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PROSTATE CANCER IS THE MOST COMMON NON-CUTANEOUS CANCER

and is the second leading cause of cancer death for men in the
United States.1 There are significant differences in outcomes for
localized vs. advanced disease, with 5-year survival rates of 100%
vs. 31%, respectively.2 As a result, screening programs with
prostate-specific antigen (PSA) were instituted and promoted on
the assumption that early detection and treatment would be the
optimal means to decrease the morbidity and mortality of
advanced disease. For various reasons discussed below, this
screening program has fallen short of expectations. It may now be
time, especially in view of the fact that dietary factors may have
important implications for mitigating the course of prostate dis-
ease, to re-emphasize alternative strategies for improving prostate
cancer outcomes. 

PSA Screening in the United States
Approximately 75% of men in the United States have had at

least one PSA blood test.3 In association with this high rate of
screening there has been a dramatically increased incidence of
prostate cancer from 1 in 11 in 1980 to 1 in 6 today,4 yet there has
not been a significant decrease in mortality compared with the
United Kingdom, where PSA has not been universally adopted.5

Two prostate cancer screening trials reported in this past year
showed disappointing results. The European Randomized Study of
Screening for Prostate Cancer (ERSPC) showed that, although
PSA-based screening decreased the rate of prostate cancer death by
20%, it was associated with a risk of overdiagnosis (defined as
diagnosis of prostate cancer in men who would not have clinical
symptoms in their lifetime), which was estimated to be 50% in the
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screened group.6 In the United States, the PLCO Cancer
Screening Trial Project showed that the rate of prostate
cancer death was not significantly different between the
screened (with PSA levels and digital rectal exam) and
control groups.7

The ERSPC Trial revealed a significant cost to
decreasing mortality in that more than 1,000 men had to
be screened and 48 treated to prevent one prostate can-
cer-related death. It is important to note that surgical,
radiation, and hormonal treatment modalities for
prostate cancer can have problematic side effects includ-
ing urinary and fecal incontinence, sexual dysfunction,
and infections that can severely affect quality of life. An
assessment of the risk/benefit of treatment should be
considered, particularly in men with limited life
expectancies who may never experience clinical symp-
toms of prostate cancer. 

The Screening Utility of PSA
The Prostate Cancer Prevention Trial (PCPT) was a

phase III, randomized, double-blind, placebo-con-
trolled trial of more than 18,000 men older than age 55,
which evaluated the role of finasteride (a 5-alpha
reductase inhibitor) vs. placebo for the prevention of
prostate cancer. Prostate biopsies from patients with a
range of PSA levels, including many below the cutoff
of 4.0 ng/mL, were examined.8 Interestingly, they
found that there was no level of PSA below which can-
cer was not found. As a matter of fact, in a cohort study
of more than 5,500 men from the placebo arm of the

PCPT trial (88% had a PSA level ≤ 4.0 ng/mL), 22%
had biopsies positive for prostate cancer, 11% of which
were in patients with a PSA level of 0-1 ng/mL.9

Because the PSA test cannot discriminate between
non-cancer disease (benign prostatic hypertrophy and
prostatitis) and cancer, its use as a screening tool is
limited.10,11

Recommendations for Screening for Prostate Cancer
In recognition of the evidence that treatment for

prostate cancer detected by screening can cause mod-
erate to substantial harm, particularly in men with
comorbidities that may more imminently affect their
life expectancies, the U.S. Preventive Services Task
Force (USPSTF) has concluded that the benefits of
screening for prostate cancer in men younger than age
75 are uncertain or indeterminant, an I-level statement.
This means that, according to current clinical evi-
dence, the balance of benefits and harms cannot be
ascertained. Therefore, if screening for prostate cancer
is offered to patients, they should understand the
uncertainty regarding the balance of benefits and
harms. There is moderate certainty, however, that for
men older than age 75, the harms of screening for
prostate cancer outweigh the benefits; therefore, the
USPSTF discourages prostate cancer screening in this
group of patients. This is a D-grade statement for 
practitioners.12
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Summary Points
• Two recent prostate screening trials using serum

PSA levels, the Prostate, Lung, Colorectal and
Ovarian (PLCO) Cancer Screening Trial and the
European Randomized Study of Screening for
Prostate Cancer (ERSPC) showed no to minimal
benefit, respectively, in terms of decreased
prostate cancer deaths.

• The long latency period of prostate cancer pro-
vides an important window of opportunity for
preventive dietary interventions such as incorpo-
ration of 1-2 weekly servings of a tomato sauce
dish and/or 1-2 daily cups of green tea, which may
mitigate risk.

• Modest regular consumption of antioxidant-rich
processed tomato foods and/or green tea bever-
ages may be a low-risk means by which high-risk
men can decrease their risk of developing
prostate cancer.



Dietary Factors as Chemoprevention
Since prostate cancer has a long latency period, this

provides an important opportunity to treat premalignant
lesions. It has become increasingly evident over the past
15 years that dietary constituents have a unique ability to
target multiple deregulated signaling pathways without
interruption of normal processes. This has led epidemi-
ologists to suggest that lifestyle and dietary choices may
have important effects upon the development of prostate
cancer. Migration studies highlight this role of dietary
and lifestyle influences on prostate cancer development.
Asian men who relocate to the United States and adopt a
Western lifestyle and diet have a significantly higher risk
of prostate cancer in comparison to their native Asian
counterparts.13

Chemoprevention is the use of natural or synthetic
agents that reverse, inhibit, or prevent cancer develop-
ment in cancer-free individuals.14 Such agents will be
utilized as prevention strategies if they have a favorable
side effect profile, are broadly accessible, and if patients
most at risk can be targeted for treatment through a com-
bination of risk factors identified in their history and
clinical characteristics15 (outlined in Table 1) and the use
of specific serum biomarkers, which can be followed
serially to determine effects.

Epidemiologic studies have identified green tea
polyphenols and lycopene as possible chemopreventive
agents to mitigate the risk of prostate carcinoma. 

Green Tea Polyphenols for Chemoprevention
Tea (Camellia sinensis) is the most consumed bever-

age worldwide after water and has been enjoyed by
Asian populations for more than 5,000 years. Green tea,
as opposed to other types of tea, is prepared by steam-
ing freshly harvested leaves to prevent oxidation. Black
tea, in contrast, is prepared by allowing the leaves to
wilt, which causes oxidation of the polyphenols in the
leaves. 

Native Asian men with a high dietary intake of
green tea have a low incidence of prostate carcinoma;
therefore, green tea catechins (GTCs) have been pro-

posed as chemoprotective. GTCs are released as the
leaves are steeped in boiling water; they are water-sol-
uble polyphenolic substances, the most abundant of
which is epigallocatechin-3-gallate (EGCG), present 
in a concentration of approximately 100-150 mg per
cup of brewed green tea.13,16 EGCG is the most studied 
catechin and manifests its significant growth-inhibito-
ry properties in prostate cancer cells by interfering
with signaling pathways responsible for cancer cell
proliferation. 

EGCG inhibits the 5-alpha reductase enzyme, which
catalyzes the formation of testosterone to the more
potent androgen dihydroxytestosterone. In vitro studies
show selective and potent pro-apoptotic activity on
prostate cancer cell lines, without toxicity on normal
prostate cell lines.17

Polyphenon E (chemically defined, standardized
extract of green tea polyphenols, primarily EGCG) has
been shown to significantly decrease serum levels of
several biomarkers, including hepatocyte growth factor
(HGF), vascular endothelial growth factor, insulin-like
growth factor-1, and insulin-like growth factor binding
protein-3, in patients with localized prostate cancer
taking this extract for a median of 34.5 days while
awaiting prostate resection. HGF is a serum marker for
prostate cancer; high levels are associated with
metastatic disease and decreased survival.18,19 It is
secreted by the stromal fibroblasts and activates tumor
cell proliferation. 

Bettuzzi et al, in a small, randomized, double-blind,
placebo-controlled proof-of-principle trial of 60 Italian
men with a diagnosis of high-grade prostate intraepithe-
lial neoplasia, a known precursor to prostate cancer,
demonstrated that treatment with 600 mg/d of GTC 
capsules for 1 year resulted in a statistically significant
10-fold decrease in progression to prostate cancer com-
pared with the placebo arm (1/30 [3%] incidence vs.
9/30 [30%] incidence, respectively; P < 0.01).20

Although there was no significant change in PSA levels
between the groups, the GTC-treated group tended to
have lower values. Additionally, the GTC-treated men
had statistically significant improvements in lower uri-
nary tract symptoms as evidenced by improved Interna-
tional Prostate Symptom Scores without adverse effects
reported.21

Lycopene/Processed Tomato 
Food Products for Chemoprevention

Lycopene is a non-provitamin A carotenoid antioxi-
dant found in foods such as tomatoes, guavas, and
watermelon and is the most efficient free-radical scav-
enger of this group of compounds.22 Tomatoes and
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Table 1
Risk factors for prostate cancer15

Risk Factors Comments
Age 1 of 7 men will have prostate cancer 

by age 70

Race Increased risk in African Americans

Family history Increased risk if first-degree relative 
affected



tomato products constitute about 80% of this micronu-
trient in the United States.23 Absorption of this nutrient
is increased by processing, heat, and the presence of
fat.24 Tomato products consumed in oil, such as pizza
and spaghetti/tomato sauce, are particularly bioavailable
lycopene sources.

As a known antioxidant, lycopene may protect
prostate tissue from oxidative damage by limiting cellu-
lar free radical exposure. Whole foods, such as tomatoes
and tomato products, also contain other carotenoids and
phytochemicals that may confer additional protection.
Such foods may potentially modify risk in certain men
with genetic polymorphisms of the manganese superox-
ide dismutase gene, which may put them at risk for
prostate cancer.25 In vitro studies show that lycopene
also inhibits the growth of human prostatic epithelial
cells.26

In epidemiological studies, regular intake of lycopene
in the form of tomato-based food sources and high blood
levels of this carotenoid have been associated with a
reduced risk of developing prostate cancer, particularly
the more aggressive histologic variants.27,28 Not all stud-
ies, however, have shown a correlation between intake
of lycopene-containing foods with decreased prostate
cancer risk.

A prospective dietary intake assessment of more
than 25 tomato-containing foods in almost 30,000
men over an average of 4 years in the PLCO cohort
showed no overall association of intake of tomatoes
and lycopene with prostate cancer, although inverse
associations were suggested for some processed toma-
to products commonly cooked with fat. Subgroup
analysis showed a trend toward lower risk, though not
statistically significant, of histologically aggressive
prostate cancer in men with increased consumption of
pizza (≥ 1 serving weekly vs. < 0.5 servings/month)
and spaghetti/tomato sauce (≥ 2 servings per week vs.
< 1 serving/month). Men who had family histories 
of prostate cancer also trended toward a benefit (that
was nonsignificant statistically) with increased pizza

and spaghetti/tomato sauce 
consumption.29

Schwarz et al conducted a
small, randomized, placebo-con-
trolled chemopreventive study in
40 males (average age, 67 years)
with benign prostatic hypertro-
phy,30 a common disease affect-
ing men older than age 55 years
and a common risk factor for
prostate carcinoma.31 The
patients were treated with 15

mg/d of an oral synthetic lycopene supplement as a
powdered formulation (LycoVit®) with lunch or placebo
for 6 months. The 6-month lycopene supplementation
resulted in significantly increased plasma levels for the
treated patients without adverse effects. Compared to the
placebo group, PSA levels significantly decreased in the
subjects treated with lycopene (P < 0.05) who also had a
commensurate significant improvement in lower urinary
tract symptoms (improved International Prostate Symp-
tom Score questionnaire) compared to the placebo
group.30

Chemoprevention Dosage
A synthetic lycopene supplement such as LycoVit

has excellent bioavailability and is identical to a toma-
to-based supplement.32 At the dose of 15 mg/d used in
clinical studies for 6 months, it was safe and well-toler-
ated. Processed tomato food products consumed in oil
such as pizza and spaghetti/tomato sauce are particular-
ly bioavailable (and popular) sources of lycopene. Two
servings of a tomato sauce-based dish weekly may
decrease the risk for prostate cancer in men with a fam-
ily history or men with underlying genetic polymor-
phisms of superoxide dismutase, which increases their
susceptibility to oxidative damage.25 Food sources of
lycopene are listed in Table 2.33

Clinical studies of green tea catechins for prostate
carcinoma have used a standardized green tea catechin
product called Polyphenon E in a dosage of 600 mg/d
for 1 year20 or 800 mg/d over a median period of 34.5
days in patients with localized prostate cancer awaiting
prostatectomy.18 This product is formulated to have low
caffeine levels and is currently being used in Phase I/II
cancer chemoprevention trials throughout the country.

Adverse Effects
The most common side effect of GTCs noted in clini-

cal trials has been jitteriness, thought to be a result of
caffeine intake.34 They should not be taken with
monoamine oxidase inhibitors. Standardized pharma-
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Table 2
Food sources of lycopene33

Food Serving Size Amount of Lycopene (μg)

Grapefruit ½ fruit 1,453

Tomatoes 1 C 4,631

Watermelon 1 C 6,979

Tomato juice 8 oz 22,000

Spaghetti sauce (can/jar) ¾ C 30,000



ceutical-grade preparations used in clinical studies such
as Polyphenon E have very limited caffeine content, but
it is important to check the content of each individual
over-the-counter green tea supplement. The independent
laboratory ConsumerLab analyzes over-the-counter
products for contamination and accuracy of labeling 
and can be consulted before recommending specific 
supplements (www.consumerlab.org).

There have been case reports of green tea extract
dietary supplements causing liver toxicity beginning
from 5 days to 4 months after initiating use.35 Generally,
liver function tests revert to normal after discontinuation
of the green tea extracts, although one person required
liver transplantation. Such toxicity has not been reported
with consumption of green tea beverages. It is possible
that certain extraction processes, such as ethanolic
extractions, may have contributed some toxic com-
pounds that caused the hepatic injury. Green tea contains
a small amount of vitamin K that could counteract the
blood-thinning effects of warfarin; however, large quan-
tities of tea beverages would be required to provide a
clinically significant amount of vitamin K. 

Conclusion
Modest regular consumption of antioxidant-rich food

such as tomato sauce products or green tea beverages
may be a low-risk way for high-risk individuals to miti-
gate the chance of developing prostate cancer. 

Recommendation
Men at high risk for prostate cancer, including

African Americans and men with positive family histo-
ries, may consider a therapeutic indulgence in 2 weekly
servings of a tomato sauce dish, or 1-2 cups of green tea
daily.   ❖
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Na = Not Appropriate: Salt,
CVD, and CVA
A B S T R A C T  &  C O M M E N T A R Y

By Russell H. Greenfield, MD, Editor

Synopsis: Dietary salt intake around the world is very
high, especially in certain regions, and this finding is
associated with higher rates of stroke (CVA) and cardio-
vascular disease (CVD) in those areas. Salt is both
readily visible on dinner tables and also hidden among
a mass of ingredients used in prepared foods and pres-
ent on food labels. The data provided here strongly sug-
gest that a modest decrease in salt intake translates into
a markedly effective preventive strategy against vascu-
lar disease, and can be taken to imply that assessment
of salt intake be considered yet another vital sign, one
that can be altered in a positive way through relatively
simple means — education.

Source: Strazzullo P, et al. Salt intake, stroke, and cardiovas-
cular disease: A meta-analysis of prospective studies. BMJ
2009;339:b4567.

THE AUTHORS OF THIS SYSTEMATIC REVIEW AND META-
analysis investigated the documented relationship

between salt intake and CVA or total CVD outcome in
adults. Culling data from Medline, Embase, AMED,
CINAHL, Psychinfo, and the Cochrane Library, multi-
ple analyses were performed on the prospective studies
identified (13 studies reflecting data on 19 independent
cohort samples with more than 175,000 subjects),
including measures of heterogeneity and evidence of
publication bias (regarding the latter, none was found).
To be included in the analysis, studies had to not only be
prospective in nature, but also assess salt intake at base-
line and follow subjects for at least 3 years.

As might be expected, it is difficult to accurately
assess a given population’s total salt intake. Some stud-
ies employed 24-hour dietary recall, others used a food-
frequency questionnaire, while a small number meas-
ured 24-hour urine excretion. Follow-up in the various
studies ranged from 3.5 to 19 years. In light of the vari-
ance in the studies, the researchers concede they likely
underestimated total daily salt intake among the sub-
jects. This makes their findings all the more sobering. 

They found that the higher the salt intake, the greater
the pooled risk for CVA (relative risk [RR], 1.23) and
CVD (RR, 1.14). The longer the period of follow-up, the
greater the risk of CVA (but not CVD) associated with
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high salt intake was.
The authors conclude that high salt intake is associat-

ed with a significantly increased risk of CVA and total
cardiovascular events. High salt intake, a readily modifi-
able risk factor, translates into the loss of millions of
lives worldwide due to vascular disease.

■ COMMENTARY
Practitioners have long advised their healthy patients

to minimize salt intake in the hope of stemming the tide
of increasing rates of hypertension, and among those
with existing CVD to help prevent worsening of their
clinical conditions. After all, nearly half of all CVAs and
acute coronary events are believed to be secondary to
hypertension. Standard recommendations include avoid-
ance of added salt, looking for low-salt options at restau-
rants, and choosing low-salt foods at the market. Even
so, after all the years of caution, it is the sheer amount of
sodium ingested daily by people around the world as
reported here that is mind-boggling, as well as the size
of the estimated positive health impact that a moderate
diminution in salt intake could have.

The authors suggest that taking all sources of salt into
account, most people ingest about 2 teaspoons (10 g of
salt, or almost 5 g of sodium) a day. They convincingly
show that the higher the salt intake of a given population
of people, the higher the rates of CVA and heart disease.
They also suggest that cutting the average daily salt
intake by half could prevent a significant amount of vas-
cular disease, cutting the risk of stroke by 23% and heart
disease by 17%. These are extraordinary numbers.

Generally, daily sodium intake should not exceed 2 g
per day (some authorities recommend no more than
1,200-1,500 mg/d). Keeping in mind that one teaspoon
(5 g) of salt contains approximately 2.4 g of sodium, it’s
plain to see how easily sodium intake can exceed recom-
mended levels. Some people continue to reach for the
salt shaker, but many simply don’t recognize how salt-
laden restaurant-variety and processed food can be, and
even more have no idea how to read a food label. In
addition, the traditional menu of some cultures empha-
sizes salt (think Chinese food).

Prevention, of course, works best, yet most people
still believe that they are destined to develop vascular
disease. It’s simply not true, as numerous studies show
that dietary and lifestyle factors trump genetics when it
comes to health matters. Re-emphasizing the impor-
tance of healthy food choices, educating our patients
(including children) on how to properly read food labels,
and providing a sense that we can, in large part, be mas-
ters of our future health may go a long way toward keep-
ing our patients well for years to come. Thus, nutritional

guidance, in this case regarding safe levels of salt intake
from all available sources, becomes a mandatory and
cost-effective part of the compact between practitioner
and patient.   ❖

Can Supplementation with
Vitamin D Reduce the Risk 
of Falls in Older Adults?
A B S T R A C T  &  C O M M E N T A R Y

By James C. Scheer, DO, MS

Dr. Scheer is Associate Medical Director, NorthEast 
Internal & Integrative Medicine of Carolinas Medical 
Center-NorthEast in Concord, NC; he reports no 
financial relationship to this field of study.

Synopsis: A meta-analysis of eight randomized con-
trolled trials (n = 2,426) of supplemental vitamin D
showed a dose of 700-1,000 IU/d reduced fall risk in
older individuals by 19% (or by 26% with vitamin D

3
) .

Vitamin D doses < 700 IU/d or serum 25-hydroxyvita-
min D levels < 60 mmol/L (24 ng/mL) may not reduce
the risk of falling among older individuals.

Source: Bischoff-Ferrari HA, et al. Fall prevention with sup-
plemental and active forms of vitamin D: A meta-analysis of
randomized controlled trials. BMJ 2009;339:b3692.

THE AUTHORS OF THIS META-ANALYSIS SET OUT TO

assess the efficacy of vitamin D supplementation,
with and without calcium, for the prevention of falls
among older persons. Their analysis evaluated vitamin
D both by dose and by serum concentration of 25(OH)D
achieved. 

A systematic search for articles in a variety of data-
bases (BIOSIS, Embase, Medline, and Cochrane central
register of controlled trials) was performed. A total of
164 articles were found that met initial criteria from ran-
domized controlled trials of fall prevention with a
defined oral dose of vitamin D

2
or D

3
in individuals age

65 years or older with a minimum follow-up of 3
months. After exclusion criteria were applied (e.g., not
randomized, low adherence rates, reviews, no controls,
etc.), a total of eight randomized clinical trials were
included in the final meta-analysis.

The eight trials involved 2,426 individuals, 81% of
whom were female, with a mean age of 80 years. All
participants were in stable health and were living in the
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community or in nursing homes. Vitamin D
3

was used in
five studies and vitamin D

2
in three studies. Supplemen-

tal vitamin D was given in daily doses ranging from 200
IU to 1,000 IU. Treatment duration ranged from 2
months to 36 months. 

All trials assessed vitamin D treatment for the preven-
tion of falls as a primary or secondary outcome. The
pooled relative risk for any dose of vitamin D preventing
a fall was 0.87. The pooled relative risk for the seven
studies with 700-1,000 IU/d of supplemental vitamin D
(n = 1,921) was 0.81, suggesting that a high daily dose of
vitamin D reduced the risk of a person falling by 19%.
The pooled relative risk for the two trials with a daily
dose < 700 IU (200-600 IU) of vitamin D was 1.10, indi-
cating that a low dose did not reduce fall risk.

Achieved serum 25(OH)D concentrations ≥ 60
mmol/L resulted in a 23% fall reduction, whereas con-
centrations < 60 mmol/L had no effect on number of
falls (pooled relative risk, 1.35).

In subgroup analyses of trials that assessed the high
dose of supplemental vitamin D (700-1,000 IU/d), the
pooled relative risk reduction was 12% in the trials that
used vitamin D

2
compared to 26% for trials that used

vitamin D
3
. 

Further subgroup analyses showed no significant dif-
ferences when adjusting for: calcium supplementation,
age (≥ 65-75 years), active vs. supplemental forms of
vitamin D, or ambulatory vs. institutionalized persons. 

■ COMMENTARY
Falls are the leading cause of accidental death among

people age 65 years and older. They also account for sig-
nificant morbidity, including fracture, impaired mobility,
decreased quality of life due to fear of falling and
depression.1 Each year, one in three people age 65 years
and older experience at least one fall. More than 30% of
these falls result in an injury requiring medical attention
or restriction of activities for at least one day. Up to 15%
of falls in this age group result in fracture. For the year
2000, $19 billion was spent in the United States on
direct medical costs of fall-related injuries — nearly half
of which was related to hip fractures.2

This meta-analysis was restricted to studies that uti-
lized a double-blind design and had sufficient fall
assessment quality to address the efficacy of vitamin D
for fall prevention. The study does confirm findings
from an earlier meta-analysis in 2004,3 which showed
that any vitamin D supplementation reduced falls in
older individuals by 22%. Interestingly, in the earlier
analysis, the low dose (400 IU/d) of vitamin D showed a
neutral effect, whereas two trials with 800 IU/d showed
a beneficial effect on risk of falls. 

Further supporting the findings of the current study
are the results from double-blind randomized clinical tri-
als documenting fracture prevention with 700-800 IU/d
of vitamin D,4,5 but not with 400 IU/d.6 And similar to the
current study, a 2008 study found a significantly lower
risk of hip fracture with 25(OH)D levels > 60 mmol/L.7

Unfortunately, Bischoff-Ferrari et al offer no explana-
tion as to why in the low-dose vitamin D trials (200 IU,
400 IU, and 600 IU) the control groups had serum
25(OH)D levels that increased on average the same
amount (11-12 mmol/L) as the treatment groups after 5
months (total, n = 151 participants). Possible explana-
tions include: 1) the studies were not properly controlled
(e.g., the control groups had access to supplemental vita-
min D through their diet, multivitamin, or other supple-
ment, or sunshine exposure), or 2) low-dose vitamin D
(< 800 IU/d) has little effect on serum vitamin D levels.

The authors do discuss that vitamin D deficiency can
lead to muscle weakness, which may explain the higher
risk for falls. Muscle weakness, in this vitamin-deficient
state, may be explained by a loss of type II muscle fibers
and atrophy of proximal muscles.8 In contrast, it has also
been suggested that vitamin D at adequate levels reduces
body sway.9

A 2009 Cochrane review of this subject concludes
that taking vitamin D supplements probably does not
reduce falls, except in people who have a low level of
vitamin D in the blood.10 Further, these supplements
may be associated with high levels of calcium in the
blood, gastrointestinal discomfort, and kidney disorders. 

Yet, according to the Third National Health and
Nutrition Examination Survey (NHANESIII), 61% of
white and 91% of black Americans suffer from vitamin
D insufficiency, as defined by 25(OH)D < 32 ng/mL (80
mmol/L).11

In their discussion, the authors of the meta-analysis
mention that they found a greater fall reduction in stud-
ies with a maximum vitamin D daily dose of 1,000 IU
than in studies with lower doses; therefore, they suggest
that higher doses may be even more effective. 

Thus, vitamin D supplementation in any form may
significantly reduce fall risk in the elderly. A daily intake
of 700-1,000 IU of vitamin D appears to be an adequate
prophylactic dose. However, vitamin D

3
may be more

effective than vitamin D
2

based on the current study. Vit-
amin D supplementation may be more critical in people
with a true deficiency, so levels of 25(OH)D should be
checked routinely in people age 65 and older (for more
on vitamin D, see the March and April 2009 issues of
Alternative Medicine Alert). A threshold serum level is
likely between 60-80 mmol/L (24-32 ng/mL) that mini-
mizes both fall and fracture risk.    ❖
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DHEA and Quality of Life 
in Women with Adrenal
Insufficiency
A B S T R A C T  &  C O M M E N T A R Y

By Dónal P. O’Mathúna, PhD 

Dr. O’Mathúna is Senior Lecturer in Ethics, Decision-
Making & Evidence, School of Nursing, Dublin City 
University, Ireland; he reports no financial relationship 
to this field of study.

Synopsis: In women with primary or secondary adre-
nal insufficiency, a meta-analysis found a small benefi-

cial effect of DHEA supplementation on health-related
quality of life and depression, but no significant effect
on anxiety or sexual function. The authors concluded
that there was insufficient evidence to support the rou-
tine use of DHEA in women with adrenal insufficiency.

Source: Alkatib AA, et al. A systematic review and meta-
analysis of randomized placebo-controlled trials of DHEA
treatment effects on quality of life in women with adrenal
insufficiency. J Clin Endocrinol Metab 2009;94:3676-3681.

ADRENAL INSUFFICIENCY OCCURS WHEN THE ADRENAL

glands fail to produce adequate levels of several
hormones, especially cortisol and, sometimes, aldos-
terone. The condition can have a range of severities,
with the most severe manifestation being Addison’s dis-
ease. Common symptoms include fatigue, muscle weak-
ness, loss of appetite, weight loss, and mood changes.
Nausea, vomiting, and diarrhea can occur, as can low
blood pressure, leading to dizziness or fainting. Because
of these symptoms, adrenal insufficiency is associated
with a decreased quality of life. 

Conventional treatment of adrenal insufficiency
involves supplementing with the glucocorticoid hor-
mones that the adrenal glands are not producing, or sub-
stituting other hormones for them (usually synthetic).
However, even when people are receiving adequate glu-
cocorticoid replacement therapy, their quality of life
may not improve. Dehydroepiandrosterone (DHEA) and
dehydroepiandrosterone sulfate (DHEAS) are also pro-
duced by the adrenal glands and their levels are low, if
not absent, in adrenal insufficiency. DHEA levels are
believed to be tied to indicators of quality of life. For this
reason, DHEA replacement therapy has become com-
mon for women with adrenal insufficiency. However,
the practice remains controversial because randomized,
controlled trials of its efficacy have produced inconsis-
tent results. The authors of this study therefore conduct-
ed a systematic review of all the available literature on
this topic in women. 

The authors searched a wide range of electronic data-
bases for abstracts of randomized trials of primary or
secondary adrenal insufficiency in which women were
treated with at least 20 mg DHEA daily for at least 2
weeks. Eligible studies had to measure the effect of
treatment on at least one psychosocial aspect of health-
related quality of life (HRQOL), including physical and
mental health, social functioning, and sexuality. Reports
in any language or any publication type were included. 

The literature search identified 341 articles, of which
10 met all inclusion criteria. Two reviewers worked
independently on each stage of the review, screening the
abstracts, assessing the quality of included studies, and
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extracting relevant data. Original authors were contacted
to provide additional data or clarify aspects of the publi-
cations. Five researchers provided additional data for
inclusion in the meta-analysis. The reviewers used a ran-
dom-effects model for meta-analysis. The most com-
monly used instrument for assessing HRQOL was the
36-Item Short Form Health Survey (SF-36), used in six
of the 10 included trials. A global HRQOL score was
calculated for each trial and yielded an effect size of
0.21 (95% confidence interval [CI], 0.08-0.33). [An
effect size of approximately 0.2 represents a small
effect; 0.5, a moderate effect; and 0.8, a large effect.1

When the CI range includes 0, the value is not statistical-
ly significant.] Seven of the trials reported objective
measures of depression, giving a pooled effect size of
0.23 (95% CI, 0.04-0.42). Five of the trials reported anx-
iety measurements, giving a pooled effect size of 0.12
(95% CI, -0.04 to 0.27). Four trials measured sexual
function, with a pooled effect size of 0.33 (95% CI,
-0.06 to 0.72) for libido and 0.27 (95% CI, -0.11 to 0.64)
for satisfaction with sex. 

Side effects were reported in six of the trials
reviewed. The most common side effects were andro-
gen-related, including greasy skin, hirsutism, acne, itchy
scalp, and increased odorous sweat. The side effects
were well-tolerated and, in some cases, welcome (for
example, in women with dry skin and hair). No serious
adverse effects were reported. 

Overall, the authors concluded that the available evi-
dence suggests a small and “perhaps clinically trivial
effect” of DHEA on HRQOL and depression for women
with adrenal insufficiency treated for 3-12 months. Sta-
tistically significant effects on anxiety or sexual function
were not found. As a result, the reviewers concluded that
while some women may experience small improve-
ments, the evidence does not warrant the routine use of
DHEA in women with adrenal insufficiency. 

■ COMMENTARY
Adrenal insufficiency affects about 1 in 10,000 peo-

ple, and its incidence appears to be on the increase.2 At
the same time, because of its range of symptoms, it can
be difficult to distinguish from other conditions like
chronic fatigue syndrome and depression. Patients with
adrenal insufficiency have low to undetectable DHEA
levels, frequently leading to DHEA supplementation in
an attempt to improve HRQOL. Such supplementation
has become popular for people with other conditions
also, suggesting that this review may have wider impli-
cations. This report claims to be the first systematic
review of the effect of DHEA on HRQOL for women
with adrenal insufficiency. The only other systematic

review of DHEA related to quality of life found no evi-
dence to support its effectiveness on cognitive function
in middle-aged or elderly people.3

This systematic review and meta-analysis was clearly
and thoroughly reported, in keeping with the general
QUORUM guidelines for such reports.4 The reviewers
examined the quality of all included studies, with most
scoring relatively low for their risk of bias. However,
two studies lost more than 20% of their participants, and
in half of the studies it was not possible to determine if
participant blinding had been successful. This is impor-
tant because of the frequency of androgenic side effects
in those receiving DHEA compared to those receiving
placebo.

The review combined studies involving participants
with both primary and secondary adrenal insufficiency.
Primary adrenal insufficiency occurs when the reduced
hormone production arises from impairments in the
adrenal glands. In the majority of cases, the underlying
cause of this impairment is unknown. Secondary adrenal
insufficiency arises when the hormones regulating the
adrenal gland are produced in insufficient quantities.
This is caused by problems in the pituitary gland or
hypothalamus, both located at the base of the skull. The
differences between patients with different conditions
might impact study results. However, the reviewers con-
ducted subgroup analyses where the two types of condi-
tions were examined separately. No differences were
found compared to the overall review results.

The studies included six trials with a crossover design
and four parallel group trials. In the latter, participants
were randomly assigned to one intervention or another
and the two groups were treated in parallel. In a
crossover trial, all participants receive both interven-
tions, but the order in which each person receives the
intervention is randomly assigned.5 Here, each patient
acts as his or her own control, reducing within-patient
variation. Hence, fewer participants can be enrolled
without losing precision. However, crossover trials can
be limited by carryover effects, thus leading to the use of
washout periods between interventions. Different
approaches to including data from crossover and parallel
group trials in meta-analyses have been developed.5 The
reviewers followed a standard approach, although dis-
agreement continues regarding how best to handle such
data in meta-analyses. 

This article provides a succinct and clear report of a
well-conducted systematic review and meta-analysis.
The results of individual studies of DHEA for adrenal
insufficiency have shown much variation, with the
review showing that overall there is little evidence of its
effectiveness for improving general well-being.
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Although some benefits were found for quality of life
and depression, these were small and of questionable
clinical significance. Improvements in anxiety or sexual
function were not found. Some women may have bene-
ficial effects from DHEA, possibly even from its side
effects. However, its routine use in adrenal insufficiency
is not supported by the available evidence.   ❖
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No Go? Ginkgo 
and Dementia
A B S T R A C T  &  C O M M E N T A R Y

By Russell H. Greenfield, MD, Editor

Synopsis: In this re-examination of data from the large
GEM study of Ginkgo biloba in elderly subjects and
incident dementia, the investigators suggest that ginkgo
not only does not prevent the development of dementia,
but also does not slow the rate of cognitive decline in old
age. The study is impressive in many ways, but method-
ological flaws noted when the original GEM data were
first published, and others that have since come to light,
suggest that the data actually have little clinical utility,
except to suggest that the very old not use ginkgo to help
stave off cognitive decline. Whether use of ginkgo in
younger, healthy subjects may have a brain protective
effect in later years remains unknown.

Source: Snitz B, et al. Ginkgo biloba for preventing cognitive
decline in older adults. A randomized trial. JAMA 2009;302:
2663-2670.
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CME Instructions 
Physicians participate in this continuing medical edu-

cation program by reading the articles, using the provided
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 sur-
rounding any questions answered incorrectly, please con-
sult the source material. 

After completing this activity, participants must com-
plete 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 eval-
uation form is received, a credit letter will be mailed to the
participant. 

CME Objectives
Upon completion of this educational activity, partici-

pants should be able to:
• describe evidence-based clinical analyses of common-

ly used integrative therapies;
• make informed, evidence-based recommendations

about the usefulness and efficacy of integrative thera-
pies to patients in their practice; and

• critique the objectives, methods, results and conclu-
sions of useful, current, peer-reviewed clinical studies
in integrative medicine as published in the scientific
literature.

4. The U.S. Preventive Services Task Force discourages 
routine PSA screening in which group of men?
a. All men age 35 and older
b. All men age 50 and older
c. All men younger than age 75
d. All men older than age 75

5. Which of the following is the most common side effect of
green tea extract?
a. Diarrhea
b. Jitteriness
c. Rash
d. Headache

6. Average daily sodium intake is estimated to be:
a. 1 g.
b. 2 g.
c. 5 g.
d. 10 g.

7. The threshold at which vitamin D supplementation appears
to reduce risk of falling among older adults is 700 IU/d.
a. True
b. False

Answers:4. d, 5. b, 6. c, 7. a.

CME Questions
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THE FINDINGS IN THIS PAPER, A RE-EVALUATION OF DATA

from the Ginkgo Evaluation of Memory (GEM)
study (JAMA 2008;300:2253-2262; reviewed in the Jan-
uary 2009, issue of Alternative Medicine Alert), the
largest randomized, double-blind, placebo-controlled
dementia prevention trial to date that suggested ginkgo
was not effective in reducing the incidence of dementia,
has generated a great deal of controversy. In the current
analysis, the researchers wanted to see whether ginkgo
slowed the rate of cognitive decline in older adults, even
if it didn’t ultimately prevent the disease.

As a reminder, more than 3,000 people (mean age, 79
years; range, 72-96 years) with either normal or mildly
impaired cognition (n = 482 with mild cognitive impair-
ment [MCI]) participated in the GEM study. Subjects
were randomized to receive either 120 mg Ginkgo bilo-
ba extract (EGb-761) or an identical placebo tablet twice
daily. They were then assessed every 6 months for inci-
dent dementia using multiple tools, and employing
DSM-IV criteria. After a median follow-up of 6.1 years,
overall dementia rates were 3.3/100 years in the active
group and 2.9/100 years in the placebo group. The haz-
ard ratio for ginkgo use and all-cause dementia was
1.12, and 1.16 for Alzheimer’s disease compared with
placebo. The authors concluded that a standardized
extract of Ginkgo biloba given in a commonly used dose
does not reduce the overall incidence of dementia in sen-
iors with normal cognitive function or those with MCI.

In the current re-evaluation, the investigators assessed
rates of change over time on the Modified Mini-Mental
State Examination (3MSE), in the cognitive subscale of
the Alzheimer Disease Assessment Scale (ADAS-Cog),
and in neurophysiological domains of memory, atten-
tion, visual-spatial construction, language, and executive
functions. They found that the annual rates of decline in
scores on these measures did not differ between those
receiving ginkgo and those taking the placebo. They also
determined that ginkgo had no differential effects on
specific domains of cognition. The researchers conclud-
ed that a standardized extract of ginkgo in a dose of 120
mg twice daily offers no benefit over placebo with
respect to lessening the incidence of cognitive decline in
elderly subjects.

■ COMMENTARY
As noted in the earlier review, this is a well-done

study that offers some useful information about the

potential utility, or lack thereof, of the very popular and
highly regarded standardized extract of Ginkgo biloba
known as EGb 761. That stated, it’s important that the
significant limitations inherent in the analysis are well-
understood, so that the reach of the authors’ conclusions
is not unduly extended.

The GEM data suggest that ginkgo does not have a
significant effect on the cognitive capacity of people
older than age 80, on average, and that’s important.
Some prior data have suggested small benefits of ginkgo
administration in this population, while others have not,
so the evidence to date has not been compelling. Like-
wise, research into the use of ginkgo in healthy younger
people over relatively short periods of time has not pro-
vided strong suggestion of cognitive benefit, so the cur-
rent findings would not seem out of line with previous
understanding of ginkgo’s clinical efficacy. However,
it’s important to remember that in the GEM trial ginkgo
was not initiated until the subjects were well into their
70s and 80s, or older, so we do not know if a longer
duration of ginkgo administration started earlier in life
would have offered a primary preventive effect.

Additional methodological challenges to adoption of
the researchers’ conclusions exist. The incidence of
dementia in the cohort was well below that expected,
and 40% of those in the ginkgo group were not compli-
ant with therapy. Some experts are also taking issue with
extending the findings of relatively nonspecific tests of
cognition to very specific clinical outcomes of cognitive
function over a relatively brief period of time.

Our population is graying and the incidence of
dementia is primed to increase dramatically. Drug thera-
py already approved for use against dementia offers, at
best, inconsistent benefits. Existing research on the use
of ginkgo also suggests mild, albeit inconsistent, benefit,
yet it remains one of the most popular botanical reme-
dies in the world. Can millions of people be wrong? Yes,
but the findings of research studies sometimes are
wrongly interpreted, too, especially when methodologi-
cal concerns seem justified. 

Is it time to close the book on the use of ginkgo as a
preventive or treatment for dementia? The data on gink-
go’s use as treatment for dementia in the elderly are
weak, but the potential for a preventive benefit in
younger subjects has yet to be definitively determined,
and the current study ultimately adds little to what was
already known in this regard.   ❖
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