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NANOTECHNOLOGY IS A BROAD FIELD OF RESEARCH AND DEVELOPMENT 
that is defined by its focus on the nanometer (nm) scale. This 

is generally agreed as covering items in the 1-100 nm range.1 Nano-
technology is receiving significant funding from governments, pri-
vate corporations, and investors around the world. Billions are being 
invested in nanomedicine with the expectation that many new medi-
cal and pharmaceutical products will be developed. This investment 
is already leading to nano-enabled medical products that have an-
nual sales of billions of dollars.2 

This general growth of interest in nanotechnology has been 
noticed by some within the dietary supplement industry. A grow-
ing number of what are called nanoceuticals, or nanotechnology- 
enabled dietary supplements, have already entered the market.3 Given 
that these are regulated as dietary supplements and not novel drugs, 
concerns have been raised about their potential risks and uncertainty 
about side effects. As more of these nanoceuticals become available 
to patients, clinicians will need to understand the complexities they 
introduce and how best to advise patients regarding their usage.

Nanotechnology
Nanotechnology includes a wide range of technologies and sub-

stances. Objects with dimensions in the nanoscale range include 
strands of DNA (about 2 nm wide), proteins (many are 5-50 nm 
wide), viruses (about 75-100 nm), and a range of new nanomaterials 
called quantum dots (10-100 nm), carbon nanotubes (1.4 nm wide), 
buckyballs (0.7 nm in diameter), and various other nanoparticles.1 
Most bacteria and human cells are larger than nanoscale, while most 
individual atoms are smaller than nanoscale. For example, gold at-
oms are about 0.3 nm wide. However, gold nanoparticles can be 
made with various diameters that fall within the nanoscale. 
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Part of what has generated interest and excitement about 
nanoparticles is their unique properties. The chemical, 
physical, and biological properties of a substance often 
differ depending on whether their particles are nanoscale 
or larger, “bulk” scale. Particles smaller than nanoscale 
are dominated by quantum effects, whereas particles larg-
er than nanoscale are dominated by their bulk properties. 
Within the nanoscale range, particles have a combination 
of quantum and bulk properties, which converge to give 
nanoparticles unique and interesting attributes. 

One distinctive feature crucial for nanomedicine is 
how nanoparticles interact with cells and living tissues. 
Molecules that are smaller than nanoscale (like many 
drugs) enter cells by passive diffusion. Their biological 
properties are strongly dependent on their solubility and 
concentration in tissues and fluids. Nanoparticles, how-
ever, interact with cells in ways that resemble similarly 
sized biomolecules like proteins.4 This opens up oppor-
tunities to develop nanoparticles that can access areas of 
the body that drugs previously had difficulty reaching, 
such as crossing the blood-brain barrier. Once in the cir-
culation, a “rule of thumb” suggests that nanoparticles  
< 100 nm in diameter can enter cells, those with diam-
eters < 40 nm can enter the cell nucleus, and those that 
are < 35 nm can pass through the blood-brain barrier and 
enter the brain.”5 

This permeability also raises concerns that nanopar-
ticles may accumulate in tissues or organelles where they 
may cause toxic effects. Using the example of gold again, 
bulk gold particles are chemically inert and safe in the 

body. However, gold nanoparticles are taken up by cells 
and accumulate in their nuclei, with 50 nm gold nano-
spheres being absorbed by cells more rapidly than small-
er or larger nanoparticles in the 10-100 nm range.6 How 
these may affect cells is still under investigation. Howev-
er, “the very same properties that make nanoparticles po-
tentially useful for industrial and biomedical applications 
have also become a safety concern.”7 Given the surround-
ing excitement and uncertainty, how best to proceed with 
nanomedicine is raising challenging ethical issues, not the 
least of which when applied to dietary supplements.

Nanotechnology Applications
Nanotechnology promises to impact most areas of sci-

ence and technology, including medicine and pharmaceu-
ticals. Nanotechnology has made a significant contribu-
tion to developments with personal electronic devices. 
The small, faster, higher capacity computers, mp3 play-
ers, and cell phones owe much to nanotechnology. New 
production methods allow the manufacture of antibacte-
rial coatings, self-cleaning windows, and stronger, lighter 
materials.1 

In many ways, the field is highly technical and in its 
early stages of development. While it promises to yield 
many interesting devices and products, most of these are 
years away. However, some applications of nanotech-
nology are already available to consumers. Marketers in 
various areas have seen “nano” as a prefix that makes a 
product attractive. 

Far Out Nanoceuticals
While many applications of nanotechnology are legiti-

mate, some are claiming that nano-enabled products will 
be the answer to all our problems: a literal fountain of 
youth.8 A growing number of nanoceuticals is already on 
the market. One consumer advocacy group reported that 
between 2006 and 2009 the number of nanotechnology-
based dietary supplements on the U.S. market went from 
11 to 44.9 One product uses Microcluster® Technology to 
make silica spheres as small as 5 nm.8 In the presence of 
water and nutritional supplements, the nutrients are en-
closed within the nanospheres. According to the manufac-
turer, when the liquid is consumed, the nanospheres enter 
the cells of the body, release their nutrients and pick up 
waste compounds, thus bringing health and vitality. How-
ever, the only evidence provided to support the claims is 
anecdotal. 

Another product claims to combine the benefits of a 
Thai herb, Pueraria mirifica, with nanotechnology.10 The 
extract of the herb is enclosed within nanosomes, which 
are said to be more efficiently absorbed by the skin. The 
“Nano Breast Serum” is purported to provide instant 
breast enhancement and improve firmness. 
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A facial cream that contains “about 1 billion nano gold 
powder grains” is marketed as an anti-aging cream that 
moisturizes the skin and prevents wrinkles.11 Such is the 
flavor of the claims made for these nanoceuticals.

During the earliest phase of development of any new 
technology, the claims are grand, but the substance can 
be slim. Such a scenario can leave patients vulnerable 
to hype or harm. Maybe they are receiving an early ap-
plication of a new technology with great potential. But 
they might also be buying into marketing schemes that 
seek undeserved acclaim by riding the coattails of legiti-
mate nanotechnology advances. At the same time, people 
can thereby be deceived by hype, misled by unfounded 
claims, or exposed to unwarranted risks. 

Pursuing Clinical Studies
Even while some products make extravagant claims, 

other developers and researchers are moving down the 
slow, careful path of conducting clinical research on 
nanotechnology-enabled dietary supplements. Coenzyme 
Q10 is available as a dietary supplement with evidence of 
therapeutic potential. Newer formulations have overcome 
earlier bioavailability problems. In addition, nanopar-
ticles of coenzyme Q10 have been made and found to be 
much more readily absorbed in animal models.12 Such ap-
proaches have been developed for use with conventional 
pharmaceuticals.1 In a similar way, a number of Chinese 
herbs were prepared as nanoparticles and found to have 
increased solubility, better bioavailability, and targeted 
delivery, allowing the use of lower doses and longer-act-
ing formulations.13 Most research to date has been con-
ducted on making the nanoparticles, with little clinical re-
search due to uncertainty about adverse effects. A number 
of different nutrients have been prepared as nanoparticles 
to examine their absorption and bioavailability compared 
to bulk nutrients.14 

New products that combine dietary supplements and 
nanoparticles have also been developed. For example, ep-
idemiological research supports an association between 
drinking tea and cancer prevention, which has led to the 
identification of several antioxidants with in vitro anti-
carcinogenic compounds. Likewise, gold nanoparticles 
are being examined for potential anticancer effects. One 
group of researchers made gold nanoparticles in the pres-
ence of a tea extract.15 The resulting nanoparticles were 
coated with tea phytochemicals and did not have the usual 
clumping problems found with other gold nanoparticles. 
They had significant in vitro activity against prostate and 
breast cancer cells, yet were non-toxic in assays for nor-
mal cells. Toxicity is a significant problem with other gold 
nanoparticles because the usual methods of manufacture 
and stabilization involve harsh chemicals and heavy met-
als that are extremely difficult to remove and toxic in trace 

amounts. These problems appear to have been resolved by 
using tea’s phytochemicals in what is being called “green 
nanotechnology.” 

Adverse Effects
Underlying the use of nanotechnology with dietary 

supplements is the ongoing concern about their regula-
tion. One report highlighted that current regulations allow 
dietary supplements that include nanoparticles to enter 
the market without prior evaluation of safety or effective-
ness.9 Numerous concerns have been raised about vari-
ous nanoparticles, with the main problem being a lack of 
information.6 Very little is known about the toxicity of 
most nanoparticles. Human and environmental exposure 
may be somewhat limited when they occur in coatings 
or tennis rackets. However, much further precautionary 
measures are needed when people ingest nanoparticles or 
rub them on their skin. Such testing is only starting to 
occur in general, and typically has not occurred with the 
nanoceuticals already on the market. 

Conclusion
Nanotechnology promises to make available a range of 

improved drugs and supplements. These products will par-
lay the improved solubility, bioavailability, and targeting 
that nanoparticles provide to various other compounds. In 
addition, the production of drugs, vitamins, and supple-
ments as nanoparticles may lead to improved properties. 
However, the lack of regulation of dietary supplements 
containing nanoparticles raises serious concerns at the 
moment. It is possible that some dietary supplements 
with “nano” on their label may not contain nanoparticles 
at all. However, when they do, there is little information 
available currently on their safety (or effectiveness). What 
information is available points to serious concerns about 
the potential for nanoparticles to cause adverse effects 
when ingested.1 Information on topical application is less 
clear-cut, with some studies on certain nanoparticles in 
sunscreens finding no evidence of adverse effects.16 Un-
til much more toxicological data are available, patients 
should be advised to avoid oral consumption of dietary 
supplements containing nanoparticles.  �
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Source: McDermott AJ, Stephens MB. Cost of eating: Whole 
foods versus convenience foods in a low-income model. Fam Med 
2010;42:280-284.

THE AUTHORS OF THIS TRIAL SOUGHT TO DETERMINE WHETHER 
a whole food (healthy) diet was economically feasi-

ble when compared to a fast-food (convenience) diet in 
the absence of federal or state assistance. They created a 
model based on a single parent raising one child in an ur-
ban environment, with Baltimore City chosen as the area 
representative of at-risk urban populations (median annual 
income derived from the 2004 census, $29,792). Mean 
living expenses included rent and utilities, transportation 
costs, clothing, school supplies, taxes, and anticipated 
food consumption. Additional food items, entertainment, 
costs, credit card debt, and health care costs not covered by 
employers were not included in the analysis. Estimates for 
child food costs were taken from the U.S. Department of 
Agriculture (USDA) Cost Calculator. Costs were calculat-
ed for age 1-17 for a single parent household with income 
less than $58,670, the lowest available income option.

Daily food intake was derived from recommendations 
from the American Heart Association and the American 
Academy of Pediatrics, and costs associated with a whole 
foods diet were presented as retail averages from three 
large supermarket chains in Baltimore, with the least ex-
pensive options used in each food group (generic, fro-
zen, bulk, and canned products). Convenience diet costs 
were taken directly from a large, multinational fast-food 
chain. Breakfast meals included a sandwich, hash-brown 
potatoes, and coffee or juice. Lunch and dinner meals in-
cluded a sandwich, medium-sized fries, and a 21-ounce 
carbonated beverage. A representative children’s meal in-
cluded a sandwich or chicken-based bite-sized nuggets, 
small French fries, and a small carbonated beverage. 

The number of calories per ounce of food and cost 
per calorie were computed for the average healthy diet. 
Caloric values for fast food items were obtained using 
on-line nutritional information and cost per calorie com-
puted. Only adult diets were considered in this part of the 
analysis.

Annual food costs associated with the healthy diet 
model were $5,019. Average child food costs were es-
timated to be about $191 per month, or approximately 
$2,290 annually. Based on an average daily intake of 
1,800 calories as recommended by the USDA, annual 
estimated food costs for an 18- to 35-year-old adult was 
$2,730 (about $227 per month). Notably, dairy products 
comprised the largest percentage (> 35%) of adult food 
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costs. Vegetables and the combination of fruits and lean 
meats each accounted for about one-fourth of food costs. 
The model based on convenience/fast food estimated an-
nual expenditures on food to be $10,298. The estimated 
adult monthly convenience diet expense was $465.

Cost-per-calorie values for the healthy and convenience 
diets were $0.0042 and $0.0055, respectively. 

Using this study’s model, housing costs represented 
68% and transportation costs 23% of available income, 
while food products from a healthy or convenience diet 
would represent 18% of total income (in line with USDA 
estimates) and 37% of available income, respectively. 
Thus, annual expenditures associated with either diet 
contribute to a negative annual household budget. The au-
thors conclude that it is difficult for families living in low 
socioeconomic (SES) communities to meet recommend-
ed dietary guidelines without income assistance, although 
a carefully chosen healthy diet is more cost-effective. 

�	
��������

We have largely taken as gospel the idea that people 
living in lower SES areas will eat proportionately more 
fast food than higher income individuals because: 1) there 
is an increased density of fast-food establishments in low 
SES communities, and 2) fast food is cheaper. The present 
study calls the validity of the latter assumption into ques-
tion (there’s no arguing assumption #1, however).

The focus of the study analysis was on cost per calorie, 
which, while inadequate for the purposes of quantifying 
costs associated with optimal nutrient intake, can be taken 
as a marker of the quality of food being purchased. Most 
everyone accepts that a diet high in convenience foods is 
associated with higher rates of obesity (including child-
hood forms), cardiovascular disease, and diabetes. Fast-
food meals typically represent high-calorie, high-fat op-
tions that are deficient in vegetables. Fast-food restaurants 
are concentrated in low SES neighborhoods, and the avail-
ability of fresh produce is notoriously poor in these same 
areas. Buying frozen vegetables or in bulk saves money 
but, at least in this model, not enough. As the authors state, 
“Especially in difficult economic times, it is unclear how 
many Americans can actually afford to ‘eat right.’”

The model is not completely accurate, of course, as 
costs associated with time needed for shopping and food 
preparation were not factored in, nor was variability of the 
menu, but these concerns pale in importance in compari-
son to the authors’ conclusions. On the upside, the idea 
that eating healthily with a focus on reasonably priced 
produce is more affordable than fast food is a potential 
game-changer. One problem is that little will change until 
good supermarkets selling healthy fare establish them-
selves in low SES areas. The larger problem, however, 
is that even were such markets to open in low SES com-

munities, the financial pressures of meeting basic dietary 
guidelines are still excessive for too many people. Until 
government subsidies are put in place for healthy food, 
rates of obesity and malnourishment will continue to 
climb in this country.  �
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Source: Kazaks AG, et al. Effect of oral magnesium supplementation 
on measures of airway resistance and subjective assessment of asthma 
control and quality of life in men and women with mild to moderate 
asthma: A randomized placebo controlled trial. J Asthma 2010;47:
83-92.

MAGNESIUM (MG) IS NATURALLY FOUND IN WHOLE GRAINS, 
nuts, seeds and vegetables. Due to food processing 

and current food preferences, inadequate dietary Mg in-
take is common. Less than one-half of adults in the United 
States consumes the RDA of 310-420 mg daily.1 

Asthma incidence is increasing and is correlated with 
poverty, air quality, allergens, and suboptimal nutrition. 
The cost of asthma is about $18 billion per year, with 
more than half attributed to hospitalizations.

Epidemiological studies have found a relationship 
between low dietary Mg intakes and the prevalence and 
management of asthma. The demonstration of low cellu-
lar concentrations of Mg in asthmatics support a physi-
ological role of low Mg status in asthma.2-4 Through intra-
cellular interactions of Mg with calcium and influence of 
Mg on the cell membrane, it has been established that Mg 
confers bronchodilitary and anti-inflammatory properties 
that can improve asthma control.5 

The aim of the current study by Kazacks et al was to 
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examine the effects of 6.5 months of oral Mg supplemen-
tation on measures of asthma control and Mg status in 
men and women with mild-to-moderate asthma. Fifty-five 
adults ages 21-55 years with mild-to-moderate asthma 
who used only beta-agonists and/or inhaled corticoste-
roids (ICS) as asthma medications were enrolled. Sub-
jects were randomly assigned to consume 170 mg twice 
a day of Mg citrate or placebo for 6.5 months. Multiple 
measures of Mg status were measured, including serum, 
erythrocyte, urine, dietary, ionized, and IV Mg. Markers 
of asthma control were methacholine challenge test and 
pulmonary function test (PFT) results. Subjective vali-
dated questionnaires on asthma quality of life and control 
were completed by participants. Markers of inflamma-
tion, including C-reactive protein and exhaled nitric ox-
ide, were determined.

The concentration of methacholine required to cause a 
20% drop in forced expiratory volume in 1 minute (FEV1) 
increased significantly from baseline to month 6 within 
the Mg group. Peak expiratory flow rate (PEFR) showed 
a 5.8% predicted improvement over time (P = 0.03) in 
those consuming the Mg. There was significant improve-
ment in asthma quality-of-life mean score units (P < 0.01) 
and in overall asthma control score only in the Mg group 
(P = 0.05) after 6.5 months of supplementation. However, 
despite these improvements, there were no significant 
changes in any of the physiologic markers of Mg status. 
The authors concluded that adults who received oral Mg 
supplements showed improvement in objective measures 
of bronchial reactivity to methacholine and PEFR and in 
subjective measures of asthma control and quality of life.

�	
��������

According to the National Asthma Education and Pre-
vention Program, intravenous Mg is beneficial for the 
control of acute asthma in children and adults.6 The role 
of inhaled Mg, however, is still controversial in the acute 
asthma setting. It has been hypothesized, based on a series 
of seven cases, that Mg throat lozenges may have a role 
in the rescue treatment of acute asthma;7 however further 
controlled studies are needed.

In children with chronic asthma, a study was conduct-
ed investigating the effects of 300 mg of oral Mg sup-
plementation on clinical symptoms, bronchial reactivity, 
lung functions, and allergen-induced skin responses in 37 
children ages 7-19 years with moderate persistent asth-
ma.8 After 2 months of therapy, the Mg group had reduced 
airway reactivity and skin responses to known allergens, 
as well as fewer asthma exacerbations and reduced need 
for rescue medications compared to the control group. It 
is notable that both groups were taking fluticasone, an in-
haled corticosteroid. 

The results of the current study are consistent with this 

pediatric study and are the first to demonstrate a benefit 
of oral Mg supplementation for asthma control in adults.

Previous studies of Mg supplementation in chronic 
asthmatic adult patients have shown little or no improve-
ment in pulmonary function or measures of inflammation. 
A 3-week intervention trial of 300 mg of oral Mg dem-
onstrated improvement in subjective symptoms and fre-
quency of bronchodilator use that were of borderline clin-
ical significance.9 Neither that study nor a 16-week Mg 
supplementation study by Fogarty et al using 450 mg per 
day of Mg chelate showed improvement in lung function 
or bronchial reactivity.10 It is possible that the duration of 
these prior studies was not sufficient to see changes in Mg 
stores that affect asthma control. 

It has been shown previously that while hypomagne-
semia is associated with severe asthma, individuals with 
mild or moderate asthma have normal Mg concentrations.3 
In the current study, participants were not Mg-deficient at 
enrollment as shown by % IV retention and other Mg sta-
tus measures. (It is generally accepted that % IV Mg re-
tention after a loading dose is a good indicator of Mg tis-
sue levels.) In addition, they showed no significant change 
in Mg status over the course of the study. However, there 
was still an apparent benefit from Mg supplementation. 
The authors speculate that the bronchial and subjective 
improvements shown in this group may be owing to some 
therapeutic effect of consistent, increased Mg exposure.

Limitations of the study include the lack of mention of 
medication use in each group during the trial. In addition, 
at enrollment, 70% of the Mg group was using ICS, while 
only 52% of the placebo group did. The authors state that 
the medication may not have been an issue because many 
of the participants did not take ICS consistently during 
the study period. However, it should be noted that corti-
costeroids constitute one group of medications that can 
deplete tissue magnesium levels over time. Also, given 
that mean PFT values for both the Mg and placebo groups 
at enrollment were > 80% predicted, this indicates that 
study participants already had reasonably well-controlled 
asthma, limiting the capability of Mg supplementation to 
more significantly improve PFT. The authors also admit 
that they did not control for potentially important factors 
that could have an effect on pulmonary function, includ-
ing allergic status, gastroesophageal reflux, or proper use 
of inhalers.

Despite these limitations, this study adds to the grow-
ing body of evidence that Mg is an important mineral that 
may improve asthma control. While Mg is recommended 
as beneficial in IV form for acute asthma, there is still 
need for a well-designed study to substantiate its benefit 
in oral form in chronic mild-to-moderate asthma in less-
than-well-controlled participants. Given the low cost and 
safety of oral Mg in the doses discussed (300-450 mg/d 
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of Mg citrate), it is a nutritional supplement that may well 
prove to be a valuable adjunctive therapy in all forms of 
chronic asthma.  � 
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Source: Lambeek LC, et al. Randomised controlled trial of integrated 
care to reduce disability from chronic low back pain in working and 
private life. BMJ 2010;340:c1035; doi:10.1136/bmj.c1035

IN THIS STUDY FROM THE NETHERLANDS, RESEARCHERS EVALU-
ated the effectiveness of an integrated care program 

compared to usual care in shortening duration of time 
off work. Participants in this study were adults, ages 18-
65, who had been off work for at least 12 weeks due to 
low back pain. Baseline data were collected on patients, 
including two prognostic factors: duration of sick leave  
and characteristics of the job. Patients were then random-
ized to two groups: integrated care (n = 66) and usual care 
(n = 68).

Integrated care was coordinated by an occupational 
medicine physician, who, with the patient and other mem-
bers of the integrated care team, set a proposed and mutu-
ally agreed upon date for full return to work. Care consist-
ed of a graded exercise program (otherwise not defined) 
following a functional capacity assessment and including 
a cognitive behavioral component to reduce fear of move-
ment; and a workplace intervention including observation 
of the workplace and involvement of patient, supervisor, 
and occupational therapist to discuss and implement solu-
tions to obstacles for returning to work.

Usual care group patients received “usual treatment” 
from medical specialists, occupational physicians, gen-
eral practitioners, and/or allied health professionals.

Primary outcome was return to work, defined as du-
ration of sick leave and was self-reported by diary, col-
lected every month, and corroborated with data on sick 
leave from the occupational health service. Secondary 
outcomes were pain intensity (scored using a visual ana-
log scale) and general functional status using the Roland 
disability questionnaire, a check list of statements about 
the effect of low back pain on elements of one’s daily ac-
tivity and well being. Both questionnaires were admin-
istered at baseline and after 3, 6, 9, and 12 months. Data 
collection for the primary outcome was complete for 93% 
of patients at 12 months and for the secondary outcomes 
was complete for 87% of patients at 12 months.

Of the 66 patients allocated to the integrated care group, 
61 completed the treatment. Twelve patients received only 
two elements of the integrated care (occupational man-
agement plus graded activity or workplace intervention).
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Patients and care providers were not blind to treat-
ments. However, care providers were not involved in mea-
suring outcomes and the analysis of data was blinded.

Data results were compared in both intention-to-treat 
and per-protocol analyses.

At the 12-month follow-up, the median number of sick 
leave days from the day of randomization was 82 in the 
integrated care group compared with 175 in the usual care 
group, a significant difference (P = 0.003). Functional sta-
tus improved more in the integrated care group (P = 0.01), 
but there was no difference in pain improvement between 
the two groups.

�	
��������

Back pain is one of the most common medical com-
plaints in the United States and the economic burden of 
this problem is unquestionably profound. A rather small 
percentage of patients with low back pain are responsible 
for the lion’s share of this burden, heavily due to disability 
and absence from work.

The authors admit a limitation of the study in not be-
ing able to blind the patients or the therapists to the inter-
ventions. Further, it is not certain which components of 
the integrated care yielded greatest benefit. Interestingly, 
previous research on subacute back pain by the authors of 
this study comparing the effectiveness of the integrative 
care components concluded that only workplace interven-
tion was effective at reducing sick leave.1 A recent sys-
tematic review concurred that physical conditioning pro-
grams have uncertain effectiveness in reducing sick leave 
time.2 Thus, it would appear that a workplace interven-
tion may be of paramount importance in reducing time 
off work for low back pain patients. One can also wonder 
about the impact on sick time of establishing a return to 
work date in mutual agreement with the patient early in 
the course of treatment, one of the main responsibilities of 
the clinical occupational physician in the integrated care 
protocol here.

Risk factors for the onset of back pain do include some 
work-related items: physically strenuous work, sedentary 
work, psychologically strenuous work, and job dissatis-
faction.3 Keeping this in mind, the present study does not 
help delineate what precise workplace interventions are 
operant in producing favorable results. It would be inter-
esting to know if patients who responded favorably with 
this intervention experienced greater job satisfaction or 
sense of control at work or had any of these risk factors 
modulated in the intervention, as the workplace interven-
tion described in this study focused on “removing obsta-
cles” to return to work, never a “one size fits all” proposi-
tion. Also, can the results obtained by these researchers in 
the Netherlands be generalized to an American population 
with different access to care, different systems of workers 

compensation and disability insurance, and possibly dif-
ferent “usual care”?

Participants in both arms of the study documented “ad-
ditional treatments” consisting of physical therapies, man-
ual therapies, and alternative therapies, which were not 
further defined. The usual care group had a much higher 
utilization of additional treatments and of specialty care, 
diagnostic testing, and inpatient or surgical care. These 
data suggest that most of what patients do to manage their 
low back pain may have limited effect on disability and 
pain and contributes a great deal to the overall cost of low 
back pain. 

Pain improved equally in both groups over the duration 
of the study. Thus, this study supports a growing body 
of evidence that return to work as a treatment goal can 
and should exist for each patient separate from the goal of 
pain control and management.  �
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Source: Simbalista RL, et al. Consumption of a flaxseed-rich food is 
not more effective than a placebo in alleviating the climacteric symp-
toms of postmenopausal women. J Nutr 2010;140:293-297.

WITH THE AGING OF THE WORLD’S POPULATION, MANY 
women will live up to one-third of their lives af-

ter ovarian failure or cessation of ovulatory function. The 
most common complaints for which women seek medi-
cal care during this time of life are hot flashes and night 
sweats, termed vasomotor events (VMEs). Approximately 
80% of all menopausal women, particularly in Western 
countries, have VMEs, and approximately 9% will have 7 
or more moderate-to-severe VMEs per day that negatively 
impact their quality of life, particularly sleep quality.1 

Such symptoms are not uniformly perceived by women 
worldwide and a review by Freeman and Sherif showed 
that perception of VMEs can be variable depending upon 
climate, diet, and lifestyle, as well as cultural attitudes to-
ward aging.2 As a matter of fact, epidemiological studies 
have shown VMEs to be much less prevalent and intense 
for women from Asian countries.3 One possible reason 
for this difference is thought to be the increased con-
sumption of dietary phytoestrogens compared to Western 
counterparts.4 

Phytoestrogens are unique nutrients present in plant-
based foods such as beans, grains, and seeds. Two types 
of phytoestrogens are the isoflavones found in soy foods, 
such as soybeans, tofu, miso, and tempeh, and the lig-
nans found in foods such as whole grains, legumes, fruits, 
sea vegetables, and seeds, particularly flaxseeds, which 
are the richest source of dietary lignans.5 The primary 
lignan in flaxseed is secoisolariciresinol diglycoside 
(SDG), which is converted into the biologically active 
mammalian lignans enterolactone and enterodiol by hu-
man intestinal microflora. Phytoestrogens share a similar 
diphenolic chemical structure to the mammalian hormone  
17-beta estradiol, and can, therefore, behave as selec-
tive estrogen receptor modulators (SERMs) in estrogen- 
sensitive tissue.6 

In this double-blind, placebo-controlled, 12-week 
clinical trial of 38 recently postmenopausal (average 
age, 52 years) women, Simbalista et al randomized 20 to 
treatment with a flaxseed-enriched bread and 18 to the 

control group, whose diet was supplemented with an 
isocaloric wheat bran-containing bread with equivalent 
fiber, fat, energy, and micronutrient content. Hot flashes 
and menopausal symptoms in all patients were evaluated 
with a numerical diary log of daily hot flashes and night 
sweats as well as with the Kupperman Menopausal Index 
(KMI), which is a validated global measurement of the 
primary discomforts of menopause. Scores in this index 
range from 0 to 51, with cutoffs for mild symptoms at  
< 20, moderate at 20-30, and severe at > 30. The bread re-
ceived by the treatment group contained 25 g of flaxseed 
(approximately 2.5 tablespoons or 46 mg lignans) vs. the 
control bread, which contained wheat bran with < 1 mg 
lignans. The primary objective was to evaluate the effects 
of the lignan-enriched daily diet on endometrial thickness 
and control of VMEs in postmenopausal women. 

Both flaxseed and control groups had similar KMI 
scores of 21 each with an average of 8.5 hot flash events 
per day at baseline. After the 3 months, both groups ex-
perienced significant decreases in both KMI scores (40% 
decrease for flaxseed group and 39% decrease for control 
wheat group) and number of diary-recorded VME events 
(39% decrease for flaxseed and 53% decrease for control 
wheat group) compared to the beginning of the study, but 
there were no statistically significant differences between 
the groups. Also, there were no significant changes in se-
rum levels of FSH, estradiol, free testosterone, cholesterol 
levels, or endometrial thickness, as measured via transab-
dominal ultrasound after 12 weeks of lignan supplemen-
tation. These are important data because they document 
the effects of daily dietary phytoestrogen (lignan) supple-
mentation on estrogen-sensitive tissues such as the en-
dometrium and on blood levels of sex steroid hormones. 
This study also underscores the importance of the placebo 
effect on VMEs. This strong placebo effect is prevalent in 
all studies of interventions for VMEs, with some report-
ing a placebo response rate of 50%.7,8 

The results of this study are concordant with an ear-
lier randomized, double-blind controlled trial of 87 post-
menopausal women (average age, 53 years) by Lewis 
et al, which demonstrated a significant improvement in 
VMEs for all three groups consuming either daily soy 
flour muffins (42 mg isoflavones daily), flaxseed muffins 
(25 g flaxseed or 50 mg/d of mammalian lignan precursor 
SDG), or wheat flour control muffins without any statisti-
cally significant intergroup differences.9 It is important to 
note, however, that the small size and short duration of 
this study limits definitive conclusions regarding the ef-
ficacy of this treatment for VMEs. 

�	
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Although VMEs fluctuate over time and can resolve 
spontaneously for most women after 3-5 years, the 9% 
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of women for whom these symptoms remain intense 
and persistent will look to their primary care physicians 
for a safe, long-term effective treatment.10 Hormone re-
placement therapy remains the most effective and widely 
studied treatment for vasomotor symptoms and reduces 
both the frequency and severity compared with placebo 
for women afflicted with moderate-to-severe symptoms.11 

There has been decreased enthusiasm from physicians 
and patients for initiation or continuation of hormone re-
placement, however, since the Women’s Health Initiative 
trial found increased risks for breast cancer, heart dis-
ease, strokes, and other thromboembolic diseases in older 
women (more than 10-15 years postmenopause) on oral, 
nonphysiologic estrogen therapy for more than 5 years.12 

Additionally, the Hormonal Replacement After Breast 
Cancer: Is It Safe? (HABITS) trial has highlighted the 
fact that women with a previous diagnosis of hormone-
sensitive breast cancer have a threefold increased relative 
risk of a recurrent breast cancer event when treated with 
a variety of oral estrogen/progestin regimens for VMEs. 
This was noted after 2.1 years of follow-up and resulted in 
the early termination of the trial by the Data Monitoring 
and Safety Committee.13 

For this reason, estrogen replacement is not recom-
mended after a diagnosis of breast cancer or for women 
with a history of or undergoing active treatment for a 
hormone-sensitive cancer. Hormone suppression is often 
a treatment option associated with VMEs as adverse ef-
fects. For such women, hypnosis may provide a nonphar-
macologic option for treatment-induced VMEs. Elkins 
et al performed a randomized controlled trial of hypno-
therapy as an intervention for hot flashes. Hypnotherapy 
provided a 68% reduction in hot flash scores in 60 breast 
cancer survivors compared to the control group. Addition-
ally, there were improvements in sleep, anxiety, and de-
pressive symptoms.14 

Due to concerns about the use of estrogen-containing 
hormone regimens, nonprescription botanicals such as 
black cohosh (Cimicifuga racemosa) have been used for 
VME symptom treatment. There have been mixed results 
from clinical trials regarding the efficacy of this herbal 
intervention. Although the preparations of black cohosh 
used were standardized for triterpine glycoside content, 
it is not clear that this is the active ingredient. Nappi et 
al performed a 12-week, randomized study comparing an 
isopropanolic extract of C. racemosa (40 mg) to low-dose 
transdermal estradiol (TTSE2; 25 �g) in 60 postmeno-
pausal women. Both C. racemosa and TTSE2 significant-
ly reduced the number of hot flashes per day (P < 0.001) 
and VMEs per day (P < 0.001) within the first 4 weeks of 
treatment, an effect sustained throughout the study.15 

In the Herbal Alternatives for Menopause Trial 
(HALT), however, Newton et al randomly assigned 351 

peri- or postmenopausal women (45-55 years of age) to 
one of five different treatment arms for climacteric-as-
sociated VMEs as follows: 1) black cohosh (160 mg of 
an ethanolic extract); 2) multibotanical alone (consist-
ing of black cohosh, alfalfa, boron, chaste tree, licorice, 
oats, and Siberian ginseng); 3) multibotanical plus 2 serv-
ings of soy-containing foods daily (12-20 g soy protein);  
4) placebo, or 5) oral conjugated equine estrogen (CEE) 
supplementation. At the conclusion of the one-year trial, 
it was clear that the only statistically significant improve-
ment in VMEs occurred in the CEE arm with an average 
decrease of 4 episodes per day vs. placebo at all follow-up 
visits.16 There was no evidence of significant side effects 
during either study. The different black cohosh products, 
processed by different extraction techniques, may have 
been responsible for the different clinical outcomes.

It is notable that the great majority of the patients in 
the HALT study were white, well-educated, and had mild 
symptoms (< 2 daily VMEs); therefore, the results of this 
study may not generalize to other populations. However, 
since women with mild VMEs are the primary users of 
herbal therapy, the lack of response in this trial to black 
cohosh alone or in conjunction with other botanicals and 
an isoflavone-enriched diet suggests that these interven-
tions are unlikely to provide relief for women with symp-
tomatic VMEs. 

Additionally, there have been a few serious case re-
ports of hepatotoxicity associated with the use of black 
cohosh.17,18 As a result, the National Institutes of Health 
has suggested routine monitoring of serum liver functions 
tests for patients taking black cohosh in clinical trials.19 

There is a wide-range of quality for nonprescription herb-
al remedies, some of which have been shown to contain 
contaminants, which could account for the adverse effects 
seen in some case reports, as with black cohosh. 

Although several pharmacologic therapies such as 
selective serotonin reuptake inhibitors/serotonin norepi-
nephrine reuptake inhibitors (SSRI/SNRIs, especially 
paroxetine and venlafaxine) and gabapentin are more ef-
fective in alleviating VMEs than placebo, they are not as 
effective as hormone interventions that include estrogen 
replacement and have been studied only in short-duration 
trials.20,21 

For women with persistent, severe VMEs and a history 
of hormone-sensitive cancers, it is important to identify 
and treat certain clinical problems and to initiate lifestyle 
modifications that may improve symptoms. Thyroid func-
tion disorders (hypo and hyper) can present with vasomo-
tor symptoms such as hot flashes; it is important to eval-
uate each patient’s thyroid status and treat accordingly. 
Since smoking can exacerbate hot flashes, it is important 
to counsel patients with regard to smoking cessation and 
point them to helpful resources such as state-run free tele-
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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 integrative therapies; 

b. make informed, evidence-based recommendations 
about the usefulness of integrative therapies to pa-
tients in their practice; and 

c. critique the objectives, methods, results and conclu-
sions of useful, current, peer-reviewed clinical stud-
ies in integrative medicine as published in the scien-
tific literature.

�*�@����	���
20. The major safety issue with dietary supplements containing 

nanoparticles is:
a. a lack of toxicity data.
b. when the nanoparticles were made.
c. the presence of cancer-causing agents.
d. their cost.

21. Studies have documented hypomagnesemia in the following 
types of asthma patients:
a. mild asthma.
b. moderate asthma.
c. severe asthma.
d. All of the above

22. In the randomized controlled trial of integrated care to 
reduce back pain disability, which of the following is true?
a. Patients in the graded exercise program showed greater  

pain improvement.
b. Improvement in pain and shorter duration of sick leave  

were closely correlated.
c. Integrative care resulted in shorter duration of sick  

leave and improved functional status in private life.
d. Patients and caregivers were blind to treatment  

allocation.

23. The best dietary source of lignans is flaxseed. 
a. True
b. False

24. Which of the following can exacerbate VMEs in women?
a. Thyroid gland disorders
b. Smoking
c. Both a and b 
d. None of the above

Answers: 20. a, 21. c, 22. c, 23. a, 24. c. 

phone QuitLines (1-800-QUIT-NOW or 1-800-784-8669) 
and on-line resources such as the National Institute of 
Health “Clearing the Air” informational brochure devel-
oped in conjunction with the National Cancer Institute.22,23 

A benefit of the Simbalista study is its use of flax-
seed as a whole food ingredient in a dietary modification 
strategy. Flaxseeds are rich in lignans, fiber, and alpha-
linolenic acid (ALA), the precursor to eicosapentaenoic 
acid (EPA) and docosahexaenoic acid (DHA), omega-3 
fatty acids from cold-water fish, and, therefore, may be 
beneficial for heart health, an important consideration for 
women in midlife and later years. 

There are currently no U.S. Public Health recommen-
dations for daily intake levels for phytoestrogens such as 
lignans, although 25 g of flaxseed has been used as a daily 
supplement in clinical studies over 3-4 months. This dose 
was generally well-tolerated, with mild gastrointestinal 
side effects of increased flatulence, fullness, and stool 
bulk. Flaxseed dietary supplementation, however, appears 
unlikely to offer women symptomatic from VMEs signifi-
cant relief over placebo and may not be safe for long-term 
use in women with a history of estrogen-sensitive breast 
or uterine cancers.  �
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Clinical Briefs in ™

Zinc and vitamin C  
for pressure ulcers?

Source: Jamshed N, Schneider JI. Is the 
use of supplemental vitamin C and zinc 
for the prevention and treatment of pres-
sure ulcers evidence-based? Annals of 
Long-Term Care: Clinical Care and Aging 
2010;18:28-32.

ELDERLY PATIENTS, PARTICULARLY THOSE 
residing in nursing homes, are at risk 

for pressure ulcers (PrU) with recent re-
views indicating a nursing home preva-
lence approximating 10%. Prevention and 
treatment of PrU commonly includes zinc 
and vitamin C (Z&C), based upon obser-
vations (animal studies) that both are nec-
essary for optimum wound healing. Addi-
tional support for this concept comes from 
recognition of the sometimes marginal 
nutritional status of senior citizens. Some 
studies have shown malnutrition to result 
in an increase risk for PrU by as much as 
two-fold, but other studies disagree. 

For vitamin C, a study performed in the 
1970s reported increased wound healing, 
but the study only contained 20 patients, 
and subsequent trials have not been able to 
consistently show similar improvements. 

For zinc, one study of senior citizens 
(n = 672) showed a small but statistically 
significant difference favoring supplemen-
tation, but study design and confounding 
issues preclude a final word on the sub-
ject. Overall, studies have been infrequent, 
small, and unable to provide a definitive 
conclusion. 

Although generally considered safe, 
zinc and vitamin C do have associated ad-
verse effect profiles, including increased 
risk of oxalic acid stones (vitamin C) and 

copper deficiency (high-dose zinc). 
Based upon their literature review, the 

authors conclude that supplementation of 
Z&C above recommended dietary intake 
is not supported, and could have important 
adverse effects.  

Dutasteride reduces 
prostate cancer risk

Source: Andriole GL, et al. Effect of 
dutasteride on the risk of prostate cancer. 
N Engl J Med 2010;362:1192-1202.

THE PROSTATE CANCER PREVENTION TRIAL 
did not ignite advocacy among cli-

nicians for chemoprevention of prostate 
cancer (PCA). Although this large trial 
showed an overall reduction in total can-
cers (about 23%), high-grade tumors 
were actually statistically significantly 
increased. Several reasonable explana-
tions for this phenomenon were offered; 
however, the disquieting consideration that 
5-alpha-reductase inhibitors might be effi-
cacious for reduction of low-grade tumors 
— but not effective for the more important 
high Gleason score tumors — remained. 

Dutasteride and finasteride are very 
similar in their effects on the prostate, 
although there are both pharmacokinetic 
and pharmacodynamic differences. For in-
stance, dutasteride has a much longer half-
life (5 weeks), and dutasteride blocks both 
arms of the 5-alpha-reductase pathway 
(types 1 and 2), whereas finasteride only 
blocks type 2. Because both agents are 
highly efficacious in reducing intraprostat-
ic levels of dihydrotestosterone, the puta-
tive culprit in generating BPH and possibly 
related to development of PCA, many ex-
perts consider them clinically comparable. 

The REDUCE Trial (Reduction by 
Dutasteride of Prostate Cancer Events) en-
rolled men age 50-75 with a PSA of 2.5-
10 ng/mL with negative prostate biopsy 
at baseline. Subjects were randomized to 
dutasteride 0.5 mg/day or placebo and fol-
lowed for 4 years, receiving biopsies at 
year 2 and year 4.

At the completion of the trial, dutaste-
ride was associated with an overall PCA 
relative risk reduction of 23%; encourag-
ingly, this trial did not show a statistically 
significantly increased risk of high Glea-
son score tumors. Because dutasteride also 
provides favorable symptom benefits for 
BPH, clinicians may want to re-examine 
the balance of risks and benefits of 5- 
alpha-reductase inhibitors.  

New short-course  
topical treatment  
for actinic keratoses

Source: Swanson N, et al. Imiquimod 
2.5% and 3.75% for the treatment of ac-
tinic keratoses: Results of two placebo-
controlled studies of daily application to 
the face and balding scalp for two 2-week 
cycles. J Am Acad Dermatol 2010;62:
582-590.

ACTINIC KERATOSES (AKS) RECENTLY HAVE 
been recognized as both a cosmetic 

and a dermatopathologic problem, since 
they are precursors to squamous cell car-
cinoma. Indeed, current literature suggests 
that AKs be considered squamous cell 
carcinoma in situ. AKs treatment includes 
cryotherapy, excision, chemical destruc-
tion (e.g., 5-fluorouracil, diclofenac), im-
mune activation (imiquimod [IMQ]), and 
others. Because topical treatment courses 
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are sometimes protracted, and induce un-
pleasant cutaneous inflammatory changes, 
clinicians desire simpler, gentler methods. 

Swanson et al randomized patients 
with AKs on the face and scalp to IMQ 
or placebo (n = 479). IMQ was applied 
as pulse therapy: qd for 2 weeks, then no 
treatment for 2 weeks, then repeat (total 
= 14 days of treatment). Outcomes were 
measured at 8 weeks.

IMQ produced a 72%-82% reduction 
in AKs lesions; higher doses produced 
complete clearing in 59% (vs 6% with 
placebo). A companion article in the same 
journal showed similar clearance rates for 
a longer regimen (3-week treatment cours-
es). This simpler regimen was well toler-
ated, and provides a quick and effective 
route for topical treatment of AKs.  

After bariatric surgery: 
The role of exercise

Source: Evans RK. Maintaining weight 
loss momentum after bariatric surgery. Am 
J Lifestyle Med 2010;4:124-127. 

BARIATRIC SURGERY IS INCREASINGLY REC-
ognized as a rational therapeutic op-

tion for morbid obesity and obese patients 
with comorbidities such as diabetes. On 
average, bariatric surgery produces a 35% 
reduction in body weight, but patients re-
gain varying amounts of weight over time. 
Studies of the role of diet after bariatric 
surgery have helped to direct long-term 

postoperative dietary management, but 
less information is available to guide ex-
ercise advice. 

In the period after postoperative 
weight-loss stabilization, the weekly 
amount of exercise does correlate with 
sustained weight loss. Unfortunately, 
37%-51% of postoperative subjects have 
been found to be noncompliant with ex-
ercise recommendations. Curiously, ad-
herence to exercise in some trial data was 
greater before surgery than afterward, as 
if subjects felt they no longer needed ex-
ercise to the same degree now that surgery 
had been performed.

Bariatric surgery does not completely 
and permanently resolve weight-manage-
ment issues in obese subjects. The high 
frequency with which post-surgical pa-
tients are noncompliant with exercise rec-
ommendations, with anticipated weight 
gain consequences, should spur clinicians 
to bolster patient education.   

What aspect of HTN 
produces toxicity?

Source: Rothwell PM, et al. Prognos-
tic significance of visit-to-visit vari-
ability, maximum systolic blood pres-
sure, and episodic hypertension. Lancet 
2010;375:895-905.

A WELL-ESTABLISHED BODY OF EPIDEMIO-
logic literature supports a continuous 

graded risk between systolic blood pres-
sure (SBP) and CV risk. This relationship 
has held constant whether one considers 
office BP, home BP, or ambulatory blood 
pressure monitoring (ABPM). Because 
BP is variable over time, it is unclear 
whether the toxicity of BP to the vascu-
lature is more strongly associated with 
mean BP, maximum BP, pulse pressure 
(SBP − DBP), or BP variability. Circadian 
rhythm of BP has also been recognized 
to be particularly associated with adverse 
outcomes: ABPM subjects whose BP does 
not decline overnight (called non-dippers) 
have greatly increased CV risk, well be-
yond what would be expected simply by 
having a greater total number of hours of 
exposure to elevated BP. 

Rothwell et al used a data set com-
prised of persons who had sustained a TIA 
in large clinical trials (n = 2006), includ-
ing the UK TIA Trial and ASCOT. Visit-
to-visit BP variability and maximum SBP 

were better predictors of adverse outcome 
than mean SBP. Similarly, persons with 
episodic HTN (normal BP on some oc-
casions, elevated on others) were also at 
increased stroke risk, surpassing risk for 
stable BP. 

It remains to be elucidated why these 
subgroups of individuals with BP variabil-
ity have a greater risk burden. Although 
the associations between maximum SBP, 
BP variability, and episodic BP elevations 
were consistent, this does not establish 
causation. Perhaps the strongest caution-
ary message from this trial is that clini-
cians should not fall prey to false reassur-
ance when they see a mixed BP response 
pattern including some BP measurements 
at goal and others elevated; such episodic 
elevations are consequential.   

Depression and sleep 
disturbance

Source: Van Mill JG, et al. Insomnia 
and sleep duration in a large cohort of 
patients with major depressive disorder 
and anxiety disorders. J Clin Psychiatry 
2010;71:239-246.

BOTH ANXIETY AND DEPRESSION DISOR-
ders have a strong association with 

sleep disturbance. The association be-
tween sleep and depression is bidirec-
tional: Depression is often manifest by or 
leads to sleep disturbance, and persistent 
insomnia increases risk of depression. 

Van Mill et al sought to elucidate fur-
ther the relationship between sleep disor-
ders and depression by analyzing subjects 
in the Netherlands Study of Depression 
and Anxiety cohort (n = 2619).

In this population of subjects (approxi-
mately three-fourths suffered from depres-
sion and/or anxiety), almost half scored at 
least 9 on the Insomnia Rating Scale (IRS; 
the same metric that was employed in the 
Women’s Health Initiative), fulfilling cri-
teria for clinically significant insomnia. In-
somnia scores were related to both anxiety 
and depression, but worse for depression, 
and highest for comorbid depression and 
anxiety. Interestingly, even persons with 
depression or anxiety in remission had 
elevated scores on the IRS. The authors 
suggest that, based upon their data, inquiry 
into sleep status is valuable not only during 
both depression and anxiety, but even dur-
ing periods of remission.  
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In this issue: Fractures and bisphosphonate 
therapy, warfarin anticoagulation and influenza 
vaccine and cotrimoxazole, antiplatelet therapy 
with clopidogrel and aspirin, FDA Actions.

Bisphosphonates and atypical fractures
Atypical fractures of the femur have been linked 

with bisphosphonate therapy in several recent 
news stories. A recent industry-sponsored study 
looks to quell these concerns. Secondary analysis 
from three large randomized bisphosphonate tri-
als with more than 14,000 women showed that 
among 284 hip or femur fractures recorded, a 
total of 12 fractures in 10 patients were classified 
as occurring in the subtrochanteric or diaphyseal 
femur, a combined rate of 2.3 per 10,000 patient 
years. As compared with placebo, the relative haz-
ard ratio for the three trials did not meet statistical 
significance, although confidence intervals were 
wide. The authors conclude that the occurrence 
of fracture of the subtrochanteric or diaphyseal 
femur was very rare even among women who had 
been treated with bisphosphonates for as long as 
10 years (N Engl J Med; published on-line March 
24, 2010). An accompanying editorial published 
on-line at the same time by Elizabeth Shane, MD, 
Columbia University, acknowledges that despite 
excellent safety profiles, bisphosphonates have 
been associated with “atypical” fractures of the 
femur that occur with minimal or no trauma, gen-
erally affecting the proximal third of the femoral 
shaft. Most of these fractures have occurred in 
women on long-term alendronate therapy, occa-
sionally taken together with other antiresorptive 
drugs, corticosteroids, or proton pump inhibi-
tors. Shane points out that while these fractures 
represent concern, they are uncommon and actu-

ally occur more frequently in patients who are 
not on bisphosphonates. The results of this study 
“provide assurance that subtrochanteric fractures 
are extremely rare” and many more hip frac-
tures are “prevented by bisphosphonates than are 
potentially caused by the drugs.” Treatment with 
bisphosphonates up to 10 years is more effective 
than shorter-term treatment in preventing new ver-
tebral fractures and nonvertebral fractures, but she 
also suggests that patients should be considered for 
“drug holidays with careful observation” if they 
have been on long-term therapy.  

Warfarin, flu vaccine, and cotrimoxazole
Anticoagulation with warfarin requires careful 

monitoring. Concomitant use of medications may 
result in changes in the international normalized 
ratio (INR), which may increase the risk of bleed-
ing or decrease the effectiveness of therapy. Two 
studies in the April 12 issue of Archives of Internal 
Medicine clarify the risk of two commonly used 
medications, influenza vaccine and the antibiotic 
trimethoprim-sulfamethoxazole. Patients on war-
farin have been told that they need careful moni-
toring after the influenza vaccine, although the 
effect is not clear. Some guidelines have suggested 
that flu shots prolonged INRs, while others sug-
gest the vaccine reverses the anticoagulation effect. 
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In this study, 104 patients on a stable warfarin 
regimen were randomized to receive influenza vac-
cine and subsequent placebo administration or 
vice versa. All patients were tested for coagulation 
variables and followed for clinical events. The 
influenza vaccine had no effect on anticoagula-
tion compared to placebo. There were no fatal or 
major bleeding events. The authors conclude that 
the influenza vaccine has no significant effect on 
INR values or warfarin weekly doses in patients 
on chronic warfarin therapy and that close moni-
toring of INR values after influenza vaccine is not 
required (Arch Intern Med 2010;170:609-616). 

Conversely trimethoprim-sulfamethoxazole 
(cotrimoxazole) may significantly prolong INRs 
with adverse clinical outcomes. In the popula-
tion-based, nested case-controlled study using 
health care databases in Canada, residents 66 
years or older who were treated with long-term 
warfarin were evaluated for upper gastrointes-
tinal (GI) tract hemorrhage. Of the more than 
134,000 patients on warfarin, 2151 patients were 
hospitalized for upper GI hemorrhage. Recent 
use of cotrimoxazole was almost four times 
more common in those hospitalized (adjusted 
odds ratio, 3.84; 95% CI, 2.33-6.33). The odds 
ratio for treatment with ciprofloxacin also was 
higher (1.94), but no significant association was 
observed with amoxicillin, ampicillin, nitrofuran-
toin, or norfloxacin. The authors conclude that 
among older patients receiving warfarin, cotri-
moxazole is associated with a significantly higher 
risk of upper GI tract hemorrhage. Ciprofloxacin 
was also associated with risk and whenever pos-
sible clinicians should prescribe alternate antibi-
otics in patients receiving warfarin (Arch Intern 
Med 2010;170:617-621).  

Clopidogrel and aspirin
What is the optimal duration of dual antiplate-

let therapy with clopidogrel and aspirin in patients 
with drug-eluting stents? In previous studies, early 
discontinuation of dual antiplatelet therapy has 
been identified as a risk factor for late stent throm-
bosis. A new study seeks to determine whether 
dual antiplatelet therapy for more than 1 year 
is of value. In a study that merged data from 
two concurrent randomized, clinical trials, 2701 
patients who had received drug-eluding stents and 
had been free of major adverse cardiac events, 
cerebrovascular events, or major bleeding for a 
period of at least 12 months were randomized to 
receive clopidogrel plus aspirin or aspirin alone. 
The primary endpoint was a composite of myocar-

dial infarction (MI) or death from cardiac causes. 
The cumulative risk of the primary outcome at 2 
years was 1.8% with dual antiplatelet therapy as 
compared with 1.2% with aspirin monotherapy 
(hazard ratio, 1.65; 95% confidence interval, 0.80-
3.36; P = 0.17). The individual risks of MI, stroke, 
stent thrombosis, need for repeat revasculariza-
tion, major bleeding, and death did not differ sig-
nificantly between the two groups. However, there 
was a trend toward higher risk for these outcomes 
in the dual therapy group (P = 0.051 for MI, 
stroke, or death from any cause; P = 0.06 for MI, 
stroke, or death from cardiac cause). The authors 
conclude that use of dual antiplatelet therapy  
for longer than 12 months is not more effec-
tive than aspirin alone in patients who have 
received drug-eluding stents (N Engl J Med 2010;
362:1374-1382).  

FDA Actions
Rifaximin, Salix Pharmaceutical’s minimally 

absorbed (nonsystemic) oral antibiotic has been 
approved to reduce the risk of recurrent hepatic 
encephalopathy in patients with advanced liver 
disease. Rifaximin was previously approved to 
treat traveler’s diarrhea. The drug, which is taken 
orally twice a day, appears to reduce ammonia 
levels by reducing gut flora. It is marketed as 
Xifaxan®.

The FDA has approved Pancreaze, a new pan-
creatic enzyme product for patients who do not 
produce enough pancreatic enzymes (due to cystic 
fibrosis, chronic pancreatitis, pancreatic surgery, 
etc.). Pancreaze is the third approved pancreatic 
enzyme product on the market after Abbott’s 
Creon® and Eurand’s Zenpep®. The approval coin-
cides with the FDA’s deadline to cease marketing 
unapproved pancreatic enzyme products that have 
been available for many years. In October 2007, 
the FDA announced a deadline of April 28, 2010, 
after which time unapproved products would no 
longer be available.

The FDA has approved the first generic version 
of the popular antihypertensive losartan (Cozaar®) 
as well as the combination of losartan and hydro-
chlorothiazide (Hyzaar®). This represents the 
first generic angiotensin receptor blocker on the 
market, a development that has been anxiously 
awaited by consumers. Losartan carries a boxed 
warning against using the drug during pregnancy. 
Generic losartan is available in 25 mg, 50 mg, and 
100 mg strengths, while losartan/hydrochlorothia-
zide is available in 50 mg/12.5 mg, 100 mg/12.5 
mg, and 100 mg/25 mg strengths.  
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