths of the current study are the size 
of the population included, the detail of dietary informa-
tion collected, and the rigor the investigators bring to their 
analyses. But the effect is very small. 

So, what does this mean to our patients? Fruits and 
vegetables probably do have a modest effect in reducing 
all-cancer risk. Moreover, for those who smoke or drink 
alcohol, the effect of eating fruits and vegetables on can-
cer risk might be more important. Of course, it may be 
difficult to convince the person who won’t quit smoking 
or drinking to eat more spinach.  �
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Source: Marsh KA, et al. Effect of a low glycemic index 
compared with a conventional healthy diet on polycystic ovary 
syndrome. Am J Clin Nutr 2010;92:83-92. 

WOMEN WITH POLYCYSTIC OVARY SYNDROME (PCOS) ARE a 
challenging group of patients who have significant 

metabolic disease in addition to infertility and hyperan-
drogenism. Approximately 6%-10% of reproductive-age 
women is affected (totaling 6.8 million women).1 This 
constitutes a large group that is at high risk for the de-
velopment of type 2 diabetes, hypertension, and heart 
disease, creating enormous personal, public health, and 
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economic impact. The underlying sinister abnormality in 
the complex process of the syndrome is that of insulin re-
sistance. Indeed, approximately 50% of all PCOS patients 
meets the criteria for metabolic syndrome, and thus has 
increased risk for developing cardiovascular disease due 
to the resulting hyperinsulinemia, hyperlipidemia, and 
elevated inflammatory markers. The risk of gestational 
diabetes may also be increased, though evidence is not 
conclusive at this point. The effect of the PCOS disease 
process may also extend beyond an increase in endome-
trial cancer, fibroids, and infertility for the individual, and 
pose risk for offspring. Sons of women with PCOS have 
early onset of obesity, insulin resistance, and hypercholes-
terolemia, observable even in infancy.2 

Dietary education is the cornerstone of therapy. Many 
studies focus on the importance of energy restriction to 
engender weight loss, as it is known that even achieving a 
modest 10% reduction can significantly reduce hyperlip-
idemia, hyperglycemia, and insulin resistance, while in-
creasing frequency of ovulation and conception.3 Others 
look at the manipulation of macronutrients to achieve a 
therapeutic clinical outcome, as weight loss is very dif-
ficult to achieve in this population.

Though a low-fat/high-carbohydrate diet traditionally 
was thought to aid in weight loss and improve clinical 
outcome, there has been a change to now recommending 
a high-protein/low-carbohydrate diet due to the increased 
satiating power of protein compared with carbohydrate 
or fat.4 Fiber and fat content make a difference in post-
prandial glucose and insulin levels. In a study by Katcher 
et al, 15 PCOS patients were placed on a high-fat/low-
carbohydrate/low-fiber Western diet (62% fat, 24% carbs, 
1% fiber) vs. a low-fat/high-carbohydrate/high-fiber diet 
(6% fat, 81% carbs, and 27 g fiber).5 It was noted that the 
low-fat/high-fiber diet worsened postprandial glucose and 
insulin levels (two times higher than the high-fat Western 
diet). This suggests that the carbohydrate portion of meals 
may be more influential than their fat content.

Kasim-Karakas et al looked specifically at the effect 
of manipulating protein vs. carbohydrate intake on hy-
perinsulinemia.6 They showed that when PCOS patients 
were placed on a fixed hypocaloric diet, which was then 
supplemented by either whey protein or simple sugars, 
the protein-supplemented group had significantly reduced 
body weight, fat mass, and serum cholesterol, compared 
with the simple sugars group. Diets rich in simple sugars 
(high-glycemic index) not only increase postprandial hy-
perglycemia, but also increase levels of ghrelin, leading 
to prolonged hunger, and rebound eating. Complex car-
bohydrates experience slower breakdown and absorption, 
hence a lower compensatory postprandial insulin output, 
and thus are deemed to have a low-glycemic index. The 
type of carbohydrate makes a critical difference, but no 
study to date has adequately and objectively compared 

the effectiveness of this strategy to a conventional healthy 
diet in the PCOS population. 

The study by Marsh et al set out to answer just this 
question. They randomly assigned overweight and obese 
premenopausal women with documented PCOS to con-
sumption of either a low-fat, low-glycemic index (GI) or 
a low-fat conventional healthy diet on the basis of high-
fiber and moderate- to high-GI breads and cereal foods. 
Both diets were designed to contain reduced energy, low 
fat, low saturated fat, and moderate-to-high fiber content. 
They also had a similar macronutrient distribution, so that 
only the quality of the carbohydrate varied between the 
two study groups. There was no energy restriction, but 
portion control was implemented so that there would be 
a progressive weight loss. They were also encouraged to 
do 30 minutes of moderate-intensity exercise daily, or 
10,000 steps measured by pedometer

Women who were diabetic or with other endocrine dis-
orders, pregnant, on oral contraceptives, or using antide-
pressants or lipid-lowering medications were excluded. 
Those with depression or an eating disorder were also 
culled from the candidate pool. The groups were matched 
for age, weight (BMI > 30 kg/m2 and BMI < 30 kg/m2), 
and whether they were currently utilizing metformin 
therapy (1,000-1,500 mg daily). Of the 280 that were 
screened, only 96 met the inclusion criteria.

Participants were instructed to follow the diet until 
they had lost either 7% of body weight or completed 12 
months of the study. Dietitians monitored the food intake 
at a weekly or biweekly meeting with the patients and 
monitored food journals kept by the patients. At study 
onset, blood was drawn for baseline total cholesterol, 
HDL cholesterol, triglycerides, apolipoprotein B, C-re-
active protein (CRP), fibrinogen, plasminogen activator 
inhibitor 1 (PAI-1), testosterone, sex hormone-binding 
globulin, luteinizing hormone, and follicle-stimulating 
hormone concentrations. At baseline and completion, an 
oral glucose tolerance test with plasma insulin and glu-
cose was performed. Subjects using metformin stopped 
the medication 2 weeks prior to this test to have an ad-
equate washout time and allow authentic values to be ob-
tained. The patients also kept menstrual charts from 6 
months prior to the study through the end to accurately 
determine improvements or worsening of function. The 
Polycystic Ovary Syndrome Questionnaire was adminis-
tered to determine changes in quality of life before and 
after treatment.

The findings of the study were a bit surprising in that 
very few participants actually achieved the intended 7% 
weight loss within the 12-month time. In addition, there 
was a large dropout rate for both groups, such that 21 in 
the low-GI group and 26 in the moderate-GI group failed 
to complete the study. The subjects who dropped out had 
a higher BMI and were more insulin-resistant. Of those 



Alternative Medicine Alert                 93

who did complete the study, there was no statistically 
significant difference between the two groups for weight 
loss, body fat, fat mass, PAI-1, CRP, testosterone, sex 
hormone-binding globulin, free androgen index, lutein-
izing hormone, or follicle-stimulating hormone. The only 
parameters that did improve with the change in dietary 
carbohydrate composition were menstrual cycle irregu-
larities. In those women with abnormalities at baseline, 
95% in the low-GI group showed improvement in regular-
ity, while only 63% in the moderate-GI arm did. Both diet 
groups showed an improvement in quality-of-life scores, 
with a significant improvement in the “emotion” category 
for the low-GI patients. For those patients taking metfor-
min, there was significant improvement in insulin sensi-
tivity with the addition of a low-GI diet change vs. those 
with low-GI diet alone, or compared with the moderate-
GI diet with or without metformin.

�	
��������

While this study was well-designed to exclusively sep-
arate out the difference obtained in recommending a low- 
vs. moderate-GI carbohydrate content, while holding 
exercise, energy expenditure, and macronutrients stable, 
there was little fanfare at the end for all the work. Happily, 
there was improvement in quality-of-life scores, and “im-
provement of menstrual irregularities,” but surprisingly 
there was not the expected improvement in other param-
eters related to improved insulin sensitivity: lipid analy-
sis (triglycerides, HDL, total cholesterol), inflammatory 
agents (CRP, PAI-1), sex hormone levels (testosterone, 
or sex hormone-binding globulin, luteinizing hormone, 
follicle-stimulating hormone), or weight (BMI).

Some of the disparities noted may have been due to the 
select patient population that excluded type 2 diabetics, 
and those with BMIs > 30 kg/m2, which put the patient 
at much more risk for the metabolically induced diseases 
mentioned. This created a more homogenous population 
with fewer variables. The high dropout rate figured into 
the problem as most of these women had the higher BMI 
and insulin resistance scores, which could have given the 
study more contrast and potency if they had completed 
the course of therapy. In addition, the select population 
had normal plasma lipid analyses at baseline, so it would 
be difficult to achieve a large or significant therapeutic 
excursion in this population. The authors conceded that 
the study was sufficiently powered to evaluate primary 
outcomes of determining insulin sensitivity and menstru-
al irregularity, but not the secondary outcomes (lipid, sex 
hormone, and inflammation parameters). The study did 
control for weight loss and allowed the dietary composi-
tion to be evaluated independently of weight loss. Part of 
the problem may have been the lack of significant differ-
ence between the low-glycemic and moderate-glycemic 
foods. Perhaps they should have utilized a high-glycemic 

load to be able to show more variance, and more sem-
blance of the real life high-glycemic carbohydrate intake 
of most of these patients.  �
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Source: Uribarri J, et al. Advanced glycation end products in 
foods and a practical guide to their reduction in the diet. J Am 
Diet Assoc 2010;110:911-916.

ADVANCED GLYCATION ENDPRODUCTS (AGES) HAVE LONG 
been recognized as toxic compounds regularly pro-

duced in small quantities in the body that in high concen-
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trations may prove harmful. Until recently it was believed 
that food was not a significant source of AGEs, but it is 
now accepted that foodstuffs can contribute to AGE build-
up within the body.

The authors of this article sought to enlarge upon the 
existing database of foods and their specific AGE content 
and tested a number of commonly eaten foods from a 
multi-ethnic population in the Northeast. Using validated 
laboratory techniques, they were able to determine the 
AGE content of more than 500 foods, as well as the im-
pact of specific cooking techniques. Their results support 
the general notion of the importance of anti-inflammatory 
diets that rely largely on vegetables, fruits, and whole 
grains. 

Foods with the highest AGE content included animal 
protein sources, with beef being the greatest source of 
AGEs, followed by full-fat cheeses, poultry, pork, fish, 
and eggs. Highly refined, thermally processed carbohy-
drate foods were a significant source of AGEs, while low-
fat and high-moisture (for example, yogurt) dairy products 
delivered far fewer AGEs than their full-fat counterparts.  

Noteworthy is that marinating meat in an acidic envi-
ronment of lemon juice and vinegar for 60 minutes re-
duced AGE generation. Other cooking techniques also 
made major differences in AGE food content, with “dry” 
techniques utilizing high temperatures (broiling, grilling, 
frying, or roasting) generating higher AGE levels than 
cooking at lower temperatures employing higher levels 
of moisture (boiling, stewing, steaming, or poaching) and 
for shorter periods of time.

The authors conclude that AGEs from food are a sig-
nificant source of potential inflammatory and oxidative 
damage, and that holding to a Mediterranean- or Asian-
style diet, together with utilizing cooking techniques that 
employ moist heat at low temperatures, can limit genera-
tion of these potentially harmful compounds.

�	
��������		

Frankly, this article is cool. The methodology is strong 
and the information relatively new, as it seems many might 
not even be aware of the existence of AGEs (also called 
glycotoxins because of the involvement of reducing sug-
ars in their formation through the Maillard or browning 
reaction), and even fewer that food may be a significant 
source of them. In addition, the conclusions suggest that 
the push toward an anti-inflammatory diet and lifestyle 
for optimal health is on target for reasons perhaps not pre-
viously recognized.

Until recently it was assumed that AGEs naturally pres-
ent in foods were not well-absorbed and so posed little 
risk to health. That assumption has been proven incorrect, 
and it is now known that AGEs are absorbed from food-
stuffs, as well as that various cooking techniques can alter 

the degree of exposure. The results of the investigators’ 
work is available on-line at: www.adajournal.org. 

The authors point out that therapeutic diets promoting 
high-protein intakes may contribute to long-term health 
problems through elevated AGE levels, a previously un-
recognized risk associated with select weight-loss pro-
grams, for example.

It is long now that inflammation has been seen as po-
tentially beneficial when acute and localized and harmful 
when persistent and inappropriate. All means at our dis-
posal should be used to help patients limit inflammatory 
potential, including through dietary manipulation. The re-
sults of this study add greatly to the force with which we 
can authentically make such recommendations.  �
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Source: Iverson DJ, et al. Practice parameter update: Evalua-
tion and management of driving risk in dementia: Report of the 
Quality Standards Subcommittee of the American Academy of 
Neurology. Neurology 2010;74:1316-1324.

THE AMERICAN ACADEMY OF NEUROLOGY HAS ISSUED A NEW 
practice parameter that updates the literature on the 

risk of demented patients driving. The authors reviewed 
articles from 1970 through 2006. They identified 6,000 
studies and selected 422 for full review. An additional 
80 references were added after secondary bibliography 
search. Successfully completing an on-road driving test 
(ORDT) was chosen as the gold standard for safe driving. 
The parameter addressed 5 questions.

1. How strongly are global measures of dementia se-
verity associated with decreased driving ability? The 
Clinical Dementia Rating (CDR) can identify patients at 
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CME Instructions 
Physicians participate in this continuing medical ed-

ucation program by reading the articles, using the pro-
vided references for further research, and studying the 
CME questions. Participants should select what they 
believe to be the correct answers, then refer to the list 
of correct answers to test their knowledge. To clarify 
confusion surrounding any questions answered incor-
rectly, please consult the source material. 

After completing this activity, participants must 
complete the evaluation form provided at the end of 
each semester (June and December) and return it in the 
reply envelope provided to receive a credit letter. When 
an evaluation form is received, a credit letter will be 
mailed to the participant. 

CME Objectives
After completing the program, physicians will be 
able to:

a. present evidence-based clinical analyses of com-
monly used alternative therapies; 

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

c. 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.

��'�-����
��
29. An analog of a pharmaceutical is:

a. a chemical compound that has the same activity and  
side effects as the pharmaceutical. 

b. a chemical compound that is substantially similar in  
structure to the pharmaceutical.

c. a chemical compound that is made by the same manu- 
facturer of the pharmaceutical.

d. All of the above

30. The reduction in cancer mortality associated with increased 
intake of fruits and vegetables is:
a. greater for women than for men. 

b. greater for fruits than for vegetables.

c. strongest for cancers associated with smoking and  
drinking.

d. now unequivocally established based on irrefutable  
evidence.

31. Which of the following statements is false?
a. Low-glycemic carbohydrates add an advantage to  

patients taking metformin in the improvement of insulin 
sensitivity. 

b. No effect is created on quality-of-life indicators for PCOS 
patients who ingest a low-glycemic carbohydrate diet.

c. There is an improvement in menstrual regularity in  
PCOS patients who change to a low-glycemic carbo- 
hydrate diet.

d. All of the above are false.

32. Choose the one incorrect statement regarding driving risk 
and dementia.
a. The Mini-Mental State Examination is a poor tool for  

identifying at-risk drivers.

b. If a patient declares that he is a safe driver, his physician 
should believe him.

c. Aggressive or impulsive personality traits are possibly  
useful in identifying patients with decreased driving  
ability.

d. No comprehensive neuropsychological assessment has  
yet been devised to evaluate driving risk in patients with 
dementia.

e. There are no interventions that reduce driving risk for  
patients with dementia.

Answers: 29. b, 30. c, 31. b, 32. b.

increased risk for unsafe driving.1 However, many patients 
identified by CDR will pass ORDT. The Folstein Mini-
Mental State Examination (MMSE) was not designed to 
identify unsafe drivers and performs poorly when used so. 
A score � 24 may identify an individual at risk.

2. To what extent are patients and their caregivers able 
to assess driving ability and risk? Not very well. Patients 
with Alzheimer’s dementia who identify themselves as 
“safe drivers” more often than not fail ORDT. A caregiv-
er’s opinion may be helpful if it is negative.

3. Which elements of the driving history are associated 
with decreased driving ability? A history of a crash in the 
last 5 years, a traffic citation in the last 2-3 years, self-im-
posed reduced driving mileage, self-reported avoidance 
of unsafe conditions (nighttime driving, driving in the 
rain, etc.), and aggressive or impulsive personality traits 
are possibly useful in identifying patients with decreased 
driving ability.

4. What neuropsychological tests provide additional 
prognostic information? No comprehensive neuropsy-
chological assessment has yet been devised to reliably 
evaluate driving risk in patients with dementia; they can 
help determine the severity of the dementia.

5. Are there interventions that reduce driving risk? No 
beneficial interventions have been demonstrated for pa-
tients with dementia. This includes licensing restrictions 
and driver’s training.

The authors offer an algorithm that incorporates the 
CDR and historical risk factors such as those listed above 
to estimate the driving risk and recommend that physi-
cians reevaluate patients who continue to drive every 6 
months. They conclude with the recommendation for 
more research into this subject.
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Let’s put this into perspective. If you were 24 when 
Ronny and the Daytonas recorded “GTO” in 1964, im-
mortalizing the Pontiac model of the same name, you 
would be staring 70 in its face and maybe, just maybe, be 
wondering whether your memory and your reaction times 
are what they once were. The baby-boom generation em-
braced the automobile and the freedom and mobility it 
provided. We are not going to let go easily. Because this 
population is aging and because physicians are expected 
to advise their patients and their caregivers on this topic, 
there has been a flurry of articles about the at-risk driver 
in the literature lately. The Journal of the American Medi-
cal Association recently published a similar article in its 
“Care of the Aging Patient” section.2 It covers much the 
same ground and evidence, but also includes a vignette 
that has a patient, his spouse, and his physician reflecting 
on the difficulty of terminating a patient’s driving privi-
leges. It also includes some resources that primary care 
physicians may find useful: the website for the Associa-
tion for Driver Rehabilitation Specialists,3 a patient hand-
out on driving and dementia from the American Academy 
of Family Physicians,4 and a guide on state licensing re-
quirements and reporting laws from the American Medi-
cal Association.5 

To whom is the physician responsible in this situation? 
The patient or the public? As Eby and Molnar point out in 
their editorial, there is a wide expanse of gray landscape 
between premature cessation of driving privileges that iso-
lates the patient and places additional responsibilities on 
the caregiver and continued driving that places the patient 
and others in harm’s way.6 Additionally, there are incon-
sistent legal requirements for physicians to report unsafe 
drivers. They note that 22 states encourage reporting and 
12 require it. However, only 25 states provide immunity 
to physicians from civil lawsuits that result from reporting 
and only 19 protect the identity of reporting physicians. 

The determinants of unsafe driving are more than just 
dementia. Poor eyesight, poor hearing, distractibility, and 
arthritis all play a role. Sometimes, physicians add to the 
problem by prescribing medications that exacerbate cog-
nitive decline. A new tool that considers crash history, 
family concerns, clinical condition, and cognitive func-
tions may be a useful marker to identify at-risk elderly 
drivers,7 but as a Cochrane Review states, “Driving leg-
islation and recommendations from medical practitioners 
requires further research that addresses these outcomes in 
order to provide the best outcomes for both drivers with 
dementia and the general public.”8  �
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Clinical Briefs in ™

Dietary added  
sugar and lipids

Source: Welsh JA, et al. JAMA 2010;303:
1490-1497.

Processed foods often contain added 
sucrose or high-fructose corn syrup to 

enhance palatability. Such added sugars 
(aSUG) may comprise as much as 16% 
of Americans’ caloric intake. The Insti-
tute of Medicine suggests a 25% maxi-
mum of daily calories from aSUG and the 
American Heart Association suggests a 5% 
maximum. The incidence of obesity, dia-
betes, and dental caries is associated with 
increased aSUG, but the relationship be-
tween aSUG and lipids is less well-defined.

Welsh et al studied the relationship 
between aSUG and lipids in NHANES 
participants (n = 6113). Overall, approxi-
mately 16% of calories daily were sup-
plied by aSUG in this population of adults. 
Excluded from analysis were persons with 
dietary reports that appeared unreliable 
(e.g., < 600 calories/d), marked triglycer-
ide elevation, BMI > 65 kg/m2, and those 
taking cholesterol-lowering medications.

There was a statistically significant as-
sociation between progressively higher 
levels of aSUG and lower HDL. Similarly, 
LDL and triglyceride levels were linearly 
related to aSUG, although the LDL results 
were not statistically significant in men.

The mechanism(s) by which aSUG 
consumption is related to lipid levels is 
incompletely understood, although it is 
recognized that fructose may stimulate he-
patic lipid production and reduce periph-
eral lipid clearance. Although not dem-
onstrated in a clinical trial, conceptually, 
reductions in aSUG on a population-wide 

basis could have important public health 
benefits.  n

Underrecognition  
of adverse effects

Source: Zimmerman M, et al. J Clin Psy-
chiatry 2010;71:484-490.

The design of clinical trials sometimes 
allows for failed detection of adverse 

effects related to medication. Perhaps the 
most widely recognized disconnect is in 
relation to ACE inhibitors: Prescribing in-
formation suggests a very low incidence 
of cough (typically < 10%), yet clinical 
experience suggests twice that frequency. 
The primary reason for this incongruence 
is that most side effects are passively re-
ported; for a variety of reasons, patients 
may fail to spontaneously report adversi-
ties that could be related to medication.

Zimmerman et al addressed this issue 
among depressed outpatients treated with a 
variety of antidepressants and anxiolytics. 
Subjects were seen by board-certified psy-
chiatrists, and after their office visits, filled 
out questionnaires addressing adverse ef-
fects possibly related to medication. 

Over a 6-week interval, more than 25% 
of the 2233 reported side effects occurred 
at least daily, but fortunately, the majority 
were rated low on the severity scale. Only 
about 20% of individuals rated adverse ef-
fects as 4-5 on a 5-point scale. 

Overall, 20 times more adverse effects 
were identified by questionnaire than in 
psychiatrists’ records. Comparison limit-
ed to either highly frequent or bothersome 
adverse effects still found that question-
naires identified 2-3 times as many adver-
sities as clinicians had recorded.

A number of explanations can clarify 
some of this discrepancy: Psychiatrists 
may not record all adverse effects they 
see, patients may not report all issues that 
bother them (or minimize the bother), 
and some adverse effects may be so an-
ticipated that their presence does not merit 
specific notice. In any case, it appears that 
patients shoulder a much higher level of 
adverse effect burden when treated for de-
pression than would be readily apparent 
from review of their clinical records.  n 

Female sexual dys-
function in diabetes

Source: Esposito K, et al. Int J Impot Re-
search 2010;22:179-184.

Male sexual dysfunction is well rec-
ognized as a consequence of diabe-

tes. Currently, there are no approved med-
ications for treatment of female sexual 
dysfunction (FSD), though epidemiologic 
surveys suggest that the population preva-
lence of FSD rivals that of male sexual 
dysfunction. FSD is typically categorized 
as either disorders of desire, arousal, or-
gasm, or pain. Of course, FSD subcatego-
ries are commonly comorbid.

This study recruited adult type 2 dia-
betic women (mean age, 58 years) attend-
ing a clinic in Italy for routine care of 
diabetes to complete the Female Sexual 
Function Index, a validated instrument for 
assessing FSD. 

Overall, the prevalence of FSD in the 
entire population was 53%. This is similar 
to, but even greater than, the prevalence 
reported in two large population surveys 
(both with broader age range, and not lim-
ited to diabetics), which indicated an FSD 
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prevalence of 43%. FSD was 30% more 
frequent in postmenopausal women than 
premenopausal women and was associ-
ated with depression. The only recognized 
protective factor was physical activity. 

The etiology of FSD in diabetes is 
unclear, and may include vascular, neu-
rologic, and endocrinologic factors. The 
high prevalence of FSD in diabetic wom-
en should motivate clinicians to be more 
proactive in its identification.  n 

Vitamin D from the 
sun or supplements?

Source: Terushkin V, et al. J Am Acad 
Dermatol 2010;62:929.e1-9.

While i cannot speak for you, my re-
cent experience is that under every 

rock I overturn is a vitamin D-deficient 
patient. At least that’s what checking 
25-OH vitamin D levels (the currently 
recommended test for vitamin D status) 
suggests. Should we recommend sun ex-
posure, supplements, or both to address 
hypovitaminosis D?

Terushkin et al compared the amount 
of sun exposure necessary to provide the 
same plasma vitamin D levels as a 400 
IU/d vitamin D supplement. They chose to 
study individuals in Miami, FL, and Bos-
ton, MA. Of course, sun exposure varies 
depending upon geography and season, 
as well as skin type. In July, the amount 

of sun time to provide as much systemic 
vitamin D as 400 IU orally was the same 
in both cities (3 min at 12 noon). A darker-
skinned individual would require 5 min. 

During winter months, there were 
marked differences in required exposure 
time. In Miami, 6 min of sun vs 23 min 
of sun in Boston would be required. Since 
most individuals do not expose 25% of the 
body surface (the face is only 3.5%) to sun 
during the winter in cities like Boston, a 
correspondingly greater time exposure 
would be required … an unlikely scenario. 

Because of the concern about sun ex-
posure and its relationship to photoaging 
and skin cancer, as well as the neglect of 
optimum sunscreen utilization, the authors 
of this article favor vitamin D supplemen-
tation over sun exposure as the safest way 
to maintain vitamin D adequacy.  n 

Exenatide + rosiglita-
zone added to metformin

Source: DeFronzo RA, et al. Diabetes 
Care 2010;33:951-957.

It is widely recognized that approxi-
mately half of beta-cell function (BCF) 

has been lost by the time type 2 diabetes 
(DM2) is diagnosed. Additionally, it ap-
pears that despite vigorous treatment, loss 
of BCF continues inexorably. 

The most recently published treatment 
algorithm for DM2 management by the 
ADA suggests that initial therapy should 
be lifestyle with metformin, unless a spe-
cific contraindication to metformin exists. 
Over time, however, most patients will re-
quire augmentation of treatment.

Exenatide (EXE) and rosiglitazone 
(ROS) are effective therapies for glu-
cose control and work by complementary 
mechanisms of action. Additionally, some-
times thiazolidinedione therapy is compro-
mised by weight gain, but since exenatide 
consistently provides weight loss, their 
combination is clinically sensible. 

DM2 subjects already on treatment 
with lifestyle plus metformin (n = 101) 
were randomly assigned to add-on thera-
py with EXE alone, ROS alone, or EXE 
+ ROS, and followed for 20 weeks. BCF 
was measured by the glucose disposition 
index. 

In addition to the anticipated reduction 
in A1c by polypharmacy, EXE + ROS pro-

vided significant improvements in insulin 
secretion and overall BCF. Long-term 
studies are necessary to discern whether 
these favorable effects can be sustained 
and translated into risk reduction for mac-
ro- and/or microvascular outcomes.  n

Intensive BP  
control in diabetes

Source: Accord Study Group. N Engl J 
Med 2010;362:1575-1585.

Because it is recognized that type 2 

diabetics (DM2) incur greater risk 
of CV outcomes than the general popu-
lation, consensus groups have advocated 
BP < 130/80 mmHg as a preferred goal, 
in contrast to 140/90 mmHg for the gen-
eral hypertensive population. Despite en-
thusiasm for this posture, and essentially 
global advocacy for the concept that lower 
is better in diabetes, no prospective, ran-
domized trial has been done that confirms 
such benefits. The ACCORD trial was de-
signed to compare CV outcomes achieved 
with tight BP control (SBP < 120 mmHg) 
vs standard therapy (SBP < 140 mmHg). 
The ACCORD trial had several limbs, in-
cluding a glucose control and a lipid con-
trol arm, which were not addressed in this 
publication.

Almost 5000 diabetics were randomly 
assigned to intensive BP vs standard BP 
treatment and followed for the primary 
endpoint of (composite) nonfatal MI and 
stroke, or CV death over a mean 4.7-year 
follow-up. 

The tight control arm managed to 
achieve an SBP of 119.3 mmHg, com-
pared to the standard treatment group SBP 
of 133.5 mmHg; of course, the number of 
medications required to attain control was 
substantially greater in the tight control 
group (3.4 drugs vs 2.3 drugs). Intensive 
BP lowering did not reduce the primary 
endpoint. Intensive BP control was asso-
ciated with more adverse events. 

No hypertension guidelines have been 
issued since the publication and promul-
gation of the ACCORD BP trial. Expert 
opinions vary in interpretation of this 
outcome. I have suggested that, in the 
absence of proven benefit by greater BP 
lowering, achievement of < 140/90 mmHg 
now represents a reasonable goal until fur-
ther literature suggests otherwise.  n
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CVD decreases with aggressive treatment
Aggressive modification of cardiovascular risk 

factors seems to be paying dividends, at least for 
a large population of insured patients in Northern 
California. In an analysis of nearly 18.7 million 
patient-years between 1999 and 2008, the rate of 
myocardial infarction (MI) increased in 1999 and 
2000 and then decreased significantly every year 
thereafter (287 cases/100,000 person-years in 2000, 
decreasing to 208 cases/100,000 person-years in 
2008; 24% relative decrease over the study period). 
The rate of ST-segment elevation MI decreased over 
the study period (133 cases/100,000 person-years 
in 1999 to 50 cases/100,000 person-years in 2008;  
P < 0.001) and the 30-day mortality rate decreased 
from 1999 to 2008 as well (adjusted odds ratio, 
0.76; 95% confidence interval, 0.65-0.89). This 
occurred despite more aggressive diagnosis of MI. 

The authors conclude, “The lower incidence of 
myocardial infarction — particularly ST-segment 
elevation myocardial infarction — is probably 
explained, at least in part, by substantial improve-
ments in primary-prevention efforts, …”  including 
statins and aggressive blood pressure reduction, as 
well as use of cardioprotective medications such as 
aspirin (N Engl J Med 2010;362:2155-2165). 

An accompanying editorial points out that while 
these trends are generally the case in the United 
States, there are significant geographic differences. 
“The risk among residents of Oklahoma, the lower 
Mississippi corridor, and Appalachia, for example, 

is double that among other Americans, ... ” suggest-
ing socioeconomic factors play a role. Hypertension 
and diabetes rates have increased slightly over the 
last decade, while smoking rates have decreased. 
Perhaps even more importantly, statin use has 
increased significantly (among those between age 45 
and 64 years, statin use in men increased from 2.5% 
to 16.8% and from 1.9% to 13.5% in women; 
among those 65 years of age or older, statin use 
increased from 1.9% to 38.9% in men and from 
3.5% to 32.8% in women). Aspirin, beta-block-
ers, and ACEIs/ARBs have also contributed to the 
decline in cardiovascular mortality in the United 
States (N Engl J Med 2010;362:2150-2153).  n

Folic acid and vitamin B12 for CAD
Unfortunately, lowering homocysteine with folic 

acid and vitamin B12 does not seem to be a benefit 
to patients with coronary artery disease. In a study 
from the United Kingdom, more than 12,000 survi-
vors of myocardial infarction were randomized to 2 
mg folic acid plus 1 mg vitamin B12 daily vs match-
ing placebo, with the main outcomes being first 
major vascular event such as coronary event, stroke, 
or noncoronary revascularization. Folate and vita-
min B12 were effective at reducing homocysteine 
levels by 28%; however, there was no difference in 
the rate of major vascular events over the 6.7 years 
of follow-up (25.5% active treatment vs 24.8% 
placebo; P = 0.28). Individually, there was no effect 
on major coronary events, stroke, or noncoronary 
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revascularizations, nor was there a survival benefit 
from active treatment. Interestingly, the authors also 
looked at incidence of cancer and found no differ-
ence in that outcome either. The authors conclude 
that long-term reductions in blood homocysteine 
levels with folic acid and vitamin B12 do not have 
a beneficial effect on vascular or cancer outcomes 
(JAMA 2010;303:2486-2494).  n

Corticosteroids for exacerbations of COPD
Giving corticosteroids orally in lower doses is as 

effective as giving the drugs intravenously at higher 
doses for the treatment of acute exacerbation of 
COPD (ae-COPD), according to a recent study in 
the Journal of the American Medical Association. 
The records of nearly 80,000 patients in more than 
400 hospital admissions for ae-COPD who received 
steroids were reviewed. The primary outcomes were 
treatment failure, defined as the initiation of mechan-
ical ventilation, inpatient mortality, or readmission 
within 30 days. The vast majority of patients (92%) 
received IV steroids. After multivariate adjustment, 
the death rate was similar in the two groups (1.4% 
IV therapy vs 1.0% oral) and the composite outcome 
was also similar (10.9% IV vs 10.3% oral). In a pro-
pensity-matched analysis, the risk of treatment failure 
was actually significantly lower among orally treated 
patients (odds ratio, 0.84; 95% confidence interval, 
0.74-0.95), as was the length of stay and cost. Of 
the orally treated patients, 22% were switched to IV 
therapy later in the hospitalization. 

The authors conclude that for patients admitted 
for ae-COPD, low-dose steroids administered orally 
are as effective, and may be safer, than higher-
dose IV steroids (JAMA 2010;303:2359-2367). 
An accompanying editorial suggests that rather 
than doing large non-inferiority studies to con-
firm these findings, sufficient evidence exists to 
change practice now with continued comparative 
effectiveness research via linked registries (JAMA 
2010;303:2409-2410).  n

Prescription drug abuse in young adults
Prescription drugs are the new drugs of abuse 

among young adults. While drug use in general 
seems to be dropping in high schools, prescrip-
tion drug abuse is skyrocketing. The recently pub-
lished National Youth Risk Behavior Survey from 
the Centers for Disease Control and Prevention 
(CDC) showed that 1 of 5 high school students 
in the United States reported abusing a prescrip-
tion drug at some time in their lives. The most 
commonly mentioned drugs were OxyContin®, 
Percocet®, Vicodin®, Adderall®, Ritalin®, and 

Xanax®. Prescription drug abuse was most common 
among white students (23%), followed by Hispanic 
students (17%), and then black students (12%). 
Not surprisingly, high school students were most 
likely to abuse drugs in their senior year (MMWR 
2010;59:1-142). While many teens get their pre-
scription drugs from medicine cabinets of family 
and friends, others order them online, and recently 
many drug dealers have begun specializing in pre-
scription drugs. 

Many young adults, however, seek opioids and 
benzodiazepines from physicians, especially in emer-
gency departments (ED). A new report from MMWR 
reports that ED visits for nonmedical use of opioid 
analgesics increased 111% from 2004 to 2008 and 
increased 29% from 2007 to 2008 alone. The high-
est number of ED visits was recorded for oxyco-
done, hydrocodone, and methadone. ED visits for 
benzodiazepines also increased 89% over the same 
period. In 2008, the rates of visits for both opioids 
and benzodiazepines increased sharply after age 17 
and peaked in the 21-24 year age group. During 
the 2004-2008 study period, the largest increase in 
ED visits to obtain drugs occurred among persons 
age 21-29 years. Findings were from the CDC and 
the Substance Abuse and Mental Health Services 
Administration, reviewing data from the Drug Abuse 
Warning Network (MMWR 2010;59:705-709).  n

ARBs and cancer risk
Do angiotensin receptor blockers (ARBs) increase 

the risk of cancer? In a widely reported study, 
researchers from Case Western Reserve performed 
a meta-analysis of 5 trials for which cancer data 
were available from more than 61,000 patients. 
Telmisartan was the ARB used in nearly 86% of 
the studies. Patients randomly assigned to receive 
ARBs had a rate of new cancer occurrence of 7.2% 
vs 6.0% for placebo (relative risk [RR], 1.08; 95% 
confidence interval [CI], 1.01-1.15; P = 0.016). 
The risk ratio was higher when the analysis was 
limited to trials where cancer was the prespecified 
endpoint (RR, 1.11; 95% CI, 1.04-1.18; P = 0.001). 
There was no difference in the rate of cancer deaths 
between the two groups. The authors conclude that 
this trial suggests that ARBs are associated with a 
modestly increased risk of new cancer diagnosis, 
but it is not possible to draw conclusions about the 
exact risk of cancer associated with each particu-
lar drug and further research is warranted (Lancet 
Oncology 14 June 2010; early online publication). 
ARBs are involved in the regulation of cell prolif-
eration, angiogenesis, and tumor progression, which 
are possible mechanisms for these findings.  n


