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Synopsis: Correlating the findings in the 13,331 adults 20 years or
older in the Third National Health and Nutrition Examination

Survey (NHANES III) revealed that vitamin D deficiency is a risk
factor for developing cardiovascular disease and is associated with

increased all-cause mortality.

Source: Melamed ML, et al. 25-hydroxyvitamin D levels and the risk of
mortality in the general population. Arch Intern Med 2008;168:1629-1637.

VITAMIN D DEFICIENCY HAS BEEN NOTED TO OCCUR IN ONE-THIRD

to one-half of otherwise healthy middle-aged to elderly adults in
the United States and even worldwide.1-4 Clinical studies have 
suggested that low 25-hydroxyvitamin D (25(0H)D) levels may 
affect the renin-angiotensin system,5 the inflammatory system,6 the 
endothelium,7 the frequency of myocardial infarction,8 hyperten-
sion,9 congestive heart failure,10 diabetes mellitus,10-12 and cardio-
vascular risk.13,14 In addition, 25(OH)D has been demonstrated to 
have antiproliferative activity, which may influence cancer risk.15,16

Low 25(OH)D levels in hemodialysis patients have been associ-
ated with increased all-cause mortality,17 and finally, treatment of
patients with vitamin D supplementation has been associated with
lower all-cause mortality compared to individuals randomized to
placebo therapy.18

Because no published studies have evaluated the relationship
between 25(OH)D and mortality risk in the general population,
Melamed and his colleagues reviewed the association of low
25(OH)D levels with all-cause, cancer, and cardiovascular disease
(CVD) mortality in 13,331 nationally representative adults 20 years
or older from the Third National Health and Nutrition Examination
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Survey (NHANES III) linked mortality files.19 The vita-
min D levels of the participants were collected from
1988 to 1994 and they were then passively followed for
mortality through the year 2000. In multivariate models,
subjects in the lowest quartile compared to those in the
highest quartile were found to have a 26% increase in
all-cause mortality in the general population, independ-
ent of baseline demographics, traditional and nontradi-
tional CVD risk factors, and measures of a healthy
lifestyle. 

■■ COMMENTARY
The Melamed study19 yielded a number of interesting

observations. The association of low 25(OH)D levels
with mortality was strongest in those without CVD,
without hypertension, and without diabetes mellitus,
suggesting that low vitamin D levels are not simply
markers of poor general health. In fact, the data seem to
suggest that 25(OH)D deficiency may play an important
role in all-cause mortality even before CVD is estab-
lished, that is, even among those individuals without
pre-existing diabetes mellitus, hypertension, and CVD.
It must be clearly recognized that the Melamed study
was only an observational study and, therefore, causality
cannot be inferred even after adjusting for all known tra-
ditional CVD risk factors and nontraditional risk factors
including markers of a healthy lifestyle. The specific
causes of mortality that accounted for the elevated all-

cause mortality risk associated with 25(OH)D deficien-
cy could not be accurately determined; therefore, further
studies are needed to confirm these findings and estab-
lish the mechanisms underlying these observations. If
the conclusions outlined above are confirmed, random-
ized clinical trials will be needed to determine whether
vitamin D supplementation at higher doses could have
any potential benefit in reducing future mortality risk in
those individuals with 25(OH)D deficiency.

Although the results of the Melamed observational
study are similar to findings of many other studies8,14,20

suggesting that vitamin D deficiency is a risk factor for
developing cardiovascular disease and is associated with
increased all-cause mortality, further clinical and experi-
mental studies are needed to validate these findings and
to determine whether correction of vitamin D deficiency
could contribute to the prevention of CVD and decrease
all-cause mortality risk. In conclusion, although the
value of vitamin D supplementation is clinically
unproven at this time, it still might be prudent to consid-
er recommending administration of at least 800 IU daily
for all adults and especially for those whose lifestyle
and/or illnesses prevents them from being outdoors for 
adequate periods of time.  ■
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Synopsis: Among almost 6000 patients with COPD
who were using other classes of respiratory therapies,

the addition of tiotropium, compared with placebo, was
associated with improvements in lung function, quality
of life, and exacerbations during a 4-year period, but
did not result in benefits in the rate of decline in FEV1.

Source: Tashkin DP, et al; UPLIFT Study Investigators. A
4-year trial of tiotropium in chronic obstructive pulmonary
disease. N Engl J Med 2008;359:1543-1554. 

CHRONIC OBSTRUCTIVE PULMONARY DISEASE (COPD) IS

the fourth leading cause of chronic morbidity and
mortality in the United States. By the year 2020, it is
projected to rank fifth in burden of disease caused
worldwide, according to a study published by the World
Bank/World Health Organization.1,2 According to the
recent COPD Global Initiative for Lung Disease guide-
lines (GOLD), inhaled tiotropium is indicated for the
long-term, once-daily maintenance treatment of bron-
chospasm associated with COPD.1 The quaternary
ammonium structure of inhaled anticholinergic agents
limits their systemic bioavailability, and the only com-
monly recognized adverse effects include the develop-
ment of anticholinergic effects, such as dry mouth and
urinary retention.1

To define the disease and assess its severity, spiromet-
ric classification is used, including measuring the FEV1
and the FEV1/FVC ratio. Therefore, the goal of any
therapy in COPD is to monitor the disease, reduce risk
factors (like smoking), and manage stable disease as
well as exacerbations. An ideal drug would attempt to
address the underlying disease, which includes benefits 
in the decline in FEV1. To date, only smoking cessation 
has been shown to reduce the rate of decline of FEV1.3

All categories of bronchdilators (beta-2 agonists, anti-
cholinergics, and methylxanthines) have been shown to
increase exercise capacity in COPD, without necessarily
producing significant changes in FEV1. Regular treat-
ment with inhaled glucocorticosteroids does not modify
the long-term decline of FEV1 in patients with COPD
either. 

In their study (Understanding Potential Long-Term
Impacts on Function with Tiotropium, or the UPLIFT
trial), Tashkin et al conducted a 4-year, randomized,
double-blind, placebo-controlled, parallel group trial
involving patients with moderate to very severe COPD.4

Patients (n = 5993) with mean age 65 ± 8 years and
mean FEV1 of 1.32 ± 0.44 L after bronchodilation
(48% of predicted value) were randomly assigned to
either the tiotropium or the placebo group. These
patients were allowed to use all respiratory medications
except inhaled anticholinergic drugs (other than study
medications). The co-primary endpoints were the rate of
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decline in the mean FEV1 before and after bronchodila-
tion beginning on day 30. The secondary endpoints
included measures of FVC, changes in response on St.
George’s Respiratory Questionnaire, exacerbations of
COPD, and mortality.

The authors found that there were no significant dif-
ferences between study groups in the rate of decline in
the mean values for FEV1 and FVC either before or
after bronchodilation from day 30 to the end of study
drug treatment. However, in the tiotropium group, the
mean values for FEV1 and FVC before and after bron-
chodilation showed significant improvements that were
maintained at all time points after randomization. The
study did find significant differences in favor of tiotropi-
um at all time points during the 4 years for the mean
absolute change in the health-related quality-of-life
measure, although the differences were small. More
convincing was the evidence that tiotropium use was
associated with a significant delay in the time to the first
exacerbation (about 4 months average) as well as signif-
icant delay in the time to first hospitalization for an 
exacerbation. There was no significant difference in
impact on mortality. 

The incidence of serious events was lower in the
tiotropium group compared to placebo. Patients on
tiotropium also had significantly lower incidence of res-
piratory failure, dyspnea, as well as cardiac events like
congestive heart failure and myocardial infarction. It is
noteworthy that the overall rate of decline in FEV1
observed in this study was lower than that in other simi-
lar studies.5,6 Because patients were allowed to continue
all other medications for COPD, the current study was a
more “real-life” study even though only 30% of patients
were current smokers at baseline, whereas this number
was much higher in other studies.

■■ COMMENTARY
Considerable interest in the adverse events profile of

inhaled anticholinergics has recently developed. In a
recent study published in JAMA, Singh et al performed a
systematic review of randomized controlled trials of any
inhaled anticholinergics (ipratropium bromide or
tiotropium bromide) for treatment of COPD that had at
least 30 days of treatment and they reported on cardio-
vascular events.7 A total of 17 trials enrolling 14,783
patients were analyzed. The authors reached a conclusion
that inhaled anticholinergics were associated with a sig-
nificantly increased risk of cardiovascular death, MI, or
stroke. This type of a publication is inherently misleading
at best since the trials included in the meta-analysis were
never intended to detect differences in all-cause mortality
and therefore they were inadequately powered. 

In another recent VA study,8 the authors performed a
nested case-control study of their database from 1999 to
2003 among COPD patients and found adjusted odds
ratios of 1.11 (confidence interval [CI], 1.08-1.15) for
ipratropium for all-cause mortality and 1.34 (CI, 1.22-
1.47) for cardiovascular death. However, this study also
had several limitations including being an observational
study that was underpowered for medications use and
not accounting for severity of COPD or smoking. 

In essence, the global burden of COPD dictates that
we must gather more data from good-quality studies
such as the one presented above to determine the true
benefits and drawbacks of each medication used. The
GOLD guidelines remain the “gold criteria” for the
treatment of COPD until more evidence becomes clear.
In primary care practice, the GOLD guidelines are
intended to be simple, clear, and evidence-based. 

What would I do? I believe the findings of a well-
designed study such as the UPLIFT trial over poor-qual-
ity data merely intended to make news as mentioned
above. According to the GOLD criteria, in patients with
Stage II (moderate) to Stage IV (very severe) COPD, I
would consider adding tiotropium or beta-2 agonists or
both to those whose dyspnea during daily activities is
not relieved despite treatment with as-needed, short-act-
ing bronchodilators. In this population, regular treatment
with long-acting bronchodilators is more effective and
convenient than treatment with short-acting bron-
chodilators. However, it is noteworthy that some payers
are reluctant to advocate utilizing tiotropium as recom-
mended in guidelines due to cost reasons. However, the
UPLIFT trial should be evidence that preventing exacer-
bations, hospitalizations, and respiratory failure is good
enough incentive to pay for this drug.  ■
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THE FDA HAS EXTENDED THE APPROVAL FOR THE HUMAN

Papillomavirus Quadrivalent Recombinant Vaccine 
to include the prevention of vaginal and vulvar cancer.
The vaccine, originally approved in 2006, is already 
approved for the prevention of cervical cancer and
genital warts. 

Indications
The HPV vaccine is indicated in girls and women

ages 9-26 years for the prevention of cervical, vulvar,
and vaginal cancer caused by HPV types 16 and 18 and
genital warts caused by HPV types 6, 11, 16, and 18. It
is also indicated for precancerous or dysplastic lesions
caused by types 6, 11, 16, and 18. These include cervical
intraepithelial neoplasia (CIN) grade 2/3 and cervical
adenocarcinoma in situ; cervical intraepithelial neopla-
sia grade 1; vulvar intraepithelial neoplasia (VIN) grade
2 and grade 3; and vaginal intraepithelial neoplasia
(VaIN) grade 2 and grade 3.1

Dosage
The recommended vaccination schedule is 0.5 mL 

intramuscularly at 0, 2, and 6 months. 

Potential Advantages
After two years of additional follow-up, the vaccine

appears to be 100% effective in preventing HPV-related 
precancerous vulvar and vaginal lesions in patients who
were seronegative after vaccination.2,3

Potential Disadvantages
The rate of anaphylaxis may be higher with the HPV 

vaccine than other vaccines used in a similar age group.4

Comments
HPV vaccine was approved in 2006 and was intend-

ed for use in females ages 9-26 years to prevent infec-
tions caused by various viruses that are the most com-
mon cause of cervical cancer and genital warts. Based
on additional follow-up data, the FDA determined that
there was sufficient evidence to extend the indication
for the vaccine to prevent vulva and vaginal cancer. In
women who were HPV16- or HPV18-seronegative
after completion of the series of vaccinations, the vac-
cine (n = 7811) was 100% (95% confidence interval
[CI], 72%-100%) effective vs placebo (n = 7785)
against VIN2-3 or VaIN2-3. For females who were
seronegative at day 1, efficacy was 97% (95% CI, 79%-
100%). In an intent-to-treat analysis, where women
could have been infected at baseline, the efficacy was
71% (95% CI, 37-88%). The vaccine has been reported
to reduce the incidence of HPV16/18-related cervical
precancers and cervical cancers.5 Vaccination may also
reduce oral cancers as approximately 90% are HPV16-
positive.6 While the rate may be higher than other vac-
cines, such as the MMR, hepatitis B, and conjugated
meningococcal vaccines, anaphylaxis is still considered
to be rare. The estimated rate is 2.6 per 100,000 dose,
similar to the varicella vaccine, and very rare by WHO
categorization (< 1 in 10,000). 

Clinical Implications
HPV vaccine is currently recommended by the

CDC’s Advisory Committee on Immunization Practices
as routine 3-dose vaccination of girls ages 11 and 12 as
well as girls and women ages 13-26 years who have not
yet been vaccinated or who have not received all 3
doses. The FDA and the CDC summarized the safety of
the vaccine in July 2008 and stated that the vaccine con-
tinues to be safe and effective, and its benefit outweighs
its risk.7 The expanded indication further strengthens the
benefit of the vaccine.  ■
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The objectives of Internal Medicine Alert are:
• to describe new findings in differential 

diagnosis and treatment of various diseases;
• to describe controversies, advantages, and 

disadvantages of those advances;
• to describe cost-effective treatment regimens; 
• to describe the pros and cons of new screening 

procedures. 

CME Objectives

42. Vitamin D deficiency:
a. has not been demonstrated to have antiproliferative 

activity which may influence cancer risk.
b. is a risk factor for developing cardiovascular disease and

is associated with increased all-cause mortality.
c. has not been demonstrated to have any effects on the

renin-angiotensin and/or hypertension.
d. need not be corrected in the senior population.

43. Clinicians should consider recommending supplementa-
tion of 800 IU/day of vitamin D to which of the following
populations?
a. All adults
b. Those whose lifestyle prevents adequate UV exposure.
c. Those whose illness prevents adequate UV exposure.
d. All of the above 

44. Which of the following has been prospectively shown to
slow the rate of decline of FEV1 in patients with COPD?
a. Smoking cessation
b. Tiotropium
c. Inhaled steroids
d. Oral steroids

45. In the study by Tashkin et al, tiotropium use was associat-
ed with which of the following?
a. A significant delay in time to first exacerbation
b. A significant delay in time to first hospitalization
c. A significant difference in mortality
d. Both a and b are correct 

CME Questions

Answers:42. (b), 43. (d), 44. (a), 45. (d). 



Cannabis withdrawal:
Under-recognized 

Source: Hasin DS, et al. Cannabis
withdrawal in the United States:
Results from NESARC. Am J Psychia-
try 2008;69:1354-1363.

OPINIONS ON THE CONSEQUENCES OF

marijuana use are wide-ranging:
Some experts express grave concern
that it may induce COPD, increase risk
of lung cancer, promote the emergence
of schizophrenia, and lead to “heavy
drug” use; others essentially dismiss
these (potential) adversities as inade-
quately established to permit accusa-
tions that marijuana has any common-
place serious adverse effects. Like alco-
hol, where there is an established
“dose-response curve,” indicating that
alcohol in moderation is associated
with beneficial health outcomes, as
opposed to excessive alcohol, which
leads to numerous adverse events, there
may be a particular degree of marijuana
use that leads to toxicity.

There is no specific DSM-IV diag-
nostic code for marijuana withdrawal,
perhaps reflecting the commonplace
observation at the time of its publica-
tion that few reports had documented
such a specific syndrome. The Nation-
al Epidemiologic Survey on Alcohol
and Related Conditions may change
that.

During 2001-2002, live interviews
were conducted with frequent cannabis
users, defined as at least 3x/wk utiliza-
tion (n = 2613). To make sure that dis-
continuation syndromes upon cessation
of marijuana were not confounded by
discontinuation of other substances
sometimes concomitantly used (e.g,
alcohol), there was a separate subgroup
of “cannabis-only” users (n = 1119). 

Frequent marijuana users commonly
reported withdrawal symptoms in two
primary patterns: a weakness-hyper-
somnia-psychomotor retardation con-

stellation and an anxiety-restlessness-
depression-insomnia cluster. 

The incidence of withdrawal was
essentially identical among cannabis-
only users to that of multi-substance
users. Finally, the noted withdrawal
symptoms were reported to produce a
significant degree of impairment. When
presented with such symptoms, clini-
cians may need to consider marijuana
withdrawal.  ■

How long should ‘clear
sailing’ certificate
last after colonoscopy?

Source: Imperiale TF, et al. Five-year
risk of colorectal neoplasia after nega-
tive screening colonoscopy. N Engl J
Med 2008;359:1218-1224. 

THE 2008 GUIDELINES FROM THE AMER-
ican Cancer Society (ACS) have

given the green light to support a vari-
ety of different colon cancer screening
tools, though colonoscopy (COL) con-
tinues to have the greatest advocacy
from health professionals. The current-
ly recommended interval for re-exami-
nation after a negative COL is 10 years 
in average-risk individuals. Imperiale 
et al looked at the yield of COL per
formed 5 years after an initial negative 
screening COL in average-risk indi-
viduals (n = 1256). 

Upon rescreening, no cancers were
found. Advanced adenomas were found
in 1.3%; the relative risk for a new
advanced adenoma was 3-fold higher in 
men than in women. 

These data are somewhat surprising
when contrasted with a recent study of
individuals undergoing two colono-
scopies the same day at Indiana Univer-
sity, in which the adenoma miss rate of
colonoscopy by experienced endo-
scopists was 24%! Nonetheless, in nei-
ther study does it appear that frank car-
cinoma was missed. Although this trial

does not confirm that a 10-year interval, 
as recommended by current ACS
guidelines, is appropriate, it indicates
that over a 5-year interval, no new can
cers were discovered.  ■

Effect of PUFAs on
chronic heart failure 

Source: GISSI-HF Investigators.
Effect of n-3 polyunsaturated fatty
acids in patients with chronic heart fail-
ure (the GISSI-HF trial): A random-
ized, double-blind, placebo-controlled
trial. Lancet 2008;372:1223-1230.

THE PHARMACOLOGIC TREATMENT OF

chronic heart failure (CHF) is
already complex, often requiring an
angiotensin converting enzyme
inhibitor or angiotensin receptor block-
er, beta blocker, aldosterone antagonist,
nitrates, hydralazine, and diuretics.
Despite risk reduction with each of
these tools, residual risk remains sub-
stantial. Polyunsaturated fatty acids
(PUFAs) may be another tool to reduce
residual risk in CHF.

Some secondary prevention trials of 
myocardial infarction have indicated 
risk reduction with PUFAs use, prima-
rily due to prevention of sudden death
(attributed to antiarrhythmic properties 
of PUFAs). Whether similar benefits 
might be seen in patients with CHF was 
the subject of this clinical trial. 

CHF patients (n = 6975) were
enrolled in a randomized placebo-con-
trolled trial of 1 g/d PUFAs (adminis-
tered as one daily capsule containing
eicosapentanoic acid and docosahexa-
noic acid). At 3.9 years (mean), there 
was a statistically significant 9% rela-
tive risk reduction of all-cause mortali-
ty in those who received PUFAs. The 
tolerability profile of PUFAs was simi-
lar to placebo. PUFAs therapy may pro-
vide meaningful risk reduction in 
patients with CHF.  ■
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Clinical Scenario
The patient whose 12-lead ECG and rhythm strip is

shown above had chest discomfort at the time this trac-
ing was recorded. In light of this history, how do you
interpret the tracing?

Interpretation
The rhythm is rapid and regular at a rate of about

145/min. The QRS complex is narrow, and there is no
sign of atrial activity. Thus, the rhythm is a regular SVT
(supraventricular tachycardia). Since there is not even
the slightest indication of a sinus P wave, and no deflec-
tions in any of the 12 leads even remotely suggest flut-
ter activity, the rhythm most likely is PSVT (paroxys-

mal supraventricular tachycardia). Deep and diffuse ST
segment depression and T wave inversion is associated
with the tachycardia. Tachycardia itself can be the cause
of ST-T wave abnormalities, even as marked as the
changes that are seen here. Thus, there is no way to tell
from this tracing alone if acute ischemic injury is occur-
ring. Follow-up ECGs after the tachycardia has stopped
will be needed. Even then, marked ST-T wave abnor-
malities may sometimes persist for a day or two as a
“post-tachycardia syndrome.” As a result, serial tro-
ponins and a brief period of hospital observation may
be needed to ensure that infarction has not occurred,
even if symptoms promptly resolved after conversion of
the rhythm.  ■
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