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Introduction
The Joint National Committee on Prevention, Detection, Evaluation and 

Treatment of High Blood Pressure is currently updating its work in JNC-7 in 
an effort to help physicians provide safe, effective, and patient-centered care for 
those with elevated blood pressure. Since JNC-7’s release in 2003, hyperten-
sion continues to merit the attention of those in primary care. The estimated 
prevalence of hypertension in 2006 was 74,500,000. It is estimated that only 
77.6% of these patients are aware of their condition, and of those who are 
under current treatment (67.9%), only 44.1% have their blood pressure under 
control. Hypertension increases the chance of cerebrovascular, cardiovascu-
lar, and renal disease and, at the age of 50, shortens one’s lifespan by about 5 
years.1 JNC-7 clarified the primary care provider’s responsibilities when address-
ing this problem, which include: making an accurate diagnosis of hypertension; 
assessing cardiovascular risk; detecting target organ damage; identifying second-
ary causes of hypertension; and formulating a patient-centered treatment plan.2

This review will clarify these responsibilities in light of information available 
after JNC-7’s release that may influence JNC-8’s recommendations, which are 
anticipated in the fall of 2011.  

First Things First: Accurate Blood Pressure 
Measurement

Despite the importance of hypertension, errors in blood pressure measure-
ment are common. In fact, in a commentary on the JNC-6 report, Norman M. 
Kaplan, MD, lamented, “The measurement of blood pressure is likely the clini-
cal procedure of greatest importance that is performed in the sloppiest man-
ner.”3 For example, one study noted that, of 114 physicians, 0% followed all of 
the American Heart Association recommendations. These providers followed 
individual recommendations anywhere from 3% (proper cuff size) to 38% (pal-
pation to initially assess systolic blood pressure).4 These common errors result 
in significant inaccuracy. For example, smoking within 30 minutes of measure-
ment can raise one’s systolic blood pressure (SBP) 6-20 mm Hg. A patient who 
is talking or actively listening may have a 10 mm elevation of SBP. Placing the 
blood pressure cuff over the patient’s clothing can increase the SBP by 5-20 
mm Hg. Finally, an unsupported back can raise the SBP by 6-10 mm Hg.5 Such 
“sloppiness,” if applied across large populations, has significant public health 
implications. As a case in point, a systematic overestimation of blood pressure 
by only 5 mm Hg could misclassify 27 million people as being hypertensive, 
resulting in excessive cost and potential harm to patients who might receive 
inappropriate treatment.6

Blood pressure measurement, though simple, demands some thought and 
preparation. Although one’s use of the bell or the diaphragm has no statistical 
significance with respect to accuracy,7 many other steps are critical for effective 
blood pressure measurement.8 (See Table 1.) 
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Blood Pressure Measurement 
Outside the Office. As noted ear-
lier, health care providers often 
make decisions based on pressures 
obtained in the wrong way. In addi-
tion, there is increasing consensus 
that some management decisions are 
based on data collected at the wrong 
time. Although office blood pres-
sure measurement is an important 
tool to screen for elevated blood 
pressure and monitor those with 
hypertension, blood pressure is an 
inherently labile biomarker, with 
systolic variations up to 20 mm Hg 
being normal. Not surprisingly, there 
is increasing evidence that 24-hour 
ambulatory blood pressure moni-
toring (ABPM) and home blood 
pressure monitoring (HBPM) more 
closely approximate mean blood 
pressure than office blood pressure. 
As a result, several organizations 
have proposed more widespread use 
of home blood pressure monitoring 
within guidelines that increase its 
accuracy and ambulatory blood pres-
sure monitoring when HBPM yields 
indeterminate results.9 In addition 
to approximating mean blood pres-
sure, HBPM and ABPM provides 
additional insights. For example, 
these techniques can diagnose white-
coat hypertension, a condition in 
which one has an elevated blood 
pressure in the office but normal 
mean ambulatory blood pressure. 
This condition, if managed as true 
hypertension, could result in the 
unnecessary treatment of 20% of 
hypertensive patients.10 Additionally, 
blood pressure measurement outside 
the office may detect unacceptably 

low pressures in the elderly, who are 
known to have higher rates of both 
white-coat hypertension and blood 
pressure variability. Between HBPM 
and 24-hour ABPM, 24-hour 
monitoring provides superior data. 
However, its use is not widespread 
due reimbursement issues.11 On the 
other hand, home blood pressure 
cuffs are affordable, widely available, 
and their use has been increasingly 
popular among patients and physi-
cians alike.9 Due to the potential 
savings incurred by preventing 
unnecessary treatment, and its supe-
rior accuracy, some use of ABPM is 
certainly justified. Figure 1 shows 
the integration of office evaluation, 
HBPM and 24-hour monitoring in 
arriving at a diagnosis and treatment 
plan of those with elevated blood 
pressure.  

Hypertension: Diagnosis 
and Staging

In JNC-7, blood pressure is clas-
sified as normal (SBP < 120 and 
DBP < 80), prehypertension (SBP 
120-139 or DBP 80-89), stage 1 
hypertension (SBP 140-159 or DBP 
90-99), or stage 2 hypertension 
(SBP � 160 or DBP � 100). This 
classification is based on the average 
of two or more properly measured 
readings obtained during two or 
more office visits. Since JNC-7, how-
ever, some have questioned applying 
strict definitions of hypertension 
based on blood pressure alone to 
large populations. In a newer clas-
sification proposed by the Writing 
Group of the American Society of 
Hypertension, blood pressure, along 

with other biomarkers such as target 
organ damage and the presence of 
cardiovascular disease, determine the 
stage of hypertension. In this model, 
the staging represents the degree to 
which the disease of hypertension 
has progressed, causing cardiovascu-
lar and other target organ disease.12 
Some expect that such a patient-cen-
tered approach will be represented 
in JNC-8 by a greater emphasis on 
global cardiovascular risk when man-
aging patients with elevated blood 
pressure.13 

Cardiovascular Risk 
Assessment

Cardiovascular risk assessment is 
a fundamental role of the primary 
care provider. Because multiple car-
diovascular risk factors tend to pool 
together in hypertensive patients, 
primary prevention potentially offers 
even greater benefit to this popula-
tion than those without the disease. 
For example, in one study of 57,573 
patients with hypertension but no 
CV disease, 56% had diabetes, hyper-
lipidemia, or a high body mass index 
(BMI).14 Assessing CV risk involves 
identifying CV risk factors (see Table 
2) and estimating global cardiovas-
cular risk with a tool such as the 
Framingham risk calculator (http://
hp2010.nhlbihin.net/atpiii/calcula-
tor.asp). Once identified, modifiable 
risk factors are addressed in the con-
text of one’s CV risk and the risk/
benefits of potential treatments. 
Despite the value of risk assessment, 
primary care providers are more 
likely to acknowledge CV risk factors 
when CV disease is already present, 

 Although the prevalence of hypertension is 75 million 
persons, approximately 23% of these patients are unaware of 
their condition.

 Of those under treatment, less than half have their blood 
pressure controlled.

 Physician offices have been found to be notorious for 
failure to accurately measure blood pressures using proper 
techniques.

 Hypertension has been second only to diabetes as the 
leading cause of chronic kidney disease in the United 
States.

 Secondary hypertension is the cause of hypertension in 
5-10% of cases.

 Pheochromocytoma is found in 0.2-0.4% of hypertensive 
patients, but up to 21% may be normotensive.

 Pharmacotherapy is selected from a wide variety of drug 
classes to achieve blood pressure control while minimizing 
potential side-effects. 

Executive Summary
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resulting in lost opportunities for pri-
mary prevention. For example, in a 
Dutch study of general practitioners, 
which analyzed the identification of 
smoking, diabetes, hypertension, and 
hyperlipidemia prior to the onset of 
a CV event, only 10% of patients had 

all four risk factors investigated prior 
to the onset of overt CV disease.15 
The impact of cardiovascular risk 
on blood pressure targets should be 
noted. Particularly, in the high-risk 
patient such as those with diabetes 
mellitus, chronic kidney disease, 

known CAD or CAD equivalent 
(carotid artery disease, peripheral 
arterial disease, abdominal aortic 
aneurysm), or 10-year Framingham 
risk score >10%, the target blood 
pressure in current guidelines is less 
than 130/80.16 

Identify and Address 
Target Organ Damage

Target organ damage (TOD) refers 
to disease of the eye, brain, kidney, 
heart, and blood vessels that results 
from hypertension. The search for 
TOD enables the primary care pro-
vider to better assess cardiovascular 
risk, often results in lower blood 
pressure treatment targets, and helps 
providers individualize treatment 
plans.  

Brain. Target organ damage in the 
brain includes stroke (hemorrhagic 
or ischemic) and transient ischemic 
attack (TIA). The search for TOD 
in the brain includes history to elicit 
past temporary or permanent neu-
rological deficits, focused physical 
examination, and further diagnostic 
evaluation such as MRI, echocar-
diography, and carotid ultrasound 
if not already done. With respect to 
secondary prevention, the manage-
ment of hypertension surpasses other 
measures such as anti-platelet and 
lipid-lowering therapy in importance, 
because it is the most significant 
modifiable risk factor for stroke.17 A 
distinction should be made, however, 
between blood pressure manage-
ment in acute stroke and that for 
secondary prevention. The reader is 
referred to another review regarding 
the acute setting, in which it is noted 
that antihypertensive management 
for secondary prevention of stroke 
may start 24-72 hours after the 
onset of stroke symptoms, provided 
that the neurologic deficits are not 
worsening during this period.18 Trials 
indicate that patients with a his-
tory of stroke and TIA are likely to 
benefit from blood pressure reduc-
tion even without a prior history 
of hypertension. Although an exact 
target is not clear, benefit has been 
associated with an average reduction 
of 10/5 mm Hg, and one should 
consider a goal of bringing the blood 

Table 1: Blood Pressure Measurement

Contraindications Arterial–venous shunt, recent axillary 
node dissection

Manometer Calibrated every six months

Exam room Quiet, comfortable ambient 
temperature

Patient preparation No recent food, caffeine, tobacco, 
physical activity for the past 30 
minutes. Patient should not talk or 
listen to others talk while during 
measurement. 

Patient position Back and legs supported, feet on 
������

Arm preparation Bare to the shoulder. Rolled-up sleeve 
�	�
����������������������������
interfere with cuff placement. 

Appropriately sized cuff Bladder encircled at least 80% of the 
arm circumference

Cuff placement 2 cm above the elbow crease, midline 
of bladder over the brachial artery. 
Snug but loose enough to allow two 
���������������
�����	���
��

Pulse obliteration pressure (POP) While palpating the radial artery, 
��
�������	���
����
����������������
�	���������	���
������
�������
every 2-3 seconds noting the pressure 
when the radial pulse disappears. 
�	�������	��!"!���#����������������
����������������	���
��$�������	��
point at which the pulse reappears. 

Measure the blood pressure #������	���
������&�'*�����
���+���	��!"!$��	����������	��
cuff at a rate of 2 mm per second 
while listening for the appearance 
(SBP) and disappearance (DBP) of 
Korotkoff sounds. 

If sounds do not disappear 
(“persistent systole”)

May occur in elderly, pregnant 
patients and those with 
atherosclerotic disease.  Muting of 
the pulsation sound (known as the 
fourth Korotkoff sound) estimates 
DBP

Reference: Williams JS, Brown SM, et al. Blood-pressure measurment. N Engl J Med 

2009;360:e6.
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pressure to normal levels (120/80 
mm Hg). When choosing a specific 
agent to lower one’s blood pressure 
after a stroke, there are multiple 
classes to choose from. Angiotensin 
converting enzyme (ACE) inhibitors, 
thiazide diuretics, and calcium chan-
nel blockers all appear to lower the 
risk of stroke. This reduction seems 
to be more related to the extent of 
blood pressure lowering than the 
choice of a specific drug. One excep-
tion to this rule is the beta-blocker 
class, which has been represented 
by atenolol in many studies. Beta-
blockers exert a relatively weak effect 
in reducing stroke compared to 
placebo or no treatment, and, com-
pared to calcium channel blockers, 
ACE inhibitors or thiazides show 
evidence of worse outcome with 
respect to stroke.19 This trend may 
be explained by higher central aortic 
pressures seen in patients treated 
with beta-blockers compared to 
those treated with other agents.

Heart. Target damage in the 
heart includes congestive heart fail-
ure (CHF), coronary artery disease 

(CAD), and left ventricular hyper-
trophy (LVH). Hypertension is the 
most common condition contribut-
ing to CHF in the general popula-
tion.20 History consistent with CHF 
includes dyspnea on exertion, cough, 
orthopnea, paroxysmal nocturnal 
dyspnea, peripheral edema, nocturia, 
and fatigue. Physical examination 
may reveal tachycardia, rales, jugular 
venous distension, hepatomegaly, 
third or fourth heart sounds, and 
displacement of the point of maximal 
impulse.21 Initial diagnostic testing 
includes the resting ECG, transtho-
racic two-dimensional echocardiog-
raphy with Doppler, and additional 
testing and consultation if indicated. 
Once a diagnosis of CHF is con-
firmed, one must choose an anti-
hypertensive regimen that not only 
lowers blood pressure, but also slows 
the progression of cardiac disease. In 
patients with reduced systolic func-
tion, the foundation of this effort 
consists of neurohormonal blockade 
by ACE inhibitors (or angiotensin 
receptor blockers if ACE inhibitors 
are not tolerated) and beta-blockers 

titrated to evidence-based dosing 
targets without causing symptomatic 
hypotension. Although the benefit 
from ACEIs and ARBs seem to be 
class-specific, evidence points to a 
drug-specific benefits with meto-
prolol succinate, bisoprolol, and 
carvediolol within the beta-blocker 
class. In those with dyspnea with 
minimal activity or at rest (New York 
Heart Association Class III and IV, 
respectively), aldosterone antago-
nists such as spironolactone and 
eplerenone are also recommended. 
The combination of hydralazine and 
nitrates, although proven to improve 
survival in those with heart failure, 
provides less benefit than ACEIs 
or ARBs and should be used only 
in those who remain hypertensive 
with neurohormal blockade or are 
unable to take ACEIs or ARBs. 
One should also keep in mind that 
non-dihydropyridine calcium chan-
nel blockers such as diltiazem and 
verapamil should be avoided in 
patients with systolic dysfunction.22,23

In patients who have heart failure 
with preserved systolic function, 
therapeutic recommendations are 
less well-defined. Multiple antihy-
pertensive drugs potentially can be 
used to accomplish the following 
objectives: reduce venous congestion 
with venodilators and diuretics in 
cases of pulmonary edema; control 
the heart rate, particularly in atrial 
fibrillation with agents such as beta-
blockers or non-dihydropyridine 
calcium channel blockers; and treat 
hypertension. Two of these efforts 
deserve additional explanation. 
First, preload reduction with veno-
dilating agents and diuretics can be 
overdone in those with reduced left 
ventricular compliance, resulting 
in hypotension and syncope. As for 
the third objective, there does not 
seem to be consensus on how to 
accomplish it. However, given that 
diastolic dysfunction without overt 
failure is often associated with LVH, 
one should consider treatments that 
effectively lower blood pressure and 
cause LVH regression (see below).24

In addition to CHF, coronary 
artery disease also affects hyperten-
sion management and should be 

Figure 1: Integration of Office and Home Blood Pressure 
Measurement

Note that the threshold blood pressures listed refer to the average of several 
�����������������
�������	��������
Reprinted with permission from: Pickering TG, Houston Miller N, et al. Call to action 

��
�����������
�����������	����������/����
�����������1�4�5�������������

statement from the American Heart Association, American Society of Hypertension, 

and Preventative Cardiovascular Nurses Association. Hypertension�&���7<&1��'&=�
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screened for in patients with elevated 
blood pressure. Historical clues to 
CAD include substernal discom-
fort or even breathlessness, fatigue, 
and/or nausea (so-called “anginal 
equivalents”) in response to exertion 
or emotional upset.25 The resting 
electrocardiogram, recommended 
for every patient with elevated blood 
pressure, may reveal significant Q 
waves, poor R wave progression, 
ST segment depression, and T wave 
flattening or inversion. In addition 
to pointing to the need for further 
testing for definitive diagnosis, many 
of these changes have significant 
prognostic value. For example, one 
study found ST segment depression 
to have a risk ratio (RR) of 4.71 
for cardiovascular disease death.26 
In patients with angina pectoris or 
previous myocardial infarction, treat-
ment consists of lowering blood 
pressure to less than 130/80 utiliz-
ing a beta-blocker and an ACEI or 
an ARB. If the blood pressure target 
is not reached with these medica-
tions alone, dihydropyridine cal-
cium channel blockers and thiazide 
diuretics can also be used. For those 
patients with LV dysfunction and 
CAD, guidelines for systolic dysfunc-
tion should be used, including using 
beta-blockers known to be effec-
tive in these patients and avoiding 
negatively inotropic calcium chan-
nel blockers such as diltiazem and 
verapamil. 

LVH should also be searched for 
and addressed when evaluating high 

BP. Within the primary care setting, 
LVH is found in approximately one-
third of patients with hypertension.27 
It is associated with an up to a five- 
to ten-fold increased risk of cardio-
vascular events. Obesity and elevated 
blood pressure are the two strongest 
predictors for the presence of LVH. 
However, LVH is a potential predic-
tor of cardiovascular events even in 
those with normal blood pressure, 
carrying an independent risk ratio of 
2.5.28 Once found, specific therapies 
can be employed to lower blood 
pressure while maximally reduc-
ing left ventricular mass. Although 
there is obvious utility in detecting 
LVH, screening for this disorder 
poses challenges. Presently, the rest-
ing ECG is the most widely available 
test to screen for LVH. Although 
the ECG has a specificity of up to 
96%, its sensitivity of only 15-21% 
renders it unreliable as a screen-
ing tool to rule out this important 
condition.29 Echocardiography, on 
the other hand, is both sensitive and 
specific and often gives additional 
diagnostic information, including 
valvular function. Some have sug-
gested the echocardiogram provides 
higher diagnostic accuracy at a price 
that precludes its widespread use in 
hypertension evaluation and excludes 
its presence from current hyperten-
sion guidelines.30 Potential ways to 
overcome this barrier include keep-
ing in mind other indications for 
echocardiography such as a murmur 
requiring additional evaluation, 

suspected pulmonary hypertension, 
or symptoms attributed to a poten-
tial cardiac etiology such as dyspnea 
on exertion.31 Additionally, one can 
order a limited echocardiographic 
study at a cost of $255 (2009 
Medicare Ambulatory Payment 
Classification) in order to estimate 
the left ventricular mass if there are 
no other indications for a complete 
study ($431). Once accomplished, 
the detection of LVH provides an 
opportunity to individualize therapy 
in an effort to reverse this dam-
age while lowering blood pressure. 
Studies show this strategy reduces 
cardiovascular outcomes indepen-
dent of blood pressure reduction. 
The agents shown to be effective at 
facilitating regression of LVH are, 
in descending order of LV mass 
reduced, ARBs (13%), calcium chan-
nel blockers (11%), ACEIs (10%), 
diuretics (8%), and beta-blockers 
(6%).29 

Kidney. In the United States, 
chronic kidney disease, defined as 
kidney damage and/or reduction in 
glomular filtration rate (GFR), has 
increased from 10% of the general 
population during the years of 1988-
1994 to 13% during 1999-2004.32 
Since 1995, hypertension has been 
second only to diabetes as the lead-
ing cause of chronic kidney disease in 
the United States. Target organ dam-
age in the kidney occurs via eventual 
nephron loss due to a process known 
as nephrosclerosis.33 The search for 
TOD in the kidney facilitates several 
objectives. Appropriate evaluation 
enables the provider to initiate more 
aggressive, targeted treatment aimed 
to reduce blood pressure and further 
nephron loss. Additionally, if chronic 
kidney disease is found, one can fol-
low through with guidelines from 
the National Kidney Foundation, 
which stress classifying the severity 
of kidney disease after estimating 
the GFR (Stage 1 = kidney dam-
age and GFR � 90, stage 2 = kidney 
damage and GFR 60-89, stage 3 = 
GFR of 30-59, stage 4 = GFR of 
15-29, and stage 5 = GFR of < 15), 
diagnosing the cause of CKD (which 
may encompass etiologies other 
than HTN), initiating definitive 

Table 2: Cardiovascular Risk Factors

>�Hypertension
>�Cigarette smoking 
>�"�������?�������������@���*����F�2) 
>�Physical inactivity 
>�Dyslipidemia 
>�Diabetes mellitus 
>�L�������
��
�����������������UVX�Y�Z���[F���
>�Age (older than 55 for men, 65 for women) 
>�Family history of premature cardiovascular disease (men younger 

than age 55 or women younger than age 65)

Reference: Chobanian AV, Bakris GL, Black HR, et al. Seventh report of 
the joint national committee on prevention, detection, evaluation and 
treatment of high blood pressure. Hypertension�&��*7`&7�&�Z'�&<&�
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treatment, addressing complica-
tions of CKD, and referring to a 
nephrologist when needed.34,35 In 
patients with elevated blood pres-
sure, kidney disease is found after 
estimating GFR and measuring 
proteinuria. GFR is estimated by 
calculating the creatinine clearance, 
which is done by inputting serum 
creatinine into either the MDRD 
study equation or the Cockcroft–
Gaultan equation. The MDRD 
study equation has the advantage of 
not requiring a weight for calcula-
tion and is often used to report an 
estimation of GFR on laboratory 
results. Although not without flaws, 
these equations are widely accepted 
and more practical than 24-hour 
urine collections for the estimation 
of GFR. One should note, how-
ever, the factors other than reduced 
renal function that can change SCr 
(increased by African race, ingestion 
of cooked meats, muscular habitus, 
trimethoprim, cimetidine, fibric acid 
derivatives other than gemfibrozil; 
decreased by advanced age, veg-
etarian diet, muscle wasting), thus 
making GFR more difficult to esti-
mate.36 In contrast to GFR, protein-
uria is measured directly. In 2003, 
JNC-7 recommended a urinalysis 
with urine microalbumin measure-
ment being optional.2 However, 
given that renal damage, including 
the presence of microalbuminuria 
(defined as an albumin-to-creatinine 
ratio of 30-300 mcg/mg), is associ-
ated with a 3.3 times higher risk of 
having cardiovascular abnormali-
ties,37 one should consider universal 
measurement of microalbumin in 
patients with elevated blood pres-
sure. If microalbuminuria is found, 
a confirmatory test should be done 
at a later time due to potential con-
founding factors such as fever and 
recent strenous exercise. In cases 
of macroalbuminuria (> 300 mcg/
mg), one can also use the protein-
to-creatinine ratio from a spot urine 
sample to approximate the grams of 
protein excreted during 24 hours.38 
If this value is greater than 1, cor-
responding to greater than 1 gram 
of protein excreted in 24 hours, 
and the patient has only mild or 

moderate hypertension, one should 
search for causes of proteinuria 
other than hypertension that may 
be clinically significant.33 Once the 
diagnoses of hyptertension and CKD 
are established, one should choose 
pharmacotherapy that not only low-
ers blood pressure, but also slows the 
progression of renal disease. Drugs 
that block the renin-angiotensin 
system (RAS) such as ACEIs and 
ARBs, are first-line in this regard. 
Although it is known that ACEIs 
and ARBs are synergistic at reducing 
the surrogate outcome, proteinuria, 
there is ongoing investigation (the 
VA NEPHRON-D study) to deter-
mine if synergistic inhibition of the 
RAS (such as with an ACEI and an 
ARB) is safe and results in favorable 
hard outcomes such as reduced pro-
gression to end-stage renal disease. 
Because patients with CKD may 
require 3 or more drugs to control 
blood pressure,39 ACEIs or ARBs 
will often have to be combined with 
other medications. Although many 
other drugs can act synergistically 
with RAS blockers to lower blood 
pressure, diuretics and calcium chan-
nel blockers are well studied and 
will be reviewed. Diuretics should 
be used in most CKD patients 
who require additional blood pres-
sure reduction. Because thiazides 
are ineffective in patients with 
severely reduced GFR, they should 
be reserved for those with stages 
1-3 disease (GFR > 30 mL/min), 
whereas loop diuretics are used for 
those with stages 4-5 disease (GFR < 
30 mL/min).40 If furosemide is used, 
its short half-life requires twice-
daily dosing, while torsemide can be 
used once daily.41 Calcium channel 
blockers are effective at lowering 
blood pressure. However, their use 
in CKD requires caution. Calcium 
channel blockers impair renal auto-
regulation of blood flow, allowing 
systemic pressures to be transmitted 
to the glomerulus. This is more pro-
nounced with dihydropyridine agents 
such as amlodipine and felodipine 
and less so with non-dihydropyridine 
agents such as diltiazem and vera-
pamil, which seem to have a renal-
protective effect.42 Because lowering 

blood pressure is a cardinal goal of 
chronic kidney disease treatment, 
CCBs can be used in this setting but 
should be done so with concurrent 
ACEI or ARB use.43 

Secondary Hypertension
Secondary hypertension (SH), a 

condition in which a specific etiol-
ogy is the cause of elevated blood 
pressure, comprises 5-10% of all 
HTN cases. The search for SH can 
result in definitive treatment of HTN 
and decrease one’s dependence on 
pharmacotherapy, if not eliminate it. 
Additionally, some causes of SH such 
as pheochromocytoma, which has a 
malignancy rate of 10%, may result in 
morbidity and even mortality inde-
pendent of hypertension if not dis-
covered.44 Table 3 lists several causes 
of SH, their prevalence, initial work-
up, and treatment. As one can see, 
some secondary causes are readily 
diagnosed by history, physical exami-
nation, or limited diagnostic studies. 
On the other hand, many forms of 
SH pose more of a diagnostic chal-
lenge, including renal artery stenosis, 
Cushing’s syndrome, primary hyper-
aldosteronism, and pheochromocy-
toma. Primary care providers play a 
key role in the definitive treatment of 
these conditions through identifying 
patients at increased risk of SH, ini-
tiating appropriate diagnostic evalu-
ations, referring to other specialists 
when needed for further diagnosis 
and treatment, and choosing appro-
priate antihypertensive medication. 

In order to recognize these condi-
tions, one must be able to identify 
patients with an elevated pretest 
probability of both SH and a spe-
cific condition before embarking 
on potentially costly work-ups. 
One should suspect SH in general 
when there is resistant hyperten-
sion (not meeting treatment goal 
despite adherence to full doses of 
three antihypertensive medications, 
one of which is a diuretic), wors-
ening control in a previously con-
trolled patient, blood pressure over 
180/110, onset of HTN prior to age 
20 or after age 50, significant hyper-
tensive TOD, or lack of a family his-
tory of HTN.56 Additionally, SH is 
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more likely if other explanations for 
apparently resistant HTN are ruled 
out, such as incorrect measurement, 
white-coat hypertension, nonadher-
ence to the drug regimen, interfering 
substances (such as NSAIDs, oral 
contraceptives, sympathomimetics, 
stimulants, and licorice), and lifestyle 
factors (such as obesity, high salt 
diet, and excessive alcohol intake).57 
If SH is a consideration after this 
initial appraisal, a specific secondary 
cause or causes can be investigated.

Aldosteronism. Primary hyperal-
dosteronism (PA) is the most com-
mon form of SH and may be present 
in 20% of patients with resistant 
HTN. It is classically suspected when 
one encounters unprovoked hypo-
kalemia. However, this is present in 
only one-third of cases, potentially 
causing many patients with this con-
dition to be missed. Because of its 
prevalence, it is reasonable to work 
up this condition when resistant 
hypertension is the only presenting 
problem. Screening for PA begins 
with calculating an aldosterone-
to-renin ratio (ARR), where the 
numerator is the plasma aldosterone 
concentration (ng/dL) and the 
denominator is the plasma renin 
activity (ng/mL/h). This test is best 
done in the morning, and 4 weeks 
after both correction of hypokalemia 
and withdrawal of potentially inter-
fering medications such as aldoste-
rone antagonists, potassium-sparing 
diuretics, and the synthetic progestin 
drospirenone. Alpha antagonists and 
nondihydropyridine calcium chan-
nel blockers are the least likely blood 
pressure medications to interfere 
with testing. 

If the ARR is greater than 20-30, 
confirmatory testing follows, which 
includes measuring 24-hour urine 
aldosterone excretion after 3-4 days 
of salt supplementation (4-6g/d). 
If the value is greater than 12 
mcg/24-h, this is considered posi-
tive for PA. Once PA is confirmed, 
thin-cut CT of the adrenal glands 
is used to identify the source. The 
CT may reveal a unilateral nodule, 
unilateral or bilateral enlargement, 
multinodular enlargement, or even a 
completely normal scan (such as with 

a microadenoma). Surgical man-
agement, based largely on imaging 
results, is outlined in other reviews.45 
Medical management of patients 
with PA includes the use of aldoste-
rone antagonists such as spironolac-
tone or the newer agent, eplerenone, 
which is less likely to cause endocrine 
side effects such as gynecomastia.46  

Pheochromocytoma. Much less 
common than PA, pheochromocy-
toma is found in only 0.2-0.4% of 
hypertensive patients. One should 
suspect pheochromocytoma in 
patients with sustained or paroxysmal 
hypertension, headaches, palpitations 
and sweating, although up to 21% 
may be normotensive.48,49 Additional 
presentations include orthostatic 
hypotension, flushing or pallor, 
anxiety, fatigue, vomiting, and visual 
disturbances. Further, pheochromo-
cytomas may also present as an adre-
nal incidentaloma during abdominal 
imaging. For example, one study 
found that 4.2% of these adrenal 
lesions were pheochromocytomas.49 

Once suspected, pheochromo-
cytomas are usually diagnosed by 
detecting excess catecholamine or 
catecholamine metabolites in the 
urine and blood. Urine testing con-
sists of measuring catecholamines 
and metanephrines in two separate 
24-h urine collections, accounting 
for the sporadic nature of the condi-
tion. Plasma testing, on the other 
hand, can detect metanephrines, 
which are continuously elevated in 
pheochromocytoma. Urine testing 
has both a sensitivity and specificity 
of 98%. Plasma testing of metaneph-
rines has a sensitivity and specificity 
of 99% and 85-89%, respectively. It 
should be noted that false-positive 
results may occur with use of tricyclic 
antidepressants, high-dose diuretics, 
levodopa, theophylline, caffeine, and 
nicotine.46 

Once diagnosed biochemically, 
imaging is done, which may include 
CT, MRI, positron emission tomog-
raphy, and nuclear scintigraphy 
studies to localize the lesion and, in 
some cases, metastatic disease. In 
10% of cases, pheochromocytoma 
can be extra-adrenal, increasing the 
challenge of diagnosis. Although 

surgical treatment is definitive, 
these patients need to be treated 
medically as well. One should initi-
ate preoperative pharmacotherapy, 
consisting of alpha blockade with 
phenoxybenzamine to prevent a 
hypertensive crisis and beta-blockade 
with beta-1-selective agents such as 
atenolol to control tachycardia. One 
must remember, however, not to use 
beta-blockers until there is adequate 
alpha-blockade, in order to prevent 
worsening hypertension.48 Finally, 
because approximately one-fourth 
of pheopchromocytoma patients 
have a genetic mutation associated 
with their disease, a genetics evalua-
tion is recommended for those with 
pheochromocytoma.58

Cushing’s Syndrome. Another 
endocrine cause of hypertension is 
Cushing’s syndrome. Glucocorticoid 
excess, assuming it is not iatrogenic, 
occurs as a result of either ACTH-
dependent or ACTH-independent 
overproduction of cortisol. ACTH-
dependent causes typically result 
from either ACTH secretion from 
a pituitary adenoma (also known as 
Cushing’s disease), or ectopic ACTH 
secretion from oat cell, small-cell 
lung tumors, or carcinoid tumors 
of the bronchus or thymus. ACTH-
independent cortisol release is found 
with adrenal adenomas, carcinoma, 
or hyperplasia.46 Cushing’s syndrome 
can present with either classic find-
ings such as moon facies, bruising, 
purple striae, truncal obesity, buf-
falo hump and hypertension, or may 
present with just a few nonspecific 
isolated findings such as fatigue. 
Laboratory clues to diagnosis include 
neutrophilia, hyperglycemia, hyper-
lipidemia, and hypokalemia. 

Once suspected, laboratory diag-
nosis of Cushing’s syndrome begins 
with 24-h measurement of urinary 
free cortisol, which is only accurate 
in those with an estimated GFR 
greater than 30 mL/min/1.73 m2. 
Levels greater than 100 mcg/d are 
suggestive of the disease, with a sen-
sitivity and specificity of 95-100% 
and 94-98%, respectively. However, 
due to potential errors in collection 
and day-to-day changes in hormone 
level, one should consider more than 
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one collection.59 Additionally, an 
overnight dexamethasone suppres-
sion test can be done, in which the 
patient takes 1 mg of dexamethasone 
at midnight and plasma cortisol is 
measured the next morning at 6 
a.m. Values < 2 mcg/dL are con-
sidered normal. However, studies 
have shown that a significant num-
ber of Cushing’s patients can also 
have levels in this range, making this 
approach an unreliable screening 
tool if used alone.60 

Further workup, including differ-
entiation of ACTH-dependent and 
-independent disease and localization 

of the disease process to the pitu-
itary, the adrenal gland, or elsewhere, 
must be done prior to definitive 
surgical treatment.61 When treat-
ing hypertension in the patient with 
Cushing’s syndrome, potassium-
sparing diuretics such as spironolac-
tone and amiloride can be useful to 
correct hypertension and hypokale-
mia in these patients.46 

Renal artery stenosis (RAS) also 
should be in the differential when 
SH is considered. Although it is 
present in only 0.5% of the Medicare 
population, its prevalence rises in 
patients who also have conditions 

such as peripheral vascular disease, 
hypertension, coronary artery dis-
ease, and chronic kidney disease.62 
Likewise, several clinical scenarios 
increase the possibility of RAS. For 
example, new-onset stage 2 HTN 
(>160/100) after age 50 or in the 
absence of a family history of hyper-
tension, azotemia in response to an 
ACEI, hypertensive crises such as 
flash pulmonary edema, hyperten-
sion in a young female, and resistant 
hypertension all point to the possibil-
ity of RAS.63 

Once RAS is suspected, one must 
use imaging to make the diagnosis. 

Table 3: Causes of Secondary Hypertension45-55

Cause Epidemiology Initial presentation Initial diagnostic 
workup

Coordination of 
care as needed for 
definitive diagno-
sis and treatment

Definitive  
treatment

Antihypertensive 
Pharmacotherapy

Primary 

aldosteronism

Up to 20% with 

resistant HTN

Resistant 

hypertension, 

unprovoked 

hypokalemia (only 

�F*�/������{

ARR >20-30, 

24h urinary 

�����������~��&�

���F&`	$��	�'�
��

CT of the adrenals

Nephrology, 

endocrine surgery

Surgery Aldosterone 

antagonists

Pheochromo-

cytoma

0.2-0.4% of 

hypertensive 

patients

Labile or 

continuous HTN; 

symptoms of 

sympathetic 

overload

Plasma free 

metanephrines, 

urine 

metanephrines 

and 

catecholamines

Nephrology or 

endocrinology, 

endocrine surgery

Surgery Preoperative Rx: 

4���
������/	�'

blockade followed 

���������'��������

Cushings 

syndrome

Y���������������

population

Variable 

manifestations 

of glucocorticoid 

excess (see text)

24h urine free 

cortisol

Endocrinology 

endocrine surgery

Surgery Aldosterone 

antagonists

Hyperthyroidism HTN in 20-26% 

of hyperthyroid 

patients

Wide pulse 

pressure, 

tachycardia

Thyroid function 

studies

Endocrinology, 

nuclear medicine, 

endocrine surgery

Antithyroid drugs, 

radioiodine 

ablation, surgery

Beta-blockers

Hypothyroidism �������`����

of hypothyroid 

patients

Diastolic 

hypertension, 

bradycardia

Thyroid function 

studies

Endocrinology Thyroid hormone 

replacement

Usually not needed 

after thyroid 

replacement

Hyperpara- 

thyroidism

HTN in up 

to 50% of 

hyperparathyroid 

patients

Hypercalcemia 

with no other 

symptoms is the 

most common 

presentation

iPTH, 25-OH D 

level

Endocrinology,

endocrine surgery

Surgery HTN often does 

not resolve after 

surgery; avoid 

thiazides

Renal 

parenchymal 

disease

2.5-5.0% of 

hypertensive 

patients

Micro or 

macroalbuminuria,

decreased GFR

Urinalysis, 

laboratory testing, 

renal ultrasound

Nephrology 

as needed 

for diagnosis, 

management of 

complications and 

renal replacement 

therapy

Treat underlying 

cause if possible

RAS blockade, 

additional 

medications 

to lower blood 

pressure.  CCBs 

with caution 

(continued)
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The test of choice depends on avail-
able modalities and expertise as well 
as patient factors such as renal func-
tion and body habitus. The available 
imaging techniques include conven-
tional angiography, CT angiography, 
contrast-enhanced MR angiography 
(CE-MRA), renal duplex ultrasonog-
raphy, and ACEI-enhanced nuclear 
renography. Conventional angiog-
raphy provides accurate anatomic 
detail and enables percutaneous 
intervention. However, due to radia-
tion and contrast dye exposure, it is 
not an ideal screening test. CT angi-
ography also provides great anatomic 
detail and may be more accurate in 
the detection of fibromuscular dys-
plasia (FMD) than other noninvasive 
studies.64 However, contrast expo-
sure also limits its use, particular in 
those with chronic kidney disease. 
CE-MRA has the advantage of good 
anatomic detail and no radiation 
exposure. 

Although the risk of complications 
from contrast dye with CE-MRA 
is a consideration, it appears to be 
less risky than CTA. For example, 
nephrogenic interstitial fibrosis 
occurs in < 5% of patients with a 
GFR of < 30mL/min while contrast-
induced nephrotoxicity occurs 
in 10% of patients who undergo 

contrast-enhanced CT with GFR < 
60 mL/min.65 Therefore, CTA is 
not ideal in patients with even mild 
to moderate renal dysfunction, while 
CE-MRA is a safer option in these 
patients, as long as the GFR is > 30 
mL/min, renal dysfunction is not 
acute, and there has not been an 
antecedent pro-inflammatory state 
such as sepsis or trauma.66

ACEI-enhanced nuclear renogra-
phy appears to have reasonable sensi-
tivity and specificity and may provide 
prognostic information; however, it 
appears to be inaccurate if used in 
those with diminished renal func-
tion. Given the above attributes and 
limitations, some guidelines favor 
the following approach: avoiding 
imaging in those with stable renal 
function and good blood pressure 
control where there appears to be 
little value in diagnosing this condi-
tion; using CTA, CE-MRA nuclear 
renography, or renal duplex ultra-
sound depending on the technical 
expertise available and the patient’s 
renal function and limiting invasive 
renal arteriography to those cases 
where confirmation of results are 
needed or percutaneous intervention 
is likely.67 

Once this condition is confirmed, 
RAS is managed with medical 

therapy and procedures that correct 
the stenosis, which are reserved for 
carefully selected patients. Medical 
therapy includes blockers of the 
RAS and additional medications as 
needed. When definitive treatment 
is attempted, endovascular proce-
dures are preferred over open proce-
dures. Those with FMD are typically 
treated with balloon angioplasty, and 
those with atherosclerotic disease are 
are treated with stenting.63 Because 
there is poor evidence of the ben-
efit of procedural interventions for 
atherosclerotic RAS compared to 
medical therapy, one should consider 
enlisting a hypertensive specialist to 
select patients most likely to experi-
ence reduction in blood pressure and 
preservation of renal function from 
these procedures.68 

Patient-centered 
Treatment of 
Hypertension

Treating patients with hyper-
tension in a patient-centered 
fashion includes recommending 
appropriate lifestyle changes and 
pharmacotherapy.  

Recommended lifestyle changes for 
hypertensive patients include dietary 
changes, increased physical activity, 

Cause Epidemiology Initial presentation Initial diagnostic 
workup

Coordination of 
care as needed for 
definitive diagno-
sis and treatment

Definitive  
treatment

Antihypertensive 
Pharmacotherapy

Renal artery 

stenosis

3.0-4.0% of 

hypertensive 

patients

New onset 

resistant HTN in 

young female, the 

old or previously 

controlled patient, 

abdominal 

bruit, coexisting 

atherosclerotic 

disease

Imaging Nephrology, 

interventional 

cardiology, 

vascular surgery, 

interventional 

radiology

Angioplasty for 

FMD, stent for 

astherosclerotic 

RAS

RAS blockade 

(worsening HTN 

may result in 

patients with 

bilateral stenosis); 

additional 

treatment as 

needed

Coarctation of the 

aorta

Y������

hypertensive 

patients

Differential in 

upper and lower 

extremity pulse

Imaging Cardiothoracic 

surgery, 

interventional 

cardiology

Balloon 

angioplasty or 

surgery

�F4

Obstructive sleep 

apnea

30-40% of 

hypertensive 

patients

Obesity, 

hypersomnolence, 

snoring

Polysomnogram Sleep medicine, 

otolaryngology

CPAP Aldosterone 

antagonists

Table 3: Causes of Secondary Hypertension (continued)45-55
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smoking cessation, and weight loss.2 
Healthful lifestyle behaviors are not 
only necessary for effective hyperten-
sion management, but also appear 
to prevent age-related increase in 
blood pressure that is associated 
with industrialized nations.69 Dietary 
recommendations are summarized 
in the Dietary Approaches to Stop 
Hypertension (DASH) eating plan. 
These include increasing fruits, 
vegetables, low-fat dairy products, 
and whole grains while reducing 
saturated and total fat, sodium to 
less than 2400 mg/d and less than 
1500 mg/d if possible.70 In addition, 
alcohol intake of no greater than 1 
drink/d in women and 2 drinks/d 
in men is recommended, given that 
5-7% of hypertension is attributed to 
heavy alcohol use.71 

Increasing physical activity to 30 
minutes on most days, which can 
result in a 4 mm Hg reduction in 
systolic blood pressure, is also rec-
ommended.72 Weight reduction can 
result in blood pressure reduction. 
Although maintenance of a BMI of 
25 or less is ideal, weight loss of as 
little as 10 pounds reduces blood 
pressure significantly.2 Finally, even 
though smoking is not associated 
with sustained elevations of blood 
pressure, smoking cessation should 
be encouraged for all hypertensive 
patients who smoke to lower the risk 
of cardiovascular events.73

Pharmacotherapy
Once the diagnosis of hyperten-

sion has been made, target organ 
damage has been diagnosed, second-
ary causes of hypertension have been 
ruled in or out, the patient’s history 
is more fully known, and lifestyle 
changes have failed to lower blood 
pressure to target levels, one must 
formulate a pharmacologic treatment 
plan. The goals of this plan include 
slowing progression or prevent-
ing target organ damage, achieving 
target blood pressure levels that are 
dictated by patient characteristics, 
and treating secondary causes of 
hypertension. Further, the specific 
agents chosen to meet these goals 
must take into account factors such 
as cost, comorbid conditions, race, 

sex, and likelihood of adherence. 
Secondary hypertension and target 
organ damage, including implica-
tions for drug selection, have already 
been addressed. What follows is an 
overview of blood pressure targets 
in at-risk populations and the major 
pharmacologic classes of antihyper-
tensive medication.

How Low Should One Go? 
When choosing a target blood pres-
sure for treatment, especially in 
groups at risk such as diabetics, and 
those with CKD or cardiovascular 
disease, the answer to this question 
is not clear. The uncertainty arises 
in part from the way in which blood 
pressure targets have been selected in 
the past. When one examines the epi-
demiology of blood pressure, there 
is a clear correlation between rising 
blood pressure and cardiovascular 
risk starting with a systolic blood 
pressure as low as 115 mm of Hg. 
Congruent with this risk and balance 
by the risk and cost of treatment, the 
patient with hypertension but no tar-
get organ damage or diabetes has a 
recommended blood pressure goal of 
< 140/90, and those with a history 
of diabetes or target organ damage 
such as chronic kidney disease have 
an understandably more aggressive 
target of < 130/80.2 

Recently released trials looking 
at patient-oriented outcomes in 
selected groups at increased risk have 
called some of these guidelines into 
question. In particular, targets for 
those with diabetes, cardiovascular 
disease, and chronic kidney disease 
will be addressed here. Recently, the 
Action to Control Cardiovascular 
Risk in Diabetes (ACCORD) blood 
pressure trial (ACCORD BP) com-
pared cardiovascular outcomes in 
patients randomized to either inten-
sive blood pressure control with 
an SBP target of < 120 or standard 
therapy with an SBP target of < 140. 
Surprisingly, the intensive therapy 
group had composite outcomes of 
fatal and nonfatal cardiovascular 
events comparable to the standard 
therapy group, with more adverse 
effects as a result of treatment. It 
should be noted, however, that one 
outcome, stroke, was lower in the 

intensive treatment group, with the 
number needed to treat to prevent 
one stroke over five years being 89. 

In light of these results, some have 
argued that study times longer than 
ACCORD’s five years and random-
ized trials comparing less aggressive 
goals that are still lower than stan-
dard therapy (such as SBP <130) 
are needed to clarify the ideal blood 
pressure target in diabetics. For now, 
one approach may be increased flex-
ibility in assigning blood pressure 
targets in diabetics. For example, 
as long as one is not experiencing 
symptomatic hypotension, the pro-
vider may choose intensive blood 
pressure treatment in a patient where 
secondary prevention of stroke is the 
principle desired goal. 

The desired blood pressure target 
for those with CKD is another area 
of controversy. For example, in a 
recent trial comparing the progres-
sion of CKD between an intensive 
treatment group (mean blood pres-
sure = 130/78) and a standard treat-
ment group (mean blood pressure = 
141/86), there did not appear to be 
a difference in disease progression. 
However, if baseline proteinuria was 
taken into account, there did seem to 
be a benefit from intensive treatment 
for those starting the study with a 
urine protein to creatinine ratio of 
> 0.22, which corresponds to a 24h 
urinary protein excretion of 220 
mg/d.74 It is hoped that the Systolic 
Blood Pressure INTervention 
(SPRINT) trial, a study of more than 
10,000 patients assigned to either a 
BP goal of < 120/80 or < 140/90, 
will provide more guidance on the 
treatment of blood pressure in CKD. 

Also up for debate is the best tar-
get blood pressure for those with 
cardiovascular disease. Part of this 
debate is fueled by the so-called 
“J-curve” concept, in which both 
high and low blood pressures, 
particularly low diastolic pres-
sures, are associated with worse 
outcomes. However, some feel that 
many with a lower diastolic pres-
sure who have poor outcomes have 
that low pressure due to their dis-
ease, and that attributing harm to 
more aggressive treatment of blood 
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pressure may be an error in assign-
ing causation where there is only 
correlation. Nevertheless, some 
proponents of the more aggressive 
target of <130/80 for those with 
high cardiovascular risk (diabe-
tes, CKD, coronary artery disease, 
peripheral vascular disease, 10-year 
Framingham risk score of 10% or 
higher), concede that rapid or too 
severe a reduction of diastolic pres-
sure (such as <65 mm Hg) may not 
be safe. 

Pulse pressure (the difference 
between the systolic and diastolic 
pressures) may be a major roadblock 
to balancing adequate reduction of 
systolic pressure, which is known to 
be beneficial, and avoiding too low 
of a diastolic pressure, which may 
pose harm. Many agents such as 
renin-angiotensin system blockers, 
calcium channel blockers, and diuret-
ics improve vascular compliance and 
thus lower SBP greater than DBP, 
which reduces pulse pressure. On 
the other hand, beta-blockers often 
increase pulse pressure. This is par-
ticularly problematic in the elderly, 
where pulse pressure is a greater 
determinant of risk than DBP or 
SBP.75  

Major Antihypertensive Drug 
Classes. When choosing drug ther-
apy for hypertension, it is imperative 
to be aware of that medication’s 
evidence-based benefits and poten-
tial safety issues that may require 
monitoring or preclude the use of a 
medication. RAS blockers, diuret-
ics, calcium channel blockers, and 
beta-blockers will be reviewed in this 
light.  

ACE inhibitors (or angiotensin 
receptor blockers if ACE inhibitors 
are not tolerated) have proven to be 
effective at lowering blood pressure 
and preventing adverse cardiovascu-
lar events in those with uncompli-
cated hypertension.76 Additionally, 
these medications reduce the 
incidence of negative outcomes in 
those with left ventricular systolic 
dysfunction, diabetes, previous MI 
or stroke, high coronary disease 
risk,77 and chronic kidney disease.78 
Additionally, a recent study reveals 
that these medications, especially in 

comparison to thiazides and conven-
tional beta-blockers, may decrease 
the onset of diabetes with a number 
needed to treat to prevent one case 
of diabetes being 100 for ACE inhib-
itors and 50 for ARBs. 

Accordingly, one should con-
sider using these medications in the 
patient with prediabetes and/or 
metabolic syndrome.79 Despite many 
potential beneficiaries of RAS block-
ers, it has been noted that blacks are 
less likely than whites to reach target 
blood pressure on these medica-
tions. Although this contention is 
supported by the literature, further 
study has revealed that failure to 
reach target blood pressure is in part 
due to higher baseline blood pres-
sure in blacks in these studies, rather 
than a striking difference in response 
to ACE inhibitors between these 
two racial groups. As a result, some 
believe that race is superseded by 
factors such as target organ damage, 
comorbid conditions, and patient 
preference when considering use of 
an ACE inhibitor.80 

Notwithstanding the many benefits 
of ACEIs and ARBs, there are some 
potential adverse effects that may 
affect compliance or even preclude 
use of these drugs in some patients. 
Due to accumulation of bradykinin 
caused by ACEIs, 15-30% of patients 
experience a non-productive cough. 
Much less common but potentially 
deadly, angioedema occurs in 0.1-
0.7% of patients on ACEIs.81

This adverse effect usually occurs 
within weeks of initiating use but 
has been known to have a latency of 
up to several years after the start of 
therapy.82 If a patient has a history 
of angioedema, either idiopathic 
or hereditary, ACEIs are contra-
indicated and an ARB should be 
selected. Similarly, if a patient has 
had angioedema on an ACEI, and 
a RAS blocker is indicated, an ARB 
can be used. One must be mindful, 
however, that angioedema may still 
occur with ARB use, and patients 
should be counseled accordingly.83 
Caution is also warranted in the 
woman of reproductive age, as these 
medications are associated with fetal 
harm in all three trimesters.84 

Once an ACEI or ARB is initi-
ated in an appropriate patient, serum 
creatinine and potassium, which may 
rise as a result of therapy, should be 
monitored. However, one may safely 
continue an ACEI or an ARB even if 
the creatinine rises by up to 20-30% 
or the potassium increases up to a 
level of 5.5 mEq/L, as long as these 
levels do not increase further. To 
ensure stability, a subsequent mea-
surement should take place within a 
week.85

Diuretics. In patients with resis-
tant blood pressure, lack of appropri-
ate diuretic therapy has been cited 
as the most common pharmacologic 
cause. Thiazides such as hydrochlo-
rothiazide and chlorthalidone are 
the most common diuretics used for 
hypertension. The Antihypertensive 
and Lipid-Lowering Treatment 
to Prevent Heart Attack Trial 
(ALLHAT) demonstrated the 
superiority of chlorthalidone in 
preventing adverse cardiovascular 
events and lowering blood pressure, 
all at reduced cost at that time.86 
Given these results, thiazides were 
considered first-line treatments for 
hypertension in JNC-7 and will likely 
continue to play a key role in JNC-
8’s recommendations. 

However, there are some issues 
to keep in mind when using these 
medications. First, the thiazide 
most often used in the United 
States, hydrochlorothiazide, is less 
potent and has a shorter duration 
of action than chlorthalidone, the 
drug studied in ALLHAT. Given 
these differences, one may choose 
to use chlorthalidone or use HCTZ 
with total daily doses of 25-50 mg, 
which approximates the dosages of 
chlorthalidone studied. Additionally, 
if once-daily dosing results in ele-
vated blood pressure just prior to the 
next dose, one might consider a BID 
dosing regimen. Additionally, hypo-
kalemia from thiazides, although 
usually mild, is associated with an 
increased risk of diabetes and coro-
nary events and should be corrected. 
Co-administration with ACEIs or 
potassium-sparing diuretics can be 
preventative and may be considered 
when the baseline potassium is less 



136 Primary Care Reports / Volume 16, Number 12 / December 2010 www.ahcmedia.com

than 3.8 mEq/L. Sodium restric-
tion, which is recommended for all 
hypertensives, also reduces thiazide-
induced hypokalemia. Finally, sup-
plemental potassium may be used if 
needed. 

Another area of concern is an 
increased risk of diabetes with 
thiazides. A recent study noted that 
abdominal obesity as well as other 
features of the metabolic syndrome 
increases one’s risk of developing 
diabetes while on thiazides. This risk 
increases with duration of exposure. 
Although the hypokalemic effect of 
thiazides has been associated with 
thiazide-related diabetes in other 
trials, such a link was not observed 
in this study.87 Additionally, HCTZ 
can cause subcutaneous to visceral 
fat redistribution and nonalcoholic 
fatty liver disease.88 In light of this 
information, one should reconsider 
using thiazide diuretics first line (and 
perhaps use an ACEI or an ARB as 
noted earlier) in those with increased 
risk of metabolic adverse events, 
including those with the metabolic 
syndrome, abdominal obesity, pre-
diabetes, and fatty liver.  

Another metabolic concern is 
thiazide-induced hyponatremia 
(TIH), which has been found in 
4-11% of elderly patients studied. 
This complication is more common 
in elderly women, those with low 
body mass, and those taking other 
medications that can inhibit water 
excretion such as selective serotonin 
reuptake inhibitors (SSRIs). TIH can 
develop quickly and be fatal or cause 
permanent neurological damage. 
Accordingly, one should monitor 
those at risk within a day of starting 
therapy, stop the drug if the sodium 
falls greater than a few mEq/L, and 
confirm that normal or minimally 
decreased sodium is stable a couple 
of days later.89  

Additional precautions include 
drug hypersensitivity and reduced 
excretion of both calcium and uric 
acid. Surprisingly, sulfonamide 
allergy is not a contraindication 
to thiazide use as there does not 
appear to be a cross-sensitivity risk 
between thiazides and sulfonamides. 
However, if one develops an allergy 

to HCTZ or chlorthalidone, ethac-
rynic acid, a non-sulfonamide, can 
be used. If one has hypercalcemia 
such as with hyperparathyroidism, 
thiazides should not be used. Also, if 
one develops an attack of gout dur-
ing therapy and an elevated uric acid 
level is confirmed, thiazide therapy 
should be withheld.41 

In addition to thiazides, loop 
diuretics and aldosterone antagonists 
have a place in hypertension treat-
ment. As noted earlier, loop diuretics 
are best reserved for those hyperten-
sive patients with a GFR <30 ml/
min who require a diuretic to lower 
BP. Aldosterone antagonists also 
have a niche in hypertensive treat-
ment, particularly in those with obe-
sity and/or obstructive sleep apnea. 
In fact, at doses of only 25 mg daily, 
spironolactone can reduce SBP by 
20-30 mm Hg in patients with both 
obstructive sleep apnea and obesity.90 
One should monitor for hyperka-
lemia, however, and be mindful 
of endocrine side effects such as 
decreased libido and gynecomastia.41 

Calcium channel blockers (CCB), 
particularly dihydropyridine CCBs 
such as amlodipine also have demon-
strated effectiveness in hypertensive 
patients at preventing CV adverse 
outcomes comparable to other 
antihypertensive agents.86 In addi-
tion, when an agent is required to 
further lower blood pressure and risk 
of CV events in those on an ACE 
inhibitor, adding a dihydropyridine 
CCB provides a relative risk reduc-
tion of 19.6% compared with using 
a thiazide in this setting. As noted 
earlier, however, dihydropyridine 
calcium channel blockers may impair 
autoregulation in the kidney and 
are best used in conjunction with an 
RAS blocker along with monitoring 
for worsening of protein excretion 
and/or GFR in patients with CKD. 
Additionally, nondihydropyridine 
CCBs can be used for their antipro-
teinuric property in CKD patients91 
and their negative chronotropic 
action in those atrial fibrillation 
patients who require rate control. 
Nevertheless, it should be noted that 
beta-blockers offer superior rate con-
trol in atrial fibrillation patients.92

Beta-blockers, although considered 
a first-line treatment for hyperten-
sion in JNC-7, may have an attenu-
ated role in JNC-8. Specifically, there 
are concerns with both metabolic 
side effects such as glucose and lipid 
metabolism and hemodynamic side 
effects such as increased pulse pres-
sure that should be considered when 
using these medications in those 
with impaired glucose metabolism 
and in the elderly, respectively. 
Nevertheless, beta-blockers have 
proven benefits in those with heart 
failure, atrial fibrillation with rapid 
ventricular response, and coronary 
artery disease. Also, newer agents 
with better metabolic and hemo-
dynamic profiles (such as carvedilol 
and nebivolol) may prove to be good 
choices with more expanded roles 
and tolerability. 

Despite these benefits, research 
shows that these agents are unde-
rutilized.93 One potential reason 
for underprescribing these drugs, 
the fear of adverse effects in those 
with COPD or asthma, may be 
overstated. Research shows that 
cardioselective beta-blockers in 
particular, such as metoprolol and 
atenolol, do not pose any risk in the 
setting of obstructive lung disease. 
Additionally, some data is emerging 
that even non-selective agents, such 
as carvediolol, have less pulmonary 
adverse reactions than once feared. 
Nevertheless, especially in those 
with little margin in their pulmonary 
function, one should use non-selec-
tive beta-blockers with some caution 
and monitor for either worsening 
lung function or reduced response to 
inhaled beta-agonists.94

Alpha-blockers. The ALLHAT 
trial revealed poorer CV outcomes 
(particularly increased heart fail-
ure) compared to chlorthalidone in 
those high-risk patients treated with 
alpha blockers, making this class a 
suboptimal choice for monotherapy. 
However, further study indicates 
some role for alpha-blockers such 
as doxazosin as add-on therapy to 
further lower blood pressure and 
CV risk in patients already on two or 
more drugs.95 This may be particu-
larly attractive in men with BPH who 
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require additional medications to 
control blood pressure. 

Strategies for 
Uncontrolled 
Hypertension

As noted earlier, uncontrolled 
hypertension may improve by 
addressing adherence to drug 
therapy, eliminating interfering 
substances, and treating secondary 
causes of hypertension. Additionally, 
multi-drug therapy, plasma renin-
directed therapy, and use of aldoste-
rone antagonists can be effective.  

To meet present BP targets, up to 
three-quarters of patients will require 
combination therapy. One should 
consider initiating therapy with two 
drugs in patients with a baseline BP 
that is 20/10 mm above target BP. 
One can choose from a variety of 
effective drug combinations when 
needed. ACEIs can be combined 
effectively with thiazides and dihy-
dropyridine CCBs, although the 
latter combination is associated with 
better outcomes data. Also effective 
is the addition of a potassium-sparing 
agent to higher-dose thiazides such 
as chlorthalidone 25 mg or HCTZ 
50 mg, which can prevent hypo-
kalemia. However, hyperkalemia 
may result in the setting of CKD. 
Another potential combination is 
a diuretic and a beta-blocker to 
provide additive BP reduction, but 
with potential metabolic side effects. 
Finally, dihydropyridine CCBs can be 
added to beta-blockers to lower BP, 
but nondihydropyridine agents such 
as diltiazem may result in bradycardia 
and heart block when used with a 
beta-blocker.

On the other hand, there are other 
drug combinations that are less syn-
ergistic at lowering BP. ACEIs in 
combination with either ARBs or 
beta-blockers do not seem to result 
in significant lowering of blood pres-
sure, although an ACEI or an ARB 
and a beta-blocker should be used 
together to improve CV outcomes 
in patients with CHF and CAD.96 
Unlike the ACEI (or ARB) and beta-
blocker combination, using an ACEI 
with an ARB is not associated with 

improved CV endpoints.97 Another 
less effective combination is beta-
blockers with centrally-acting agents 
such as clonidine, which can cause 
severe bradycardia and may result 
in severe rebound hypertension if 
stopped suddenly.96

Although a topic of some contro-
versy, treatment directed by plasma 
renin activity (PRA) has shown 
recent promise to individualize drug 
therapy. Those with a low PRA (< 
0.65 ng/mL/h) have a sodium-
water excess state that is more likely 
to respond to diuretics, spirono-
lactone, and CCBs and less likely 
to respond to ACEIs, ARBs, and 
beta-blockers. In those with a higher 
PRA (� 0.65), indicating renin-
angiotensin vasoconstriction excess, 
ARBs, ACEIs, and beta-blockers 
are more beneficial. Tailoring drug 
therapy based on PRA was found to 
be effective in a recent randomized 
controlled trial.98

One final strategy, the use of aldo-
sterone antagonists such as spirono-
lactone in resistant HTN, deserves 
mention. In a recent study of 175 
patients, spironolactone was added 
to a drug regimen (consisting of a 
median of four drugs) and resulted 
in a median 16/9 mm Hg reduction 
in BP.99

Summary
Hypertension is a significant public 

health problem that requires primary 
care providers to execute a system-
atic, patient-centered approach to 
measurement, assessment of car-
diovascular risk, detection of target 
organ damage, search for secondary 
causes, and initiation of nonphar-
macologic and pharmacologic treat-
ment. Since the release of JNC-7, 
new insights have become available 
with additional patient-oriented 
outcome data that help physicians to 
approach this problem in an increas-
ingly patient-centered and evidence-
based manner. 
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Physician CME Questions

31. Which of the following is not a commonly 
recognized cardiovascular risk factor?
A. hypertension
B. dyslipidemia
C. cigarette smoking
D. age older than 40
E. diabetes

32. What is the approximate incidence of sec-
ondary hypertension?
A. 1%
B. 3%
C. 8%
D. 15%

E. 20%

33. Unprovoked hypokalemia is a clue to 
which cause of secondary hypertension?
A. pheochromocytoma
B. hyperaldosteronism
C. renal vascular hypertension
D. Cushing’s syndrome

34. False-positive results for metaneph-
rines are associated with which of the 
following?
A. tricyclic antidepressants
B. levodopa
C. theophyllline
D. caffeine
E. all the above

35. Which of the following agents may be 
associated with hyperkalemia?
A. thiazide diuretics
B. beta-blockers
C. calcium channel blockers
D. ACE inhibitors

In Future Issues
Chronic Obstructive Pulmonary Disease Update

CME Answer Key

31. D; 32. C; 33. B; 34. E; 35. D
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How to Improve  
Office-based Colon 
Cancer Screening?

Source: Nadel MR, et al. Fecal occult 
blood testing beliefs and practices of U.S. 
primary care physicians: Serious devia-
tions from evidence-based recommenda-
tions. J Gen Intern Med 2010;25:833-839.

COLON CANCER SCREENING (CCS), WHEN 
properly done, has been shown to im-

prove outcomes. Unfortunately, available 
screening methods suffer from underuti-
lization, misinterpretation, and inappro-
priate follow-up.  

Nadel et al compared data obtained 
from the National Survey of Primary 
Care Physicians’ Recommendations and 
Practices for Cancer Screening during 
two time intervals (1999-2000 and 2006-
2007), compiling responses from PCPs  
(n = 1134). 

Before exploring the results, it is im-
portant to note recommendations about 
CCS. First, in-office screening of samples 
obtained through digital rectal examina-
tion (DRE) is not a recommended strat-
egy; a single, in-office fecal occult blood 
testing subsequent to DRE will miss 
95% of advanced neoplasia. Rather, an-
nual CCS by means of three separate stool 
samples collected at home is appropriate: 
ACS guidelines suggest annual screening 
by three out-of-office samples tested with 
high-sensitivity guaiac or FIT. 

One-fourth of primary care physicians 
reported using a single in-office sample in 
2006-2007, down from one-third in 1999-
2000. Low-sensitivity guaiac utilization 
decreased in the same interval from 77.4% 
to 61.1%.  �

Extended-release 
Carvedilol + Lisinopril 
in Hypertension

Source: Bakris GL, et al. Effect of com-
bining extended-release carvedilol and 
lisinopril in hypertension. J Clin Hyper-
tens 2010;12:678-686.

SINCE THE PUBLICATION OF THE ALLHAT TRI-
al, clinicians have progressively relied 

upon diuretic-based regimens to manage 
hypertension (HTN). On the other hand, 
in the ALLHAT trial, overall mortality 
was similar with diuretic, calcium chan-
nel blocker, or ACE inhibitor, lending 
credence to the idea that any of the treat-
ment choices is reasonable, at least for the 
endpoint of all-cause mortality. There was 
no beta blocker arm in the ALLHAT trial; 
instead, beta blockers were used as add-on 
treatment. 

Ultimately, only a small minority 
(about 25%) of patients with HTN are able 
to be controlled with monotherapy. Hence, 
clinicians must feel comfortable taking 
best advantage of available combinations 
of treatment. The COSMOS Study (Coreg 
and Lisinopril Combination Therapy in 
Hypertensive Subjects) randomized 656 
hypertensive patients to treatment with ex-
tended-release carvedilol, lisinopril (LIS), 
or both. Each agent, as monotherapy or in 
combination, was used in the full range of 
therapeutic doses (e.g., LIS 10 mg, 20 mg, 
and 40 mg). 

Although perhaps counter-intuitive, 
it was only when the highest doses of 
combination therapy were compared with 
highest-dose monotherapy that an advan-
tageous differential of diastolic BP lower-
ing was seen. This is the first clinical trial 

to combine these specific agents, and the 
fact that simultaneous initiation of both 
medications was very well tolerated is  
reassuring.  �

Aspirin Resistance 
and Established  
Hypertension

Source: Ozben B, et al. Aspirin resistance 
in hypertensive adults. J Clin Hypertens 
2010;12:714-720.

THE PROPHYLACTIC USE OF ASPIRIN (ASA) 

provides risk reduction when used 
for secondary prophylaxis. Nonetheless, 
the protective effects of ASA are imper-
fect, which is to some degree explained by 
the concept of ASA resistance, variously 
measured by failure of aspirin to reduce 
thromboxane production, platelet activa-
tion, or platelet aggregation. Because vari-
ous methodologies have been used to mea-
sure antithrombotic activity of ASA (such 
as platelet aggregability or thromboxane), 
the prevalence of ASA resistance in the lit-
erature is widely variant. ASA resistance 
has not been the subject of much study, 
specifically in hypertensive patients. 

Ozben et al used a device called the 
Ultegra Rapid Platelet Function Assay-
ASA to measure the degree of platelet 
aggregation reduction attained in persons 
with established hypertension receiv-
ing 100-300 mg/d of ASA. The Ultegra 
device measures light transmission in 
whole blood to which a platelet activator 
has been added: If ASA is doing its job, 
platelets will not activate. If ASA is not 
doing its job, fibrinogen will agglutinate 
with platelets, obscuring light transmis-
sion. Patients who were taking any other 
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agents that might influence platelet aggre-
gation were excluded from the trial (e.g., 
clopidogrel).

In the 200 study subjects, ASA resis-
tance was found in 21%. ASA resistance 
was more common in uncontrolled hyper-
tension, women, chronic kidney disease, 
and persons with lower platelet counts. 
Measurement of ASA resistance is not yet 
a readily applied clinical tool. Whether 
persons with ASA resistance merit higher 
doses of ASA, alternative pharmacother-
apy (e.g., clopidogrel), or other interven-
tion is unclear.  �

Dementia and  
Aggressive Behavior 

Source: Kunik ME, et al. Causes of ag-
gressive behavior in patients with demen-
tia. J Clin Psych 2010;71:1145-1152.

METRICS DESIGNED TO MEASURE AGGRES-
sion in dementia patients list ac-

tivities such as spitting, verbal aggression, 
hitting, kicking, pushing, biting, and mak-
ing inappropriate sexual advances either 
verbally or physically. Because such be-
haviors can be highly disruptive, it would 
be helpful to shed light on factors associ-
ated with aggressive behavior. 

To be included in the trial, subjects had 
to be free of a history of aggressive behav-
iors for the previous 12 months. Factors 
that were measured included depression 

(Hamilton Depression Scale), pain, care-
giver burden (based upon a validated scor-
ing system that measures psychological, 
physical, emotional, financial, and social 
impact of being a caregiver), and an item 
titled “mutuality,” which measures the 
positive qualities of the caregiver-to-care-
receiver relationship, including frequency 
of contact, positive interactions, degree of 
attachment, and emotional support. The 
authors looked at data from 215 patients 
with dementia, of whom 41% developed 
aggression over a 2-year interval.

Predictors of increased risk for aggres-
sion were low baseline mutuality, high 
caregiver burden, pain, and depression. 
Although some of the predictors for ag-
gression may be difficult or impossible to 
modify, others are clearly modifiable and 
might reduce likelihood for aggression.  �

Dabigatran vs  
Warfarin for AFib

Source: Wallentin L, et al. Efficacy and 
safety of dabigatran compared with war-
farin at different levels of international 
normalised ratio control for stroke pre-
vention in atrial fibrillation. Lancet 2010;
376:975-983.

WARFARIN (WAR) DOES AN IMPRESSIVE 
job of stroke reduction in patients 

with atrial fibrillation (AFib): Clinical 
trials indicate a relative risk reduction of 
65%. Unfortunately, chronic WAR ther-
apy is not without obstacles, including 
need for ongoing monitoring, expense, 
vigilance to diet and pharmacotherapy, 
etc. Dabigatran is an orally administered 
direct thrombin inhibitor that does not re-
quire routine monitoring, and is not sig-
nificantly affected by vitamin K content in 
food. In October 2010, the FDA approved 
dabigatran for reduction of risk of stroke 
in persons with AFib. 

The RE-LY trial randomized AFib pa-
tients (n = 18,113) to anticoagulation with 
warfarin (target INR, 2.0-3.0) or dabiga-
tran. Dabigatran was administered as ei-
ther 110 mg bid or 150 mg bid. Patients 
were followed for 2 years.

Initial reporting of RE-LY results 
found that lower-dose dabigatran (110 
mg bid) was non-inferior to warfarin, and 
that higher-dose dabigatran (150 mg bid) 
was superior to warfarin. This article fur-
ther examined whether trial results were 

impacted by the degree of success with 
which study sites were able to keep pa-
tients within the therapeutic range with 
warfarin. 

Ultimately, the efficacy of dabigatran 
150 mg bid relative to WAR for stroke 
prevention was found not to be depen-
dent upon the efficacy with which clinical 
trial centers maintained INR within the 
therapeutic range. On the other hand, for 
the endpoints of all vascular events, non-
hemorrhagic events, and mortality, differ-
ences between dabigatran and WAR were 
greater at study sites with less efficacy at 
maintaining in-range INR. Dabigatran ap-
pears to be at least as effective as WAR, 
although some advantages of dabigatran 
are magnified by inconsistencies in main-
taining good INR control.  �

When Should a  
Non-diabetic A1c  
Be Rechecked? 

Source: Takahashi O, et al. A1c to detect 
diabetes in healthy adults: When should 
we recheck? Diabetes Care 2010;33:
2016-2017.

RECENTLY, THE ADA HAS ADVOCATED THE 
use of A1c to diagnose diabetes, indi-

cating that we may now make a diagnosis 
of diabetes with an A1c � 6.5. We do not 
have explicit guidance about the frequen-
cy with which persons whose A1c falls 
below the diagnostic threshold should be 
rechecked.

Takahashi et al followed all adults  
participating in preventive health check-
ups (n = 16,313) at the Center for Preven-
tive Medicine at St. Luke’s International 
Hospital, Tokyo, from 2005 to 2008. 
Three years after enrollment, among 
those without diabetes at baseline, 3.2% 
had reached an A1c � 6.5. However, the 
likelihood of progressing to diabetes var-
ied widely and was dependent upon the 
baseline non-diabetic A1c: Only 0.05% of 
persons with an A1c < 5% became dia-
betic vs 20% of those with an A1c 6.0%-
6.4% at baseline. 

Based upon their observations, the au-
thors suggest that if baseline A1c is < 6.0%, 
rescreening is unlikely to be valuable in 
less than 3 years. On the other hand, the 
high frequency of A1c progression when 
baseline A1c is 6.0%-6.4% merits consid-
eration of annual rescreening.  �
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In this issue: Tiotropium for uncontrolled 
asthma, sibutramine pulled from market, incidence 
and mortality data from WHI, FDA Actions.

Tiotropium for uncontrolled asthma
Tiotropium, a long-acting anticholiner-

gic inhaler, is approved for treatment of chronic 
obstructive pulmonary disease. A new study sug-
gests that it may also be effective for patients with 
asthma. 

In a study of 210 adults with asthma with 
inadequate control with inhaled glucocorticoids, 
tiotropium was compared to doubling the dose 
of glucocorticoids, and was also compared to the 
addition of salmeterol, a long-acting beta agonist 
(LABA). Tiotropium was superior to doubling the 
dose of inhaled glucocorticoid as assessed by mea-
suring the morning peak expiratory flow (PEF)  
(P < 0.001). It also improved evening PEF, asthma 
control days, and FEV1, as well as daily symptom 
scores. The addition of tiotropium was also non-
inferior to the addition of salmeterol for all assessed 
outcomes and was superior to salmeterol in mea-
sures of prebronchodilator FEV1 (P = 0.003). 

The authors conclude that tiotropium is supe-
rior to doubling the dose of glucocorticoid in 
patients with inadequately controlled asthma, and 
is equivalent to the addition of salmeterol in the 
same patient group (published online N Engl J 
Med Sept. 19, 2010). This study is important 
because it may result in options for patients with 
poorly controlled asthma beyond adding a LABA. 
Recently, asthma experts and the FDA have ques-
tioned the safety of LABA therapy (FDA Drug 
Safety Communication June 2, 2010), and a recent 
meta-analysis suggests that use of LABAs with-
out concomitant inhaled corticosteroids increase 

the risk for intubation or death (Am J Med 
2010;123:322-328).  �

Sibutramine pulled from market
Abbott Laboratories announced in October that 

it is withdrawing the weight-loss drug sibutramine 
(Meridia®) from the market. The move comes 
a month after the FDA finished a review of the 
drug and found that patients with cardiovascular 
disease or diabetes given sibutramine had a signifi-
cantly higher rate of serious cardiovascular events 
compared to placebo. The drug was originally 
approved in 1997. In a news release, the FDA 
states “physicians are advised to stop prescribing 
Meridia to their patients and patients should stop 
taking this medication.” The Wall Street Journal 
reports that while Meridia may be off the mar-
ket, sibutramine is still available illegally in many 
weight-loss nutritional supplements, most of which 
are available via the Internet from oversee suppli-
ers. The supplements are marketed as “all-natural” 
and their labels list only herbal ingredients. The 
FDA recently advised consumers that Slimming 
Beauty Bitter Orange Slimming Capsules con-
tains sibutramine, and last year published a list of 
more than 50 other supplements containing the 
banned drug. For complete list of supplements 
containing sibutramine go to: www.fda.gov/Drugs/
ResourcesForYou/Consumers/QuestionsAnswers/
ucm136187.htm.  �
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Incidence and mortality data from WHI
In 2002, the Women’s Health Initiative (WHI) 

study was stopped early after 5.6 years when data 
showed that combination estrogen and proges-
terone therapy increased the risk of breast can-
cer. Mortality data had never been reported from 
WHI, however, and other studies have suggested 
that hormone therapy-associated breast cancers 
might have a more favorable prognosis than other 
breast cancers. A new analysis of WHI data dispels 
that notion. 

The current study is a follow-up study of more 
than 16,000 women enrolled in WHI who were 
randomized to conjugated equine estrogen 0.65 
mg per day plus medroxyprogesterone 2.5 mg per 
day (Prempro®) or placebo. Participants were fol-
lowed for an average of 11 years with the main 
outcome measure being breast cancer incidence 
and breast cancer mortality. Women on hormone 
therapy had a higher rate of breast cancer com-
pared to women on placebo (0.42% vs 0.34% per 
year; hazard ratio [HR], 1.25; 95% confidence 
interval [CI], 1.07-1.46; P = 0.004) and breast can-
cers in the hormone group were more likely to be 
node-positive (23.7% vs 16.2%; HR, 1.78; 95% 
CI, 1.23-2.58; P = 0.03). The death rate associ-
ated with breast cancer was higher in the hormone 
group (0.03% vs 0.01% per year; HR, 1.96; 95% 
CI, 1.00-4.04; P = 0.049), a finding that barely 
reached statistical significance because of the low 
number of cancers in either group. 

The authors conclude that estrogen plus pro-
gesterone was associated with a higher breast 
cancer incidence, as well as cancers that were 
more commonly node-positive. Breast cancer mor-
tality was also higher in the combined hormone 
group (JAMA 2010;304:1684-1692). An accom-
panying editorial points out that despite the bor-
derline statistical significance of these findings 
it is likely that “the increase in breast cancer 
deaths due to hormone therapy has been under-
estimated in the current study.” However, it is 
still unclear whether short courses of hormone 
therapy for relief of postmenopausal symptoms 
right after menopause may be safe and fur-
ther research is needed “to determine whether 
lower doses or shorter durations of hormone  
therapy could alleviate menopausal symp-
toms without increasing cancer risk” (JAMA 
2010;304:1719-1720).  �

FDA actions
The FDA has approved fingolimod, the first 

oral drug for the treatment of relapsing forms of 

multiple sclerosis. Fingolimod is a sphingosine 
1-phosphate receptor modulator that is believed 
to reduce migration of lymphocytes into the cen-
tral nervous system. Compared to interferon beta-
1a, the annualized relapse rate was significantly 
lower with fingolimod. Patients need to be moni-
tored for decreased heart rate and elevation of 
liver transaminases. Fingolimod is given as a once-
daily 0.5 mg tablet. It is marketed by Novartis as 
Gilenya™.

As anticipated, the FDA has approved dabiga-
tran to prevent strokes and blood clots in patients 
with atrial fibrillation. The drug is a direct throm-
bin inhibitor and is given orally twice a day. The 
approval was based on the RE-LY trial, which 
showed that dabigatran at 150 mg given twice a 
day was superior to warfarin for this indication. 
Unlike warfarin, dabigatran requires no monitor-
ing. Dabigatran will be available in 75 mg and 150 
mg capsules and will be marketed as Pradaxa® by 
Boehringer Ingelheim Pharmaceuticals.

The FDA has ordered a labeling change for 
bisphosphonates, warning of the risk of atypical 
femoral fractures. In March, the FDA announced 
an ongoing safety review of bisphosphonates and 
the occurrence of subtrochanteric and diaphyseal 
femoral fractures. The new warning is a result of 
that review and, while not acknowledging a direct 
link, the warning suggests that these fractures may 
be related to use of bisphosphonates for longer 
than 5 years. The agency further suggests that 
health care professionals consider periodic reevalu-
ation of the need for continued bisphosphonate 
therapy in patients who have been on the drugs for 
more than 5 years. The labeling change will only 
affect bisphosphonates approved for osteoporosis, 
which include alendronate (Fosamax®), risedronate 
(Actonel®), ibandronate (Boniva®), and zoledronic 
acid (Reclast®).

The FDA has approved extended-release naltrex-
one to treat and prevent relapse of patients with 
opioid dependence who have undergone detoxi-
fication treatment. Extended-release naltrexone 
is administered by intramuscular injection once a 
month, and blocks opioid receptors in the brain. 
It was initially approved in 2006 to treat alcohol 
dependence. The drug is only approved for patients 
who have completed rehabilitation, otherwise it 
may trigger opioid withdrawal. The efficacy of 
naltrexone was shown in a 6-month placebo-con-
trolled trial in which treated patients were more 
likely to stay in treatment and refrain from using 
illicit drugs. Extended-release naltrexone injection 
is marketed as Vivitrol® by Alkermes Inc.  �


