
ß-Blockers Build Better Bones
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Use of ß-blockers is associated with reduced risk of 
fracture. The magnitude of reduction is similar to that seen with

use of thiazides.

Source: Schlienger RG, et al. JAMA. 2004;292:1326-1332.

The general practice research database (gprd) holds
medical information on 3 million Britons, including demo-

graphic data, diagnoses, hospitalizations, and deaths. The GPs
whose practices are part of this research network use computers to
write prescriptions, and these prescriptions are also part of the data-
base. In this case-controlled study, the researchers extracted data on
all patients with a fracture diagnosis from January 1993 to Decem-
ber 1999 (30,601cases) and searched for correlates. 

Inclusion criteria were ages 30 to 79 years and in the database
for at least 3 years. Excluded were patients with osteoporosis,
osteomalacia, Paget’s disease, cancer (other than non-melanoma
skin cancer), or alcoholism or who used bisphosphonates. Ran-
domly matched controls (120,819) were selected with up to 4 con-
trols per case. The ratio of men to women, 40:60, was the same
among cases and controls. Schlienger and colleagues looked at
exposure to ß-blockers, thiazide or thiazide-like diuretics, and
other drugs with known associations to bone health. Each case
and the matched controls were classified as current, recent, and
past users of a drug based on the date of their last prescription for
the drug (1-59 days, 60-119 days, and > 119 days, respectively,
from the date of the case’s fracture). They then divided the sub-
jects into 3 groups: ß-blockers only, thiazides only, and ß-blockers
plus thiazides. 

Among current users of ß-blockers only, the odds ratio (OR)
of a fracture for patients with 3-19 prescriptions was 0.63 (95%
confidence interval [CI], 0.55-0.73). Among patients with > 19
prescriptions, the OR was 0.83 (CI, 0.76-0.91). When these 2
prescription groups were subdivided by gender, the OR’s for men
were 0.59 and 0.69, respectively, and for women, 0.67 and 0.92.
The OR’s for thiazide only and for ß-blockers plus thiazide did
not show this sex difference. When the 2 prescription groups
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were combined, the OR for current users of ß-block-
ers only was 0.77 (CI, 0.64-0.79), for thiazide only
0.80 (CI, 0.74-0.86), and for ß-blockers plus thiazides
0.71 (CI, 0.64-0.79). No difference was found when
ß-blockers were segregated into hydrophilic versus
lipophilic or into ß-blockers with intrinsic sympath-
omimetic activity (ISA) vs those without ISA.

Other antihypertensive medications were examined.
Users of ACE-inhibitors had a decreased risk (OR,
0.81), but users of angiotensin receptor blockers, loop
diuretics, or potassium-sparing diuretics had no change
in risk. Corticosteroids, benzodiazepines, antipsy-

chotics, and antiepileptics increased risk, and estrogens
and statins reduced it.

■■ COMMENT BY ALLAN J. WILKE, MD
What a rich resource for data mining! These

patients are very similar to those that we see in our
practices. As a case-controlled study, these results can
only be considered associations, not causal. Addition-
ally, although the database records that a patient
received a prescription, it is unknown whether the
drug was actually taken. Even with these caveats,
however, the sheer size of the database makes these
findings compelling.

The study does raise some intriguing questions.
The different OR’s by gender suggest that there may
be a possible sex-related difference in prolonged use
of ß-blockers. Why would this be true? Schlienger et
al do not provide a definitive answer. ß-blockers are
not the only pharmaceuticals that are associated with
bone health. Last year, Schoffs reported (and Internal
Medicine Alert reviewed)1,2 that thiazide use for at
least one year is associated with a decreased inci-
dence of hip fractures, but that decrease disappears
four months after discontinuation. This study reports
a decreased risk among thiazide only users and the
risk is further reduced when thiazides are combined
with ß-blockers. The mechanism of action for thi-
azides is presumed to be decreased urinary calcium
excretion and possibly a direct effect on osteoclasts.
How do ß-blockers reduce fracture risk? Schlienger et
al cite animal and in vitro studies that suggest that the
sympathetic nervous system has a catabolic effect on
bones. They point out that bones have sympathetic
innervation, and osteoclasts and osteoblasts have
adrenergic receptors. 

How should we use this information? Before we place
any patient on a ß-blocker (or for that matter, a thiazide)
to prevent or treat osteoporosis, we need confirmation of
these findings from well-designed prospective, random-
ized, controlled studies. On the other hand, these results
support the JNC-7 recommendation of making ß-block-
ers and thiazides first-line drugs for treating hyperten-
sion.   ■

References
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Coronary Heart 
Disease and Anemia: 
To Transfuse or Not?
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: A retrospective study of 24,112 patients with
coronary heart disease showed increased 30-day mor-
tality in patients who received one or more blood trans-
fusions for anemia compared to comparable patients
not transfused.

Source: Rao SV, et al. JAMA. 2004;292:1555-1562.

Rao and colleagues from the duke clinical re-
search Institute analyzed data from 3 multicenter

international trials of patients with acute coronary syn-
dromes. In this study, 2401 of 24,112 patients received
at least one blood transfusion during their admission for
anemia. These patients were compared with comparable
patients not receiving a transfusion. Among the trans-
fused patients with hematocrits above 25%, there was a
3.94 times higher risk of death within 30 days. Most of
the patients were elderly (average age, 69). Rao et al
compared their results with a previous study showing
different results,1 and attempted to explain the differ-
ences.

In an accompanying editorial,2 Hebert and Fergusson
from the University of Ottawa Centre for Transfusion
and Critical Care Research analyze these findings based
on previous research. The literature is conflicting, but
suggest that the findings of Rao et al, do confirm that
patients with hematocrits of 30% or higher should not be
transfused unless there are other clinical indications.
There is benefit in transfusion for patients with hemo-
globins below 7.0 g/dL (hematocrit, 21%). What to do
with patients with hemoglobin concentrations of 8-10
g/dL (hematocrit, 24-30%) is unclear. Rao et al recom-
mend judicious use of transfusion, such as giving one
unit at a time, and only when there are compelling clini-
cal indications, in this group of patients. 

■■ COMMENT BY JOSEPH E. SCHERGER, MD, MPH
Elderly patients at risk for heart disease are regularly

transfused with packed red cells or whole blood for
marked anemia (hematocrits of 30% or less). I was
trained never to give just one unit of blood. If blood is
indicated, give at least 2 units. This study should bring
such behavior to a halt, at least temporarily.

Given the conflicting nature of retrospective observa-

tional studies, a randomized controlled trial is called for.
Rao et al, use improved analytical methods compared
with previous studies, but still their results are not defin-
itive. The decision to transfuse a patient may be based
on clinical criteria beyond just the hemoglobin or hema-
tocrit, and such factors may not be fully captured in this
analysis. It does appear that transfusion, even if done
slowly, may care added risk in patients with acute coro-
nary syndromes.   ■

References
1. Wu WC, et al. N Engl J Med. 2001;345:1230-1236.
2. Hebert PC, et al. JAMA. 2004;292:1610-1612.

Relationship Between
Calcium Scans and 
Stress Myocardial Perfusion
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: A calcium score < 100 eliminates the need for
MPS, but patients with a negative MPS often have coro-
nary calcium. These findings imply a potential role for
applying CAC screening after MPS among patients
manifesting normal MPS.

Source: Berman DS, et al. J Am Coll Cardiol. 2004;44:
923-930.

Coronary artery calcium detected by fast x-ray
computed tomography (CT) or electron beam CT is

associated with the presence of coronary atherosclerosis.
Stress myocardial perfusion scans (MPS) can identify
intermediate-risk patients likely to have coronary artery
disease (CAD). The potential predictive relationship
between coronary calcium and the likelihood of stress-
induced myocardial ischemia is not well understood.
Thus, Berman and colleagues studied 1195 patients
referred for MPS on clinical grounds who also had CT for
coronary calcium done. Exercise stress was used in 88%;
the remainder had adenosine. Rest thallium-201 images
were compared to post stress technetium-99 images. MPS
and CT were done within 7 days on average. No patient
had known CAD, and 51% were asymptomatic.

The 76 patients with a stress MPS positive for ischemia
exhibited more CAD risk factors, more abnormalities on
stress testing, and higher calcium scores compared to those
with a normal MPS. There was a crude relationship
between calcium score and a positive MPS: calcium score
< 100, positive MPS < 2%; calcium > 1000, positive MPS
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20%. The age and gender adjusted calcium percentile
score was also related to a positive MPS: < 50th percentile,
positive MPS < 2%; > 50th percentile the incidence of a
positive MPS increased, but did not exceed 11% even at
the 90th percentile. Many of the 1119 normal MPS
patients had positive CT scans: 78% of those with a > zero
calcium score; 56% of those with > 100; 31% of those
with > 400. Multivariate analysis showed that the log cal-
cium score was the most potent predictor of a positive
MPS vs other clinical variables (OR 3.4, CI 2.13-5.29, P <
.0001). Berman et al concluded that: 1) an ischemic MPS
is associated with a positive calcium scan, but rarely with a
calcium score < 100; 2) a calcium score < 100 eliminates
the need for a stress test; 3) normal MPS patients frequent-
ly have coronary calcium, suggesting a role for coronary
calcium scanning in patients with a normal MPS if their
risk for CAD is unclear. 

■■ COMMENT BY MICHAEL H. CRAWFORD, MD
Despite the fact that few insurance companies reim-

burse for it, the use of fast CT to detect coronary calcium
is increasing. Most of the increase has been from patient
demand, as its acceptance by professional organizations
has been lukewarm. This study by a group that has not
been one of the advocates for fast CT, nor involved in its
commercial exploitation, makes several important points
for those of us who are confronted with patients bearing
fast CT test results. First, the raw score has more predic-
tive value than the age-sex adjusted calcium percentile
score. Unfortunately, the patients are focused on the per-
centile score because it is usually high (> 50%), even if
their raw score is relatively low, and percent numbers
seem more understandable, even though they don’t mean
that you have an X% chance of having a heart attack as
soon as they believe. The percentile score does correlate
with long-term risk and may help commit the patient to
primary prevention measures for life. Second, there 
seems to be a threshold phenomenon with raw calcium  
scores. If they are < 100, almost no one has an ischemic 
MPS and it is not worth doing even if the percentile 
score is high. If it is > 400, there is a reasonable chance 
of getting a positive MPS even in asymptomatic
patients. Scores between 100 and 400 are the grey zone 
where clinical judgment must be exercised. Asympto-
matic patients in this range are less likely to have an 
ischemic MPS and could reasonably be managed con-
servatively. Third, stress testing does not reliably identi-
fy subclinical CAD. In this study, 88% of
those with a negative MPS had detectable coronary calci-
um. Even with calcium scores > 1000, the majority had a
negative MPS. This emphasizes the point that has been
made before that screening stress tests in asymptomatic

patients are low yield and may give a false sense of securi-
ty. Fast CT does detect subclinical disease and seems to
be of incremental value over other traditional risk factors.
Obviously, costs and logistics preclude the widespread
use of CT screening, but in selected patients it can be of
use. I find it particularly useful in asymptomatic patients
with bad family histories to reassure or motivate them,
depending on the results.   ■

Should All Hypertensive
Patients Older Than 
Age 60 Be Treated?
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Treatment of SH in older patients with SBP
of at least 160 mm Hg is supported by strong evidence.
The evidence available to support treatment of patients
to the level of 140 mm Hg or those with baseline SBP of
140 to 159 mm Hg is less strong; thus, these treatment
decisions should be more sensitive to patient preferences
and tolerance of therapy

Source: Chaudhry SI, et al. JAMA. 2004;292(9):1074-1080.

The seventh report of the joint national com-
mittee on Prevention, Detection, Evaluation and

Treatment of High Blood Pressure (JNC 7) defined sys-
tolic hypertension (SH) as a systolic blood pressure
(SBP) of at least 140 mm Hg and a diastolic blood pres-
sure (DBP) of at least 90 mm Hg. Furthermore, the
report concluded that SH was a major public health
issue which predominantly affected older individuals
and that elevation of the SBP was a more important car-
diovascular disease risk factor then was diastolic hyper-
tension; in fact, isolated elevation of the SBP has been
found to be the most common finding among patients
being treated for hypertension and it appears to be
increasing in frequency.1

Chaudhry and associates systematically reviewed the
literature on the clinical management of SH in older per-
sons in order to evaluate the available evidence support-
ing drug treatment of SBP of at least 160 mm Hg (ie,
stages 2 and 3 SH), of stage 1 SH (SBP of 140-159 mm
Hg) and, of the “oldest old” (ie, greater than 85 years
old). They concluded that there was strong evidence
from clinical trials to support the treatment of SH in
older persons with SBP of at least 160 mm Hg however,
large-scale trials to assess the value of antihypertensive
therapy for older patients with SBP of 140-159 mm Hg
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have not been performed and the evidence for improved
results after effective drug treatment of these patients
appears to be based solely on observational studies that
have demonstrated a graded relationship of cardiovascu-
lar risk associated with increasing SBP. 

■■ COMMENT BY HAROLD L. KARPMAN, MD
The benefits of antihypertensive drug therapy in

patients with SH were previously reported in a meta-
analysis of clinical trials which clearly demonstrated that
treatment was associated with 26% fewer cardiovascular
events in the treatment groups when compared to the con-
trol groups.2 Since most cases of “uncontrolled hyperten-
sion” in the United States are, in fact, only stage 1 SH,3

clarification of the benefit of treatment for these patients
is quite critical. Observational studies have suggested that
stage 1 SH is associated with an increased risk for cardio-
vascular disease, stroke, cardiovascular death and all-
cause mortality4,5 and therefore, it has been implied but
not proven that effective drug therapy will reduce the inci-
dence of these events however, to date, no controlled
large-scale clinical trials have been performed to assess
the value of such therapy in patients with stage 1 SH. 

Although the evidence is not strong, numerous trials
treating patients older than 85 years have suggested that
the benefits secondary to active treatment compared to
the placebo groups are of sufficient degree to warrant
drug therapy however, treatment decisions have to be
tempered by the increased susceptibility to adverse reac-
tions from drug therapy, competing risks from non-BP-
related causes and higher cardiovascular events rates in
this special group of patients.6 With respect to “white
coat” hypertension some studies have suggested that this
condition is associated with an increased risk of future
cardiovascular events7,9 and others have concluded that
there is no important associated risk8,9 and therefore, tol-
erance of therapy and informed patient preference
should guide therapy in these patients at this time. Most
published studies support the use of thiazide diuretics
along with long-acting calcium channel blockers and/or
beta-blockers as first-line therapy to treat SH. Finally, it
should be clearly recognized that widened pulse pres-
sures result in an increased risk of cardiovascular dis-
ease reaching significance first at 60 mm Hg and becom-
ing even stronger at 70 mm Hg and, therefore, the dias-
tolic blood pressure should be carefully followed espe-
cially in the elderly, drug-treated stage 1 SH (140-159
mm Hg SBP) group.10

In summary, there is strong evidence that all SH patients
with SBP of at least 160 Hg should be routinely treated in
order to reduce cardiovascular events. Recognizing that
older patients have especially high cardiovascular risk, cur-

rent evidence suggests that physicians should not withhold
therapy from older patients with a SBP of 140-159 mm Hg
solely because of advanced age despite the fact that no
large-scale clinical trials have been performed to assess the
effectiveness of treatment in this patient group rather, thera-
py should be determined by balancing potential benefits of
treatment with individual patient preferences and tolerance
of therapy. Although JNC 7 states that patients should to be
treated to SBP targets of < 140 mm Hg and to < 130 mm
Hg if they had diabetes mellitus or chronic renal disease,
there is no clinical trial data to support this recommenda-
tion and therefore, in the older age group especially, treat-
ment decisions should be particularly sensitive to patient
preferences and/or tolerance of therapy.   ■
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Pharmacology Update
Abacavir Sulfate and
Lamivudine Tablets 
(Epzicom)
By William T. Elliott, MD, FACP, and
James Chan, PharmD, PhD

The fda has approved a combination of 2 anti-
retrovirals, abacavir and lamivudine for the treat-

ment of HIV-1 infections. Each tablet contains 600 mg
of abacavir and 300 mg of lamivudine for once daily
administration. The combination is marketed by Glaxo-
SmithKline as Epzicom.

Indications
Abacavir/lamivudine is indicated in combination with
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other antiretroviral agents for the treatment of HIV-1
infections. 

Dosage
The recommended dose is one tablet daily. It may be

taken without regard to meals.1

Abacavir/lamivudine is supplied at bottles of 30
tablets. Each containing 600 mg of abacavir and 300 mg
of lamivudine.

Potential Advantages
The combination permits a once daily dose of these 2

nucleoside reverse transcriptase inhibitors (NRTI) as
one tablet thus reducing tablet burden and potentially
improving compliance. The alternative would be 2 × 150
mg lamivudine and 2 × 300 mg of abacavir. 

Potential Disadvantages
Missed doses of a once daily regimen potentially has

greater therapeutic consequence that with a multiple
dose regimen. Serious and sometimes fatal hypersensi-
tivity reactions have been associated with abacavir. In
clinical trials, hypersensitivity was reported in about 8%
of subjects with a median onset of 9 days.1

Comments
The combination of abacavir and lamivudine

improves convenience and significantly reduces tablet
burden when this 2-NRTI combination is used. The effi-
cacy as a once daily regimen was assessed in a random-
ized, double-blind study in 770 HIV-infected, treatment
naïve patients.1 Patients received either abacavir 600 mg
daily or 300 mg twice daily with lamivudine 300 mg
daily or efavirenz 600 mg twice daily. Through 48
weeks, no differences were detected between these regi-
mens in terms of viral load or discontinuation due to
adverse events or other reasons. Bioequivalence was
established between abacavir/lamivudine as a single
tablet and components administered individually.1 A
regimen of abacavir, lamivudine, and efavirenz has been
reported to be more effective than abacavir, lamivudine,
and zidovudine.2 Similarly the combination of abacavir,
lamivudine, and efavirenz was superior to that of aba-
cavir, lamivudine, and tenofovir.3 The cost for
abacavir/lamivudine is same as the sum the components
taken individually. 

Clinical Implications
The preferred combination regimens for treatment

naïve patients recommended by the Panel of Clinical
Practices for Treatment of HIV-1 Infected Adults and
Adolescents are efavirenz plus (zidovudine or tenofovir

or stavudine) plus lamivudine.3 An alternative is
efavirenz plus (either didanosine or abacavir) plus
lamivudine. For two-NRTIs as part of a combination
regimen, the Panel recommends lamivudine plus
zidovudine or stavudine as combinations of choice.
Abacavir and lamivudine may be used as alternatives.
Epzicom offer a more convenient and lower tablet bur-
den than the individual components when this combina-
tion is used.   ■
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CME Questions
18. Which of these statements best describes a sensible policy for

blood transfusion in elderly patients with anemia and acute
coronary syndromes?
a. Patients with hematocrits below 30% should receive one or two

units of blood if they have a recent history of angina.
b. Patients with acute coronary syndromes and hematocrits

between 24 and 30% will have lower mortality if they receive a
blood transfusion.

c. The study by Rao et al provides definitive evidence that patients
with hematocrits below 30% and acute coronary syndromes
should not receive blood transfusions.

d. The evidence is inconsistent as to whether elderly patients with
acute coronary syndromes and hematocrits between 24 and
30% should receive a blood transfusion.

19. All but one of the following classes of drugs is associated with
reduced risk of fracture. Select it.
a. ß-blockers
b. Thiazides
c. ACE-inhibitors
d. Benzodiazepines
e. Estrogens

20. Which of the following is most correct concerning the relation-
ship between CT coronary calcium score and myocardial per-
fusion scanning?
a. Calcium score <  100, MPS almost always negative
b. MPS negative, calcium score usually negative
c. Calcium percentile score > 50%, MPS usually positive
d. Calcium score > 400, MPS almost always positive
d. Constrictive pericarditis is associated with myocardial thickening

Answers:18 (d); 19 (d); 20 (a)
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In Future Issues: Are Physicians Doing Too Much Colonoscopy?

Toenail Chromium in
Men With Diabetes
and Cardiovascular 
Disease 

At one time in the nutrition lit-
erature, chromium (CRM) was

known as glucose tolerance factor. The
role of CRM in glucose homeostasis
was further corroborated by studies of
Asians with diets high in polished rice
(and hence, low in chromium) whose
abnormal glucose metabolism was
restored by CRM repletion. Because
CRM intake is difficult to quantify,
alternative metrics for CRM nutriture
status include toenail chromium levels
(T-CRM). Previous case-control data
indicates  that a low T-CRM is associat-
ed with increased risk of cardiovascular
disease in the general population.

A group of participants in the Health
Professionals Follow-up Study (n =
37,737) provided toenail clippings which
were stored for analysis of trace elements.
A cross-sectional analysis divided sub-
jects into men with diabetes, diabetes and
established cardiovascular disease, and
healthy controls at baseline. Subjects were
followed over approximately 10 years to
assess incident cardiovascular disease.

At baseline, healthy men had the
highest T-CRM, followed by diabetics,
and then diabetics with evident cardio-
vascular disease. Additionally, incident
cardiovascular disease was greater in
men with the lowest levels of T-CRM.

In persons with frank CRM insuffi-
ciency (which is generally not seen in
the United States except for recipients
of total parenteral nutrition inadequate-
ly balanced with chromium) CRM sup-
plementation is clearly beneficial. 
Whether CRM intake should be 
increased in any other group remains 
unknown.   ■

Rajpathak M, et al. Diabetes. Care.
2004;27(9):2211-2216.

Combination of
Fenofibrate and
Rosiglitazone and 
HDL Cholesterol

The primary focus of lipid con-
trol, even amongst diabetics,

remains the LDL level, since most accu-
mulated data provides good support for
improvement in cardiovascular out-
comes subsequent and proportional to
LDL reduction. HDL levels may be an
even more potent predictor of cardio-
vascular outcomes, but have generally
remained a secondary target, perhaps to
some degree since pharmacotherapy
specifically designed to and indicated
for enhancement of HDL are lacking.

Thiazolidinediones (TZD), like
rosiglitazone and pioglitazone are usu-
ally associated with favorable changes
in HDL. Fibrates (eg, fenofibrate, gem-
fibrozil) are also often associated with
favorable HDL changes, especially in
the face of high triglycerides. It was
anticipated then, that the combination
would be equally, if not more, favorable
for HDL levels.

Patients on combination TZD +
fibrate were compared with controls on
fenofibrate alone. Whereas fibrate alone
produced a mean change of 19%
increase in HDL, combination therapy
produced a 20-33% decrease in HDL!

The finding of unfavorable effects
upon HDL when fibrate is combined
with TZD is both unexpected and inex-
plicable. This small study (n = 33) will
require further confirmation in a larger
population,  but suggests a perspica-
cious eye by clinicians in monitoring
HDL levels in persons on combination
therapy with TZD and fibrate.   ■

Normen L, et al  Diabetes Care.
2004;27(9):2241-2242.

Outcomes for
Patients with Diet-
Controlled Diabetes 

The united kingdom prospective
diabetes Study (UKPDS) is the

landmark clinical trial which forms the
foundation for treatment of persons with
type 2 diabetes (DM2). UKPDS showed
that treatment with metformin, a sulony-
lurea, or insulin reduced microvascular
complications of DM2. According to
this communication by Hippisley-Cox
and Pringle, some clinicians in the Unit-
ed Kingdom identify a group of DM2
patients with mild diabetes who are felt
to require only a minimum of interven-
tions, such as diet alone. 

To study this phenomenon, a cross-
sectional study of 253,000 UK patients
was performed which included 8,626 dia-
betics. Amongst this population of diabet-
ics, 31.3% (2,700) had DM2 treated with
no pharmacologic agents, hence identi-
fied as ‘diet only.’ Only a minority of all
DM2 patients had had microalbuminuria
testing (14.5%), retinal screening (9%), or
screening for neuropathy (4.9%). For
DM2 patients registered as ‘diet only,’
diabetic monitoring procedures were per-
formed even less frequently than for those
on pharmacotherapy. For instance, likeli-
hood of A1c monitoring was 71% less
amongst ‘diet only’ DM2.

This UK population survey revealed
that almost one-third of  DM2 is man-
aged by diet alone, accompanied by
much less frequent monitoring of
nephropathy, neuropathy, and retinopa-
thy than is optimal.   ■

Hippisley-Cox J, Pringle M. Lancet.
2004;363:423-428.
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