
This supplement was sponsored by the 
Primary Care Education Consortium and  
the Primary Care Metabolic Group.  
It was edited and peer reviewed by  
The Journal of Family Practice.

www.PCEconsortium.org

Supplement to

www.PCMG-us.org

Copyright © 2012 
Quadrant HealthCom Inc. 

                                                                              VOL 61, NO 6  |  JUNE 2012  |  www.jfponline.com   

A special supplement on 

MEN’S  
HEALTH

S4	 Introduction
	 Stephen A. Brunton, MD, FAAFP

S5	� Managing the Multiple  
Symptoms of Benign Prostatic 
Hyperplasia 

	 Martin Miner, MD
	� This activity is supported by an educational grant 

from Lilly USA, LLC.

S11	� The Treatment of Gout 
	 Gary Ruoff, MD
	� This program is sponsored by the PCEC and is 

supported by funding from URL Pharma, Inc. 

S16	� Managing Type 2 Diabetes  
in Men

	 Richard Aguilar, MD
	� This program is sponsored by the PCEC and is 

supported by funding from Novo Nordisk, Inc. 

S22	� Meeting New Challenges  
with Antiplatelet Therapy  
in Primary Care 

	� Louis Kuritzky, MD, and 
José G. Díez, MD, FACC, FSCAI

	� This program is sponsored by the PCEC and is 
supported by funding from AstraZeneca.

S29	 Coronary Heart Disease in Men 
	 Michael E. Cobble, MD, AAFP, FNLA
	� This program is sponsored by the PCEC and is 

supported by funding from AstraZeneca. 

S34	� Addressing Key Questions with 
Statin Therapy

	 Peter P. Toth, MD, PhD
	� This activity is supported by an educational grant 

from Kowa Pharmaceuticals America, Inc and Lilly 
USA, LLC.

FREE 
1.0 CME 
credit

FREE 
1.0 CME 
credit

This supplement is jointly supported by AstraZeneca; Kowa Pharmaceuticals America, Inc; Lilly USA, LLC; Novo Nordisk, Inc; and URL Pharma, Inc.



S2 June 2012  |  Volume 61, No 6  |  Supplement to The Journal of Family Practice 

Introduction
Stephen A. Brunton, MD, FAAFP
Adjunct Clinical Professor, Department of Family Medicine
University of North Carolina
Chapel Hill, NC
Executive Vice President for Education
Primary Care Education Consortium
Charlotte, NC

Managing the Multiple Symptoms of Benign  
Prostatic Hyperplasia
Martin Miner, MD
Co-Director, Men’s Health Center 
Chief of Family and Community Medicine 
The Miriam Hospital 
Clinical Associate Professor of Family Medicine and Urology 
Warren Alpert Medical School 
Brown University
Providence, RI

Learning Objectives:
After reviewing this activity on benign prostatic hyperplasia, 
the reader will be able to:
1.  �Describe the key diagnostic steps.
2.  Describe the role of non-pharmacologic interventions.
3.  �Compare the efficacy and safety of alpha1-adrenergic 

blockers, 5-alpha-reductase inhibitors, and phosphodies-
terase-5 inhibitors.

4.  Describe strategies for treating multiple symptoms.

This activity is supported by an educational grant from Lilly 
USA, LLC.

The Treatment of Gout
Gary Ruoff, MD
Clinical Professor of Family Medicine
Department of Family Practice
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Director of Clinical Research
Westside Family Medical Center
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Learning Objectives:
After reviewing this activity on the treatment of gout, the 
reader will be able to:
1.  �Identify the risk factors and comorbidities that contribute 

to and exacerbate acute gout attacks.
2.  List the criteria for establishing a diagnosis of gout.
3.  �Distinguish between treatments for acute attacks and 

chronic gout.

4.  �Individualize therapy for acute gout attacks based on pa-
tient characteristics.

5.  �Individualize therapy for chronic gout based on patient 
characteristics.
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funding from URL Pharma, Inc.

Managing Type 2 Diabetes in Men 
Richard Aguilar, MD
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Sisters, OR
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Learning Objectives:
After reviewing this activity on type 2 diabetes in men, the 
reader will be able to:
1.  �List key risk factors for type 2 diabetes mellitus in men.
2.  �Describe cardiovascular and other chronic complications 

in men with type 2 diabetes mellitus.
3.  �Describe psychosocial factors, coping strategies, and per-

ceptions of benefit from self-care that should be con-
sidered in providing care to men with type 2 diabetes 
mellitus.

This program is sponsored by the PCEC and is supported by 
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Learning Objectives:
After reviewing this activity on antiplatelet therapy, the 
reader will be able to:
1.  �Describe the basic pharmacology of the P2Y12 inhibitors.
2.  �Describe the efficacy and safety of prasugrel and ticagre-
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lor in the management of patients with acute coronary 
syndrome.

3. �Address some questions commonly encountered in pri-
mary care regarding antiplatelet therapy in patients with 
acute coronary syndrome.

This program is sponsored by the PCEC and is supported by 
funding from AstraZeneca.

Coronary Heart Disease in Men
Michael E. Cobble, MD, AAFP, FNLA
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Adjunct Faculty, University of Utah School of Medicine 
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Learning Objectives:
After reviewing this activity on coronary heart disease in 
men, the reader will be able to:
1.  �Describe the compelling evidence for improved primary 

prevention of hypertension and dyslipidemia in men.
2.  �Identify a simple strategy to assess the risk of coronary 

heart disease in men.
3.  �Describe the benefits of statin therapy in treating men 

with dyslipidemia.
4.  �Describe a simple ABCD approach in selecting initial anti-

hypertensive therapy in men.

This program is sponsored by the PCEC and is supported by 
funding from AstraZeneca.

Addressing Key Questions with Statin Therapy
Peter P. Toth, MD, PhD
Professor of Clinical Family and Community Medicine
University of Illinois College of Medicine
Peoria, IL
Director of Preventative Cardiology
CGH Medical Center
Sterling, IL

Learning Objectives:
After reviewing this activity on statin therapy, the reader will 
be able to:
1.  Describe the long-term benefits of statin therapy.

2.  �Compare the efficacy and safety of pitavastatin with other 
statins.

3.  �Select and modify statin therapy based on individual  
patient factors.

This activity is supported by an educational grant from Kowa 
Pharmaceuticals America, Inc. and Lilly USA, LLC.
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Introduction
Stephen A. Brunton, MD, FAAFP

A  decade ago, the World Health Organization 
suggested that “increasing the effectiveness of 
adherence interventions may have a far greater 
impact on the health of the population than any 

improvement in specific medical treatments.”1 A recent sur-
vey found that medication adherence rates over the course 
of 1 year were 24% for patients with depression, 36% with 
diabetes, 54% with epilepsy, 32% with dyslipidemia, and 
42% with hypertension.2 Poor adherence rates such as these 
contribute to the low rates of disease control in patients with 
diabetes, dyslipidemia, hypertension, and other chronic 
diseases.3,4 Since chronic diseases are largely self-managed, 
effective patient self-management is critical to good health-
related outcomes. To help patients self-manage their dis-
eases, the family physician must work collaboratively with 
each patient to select, initiate, and modify therapy based 
upon the patient’s needs, interests, and capabilities. Just 
as there are important differences between children and 
adults, men and women often manifest diseases differently. 
In addition, men and women often deal with and manage 
their diseases in different ways. While “Men’s Health” is 
often considered to be a focus on the urogenital tract, we 
have sought to also focus on diseases that have a high preva-
lence in men, or where treatment in men may be different 
compared with women. 

The first 2 articles in this supplement on men’s health 
concern 2 diseases increasingly encountered by men as they 
age. Dr. Martin Miner provides his thoughts about screening 
for and diagnosing benign prostatic hyperplasia, including 
strategies to promote patient report of symptoms and the role 
of the prostate specific antigen test. A case study is utilized to 
illustrate key considerations when selecting therapy and pro-

moting patient self-management of benign prostatic hyper-
plasia. Dr. Gary Ruoff follows a patient from initial diagnosis 
of gout through selection of treatment for the acute flare and 
chronic treatment with urate-lowering therapy. A treatment 
plan is presented at each management step. In the next article, 
Dr. Richard Aguilar takes a case study approach to describe 
key risk factors for type 2 diabetes mellitus in men. He also 
discusses how men self-manage type 2 diabetes differently 
than women and provides insight as to how to address com-
mon psychosocial issues in men. Drs. Louis Kuritzky and 
José Díez review clinical experience with the two newest 
antiplatelet agents, prasugrel and ticagrelor. Answers are also 
provided to common questions and problems encountered 
with the use of antiplatelet agents in primary care. The next 
2 articles focus on major modifiable risk factors contribut-
ing to cardiovascular disease. In the first,  Dr. Michael Cobble 
focuses on patient assessment and treatment strategies to 
help men modify abnormal lipid levels and blood pressure 
for primary prevention of coronary heart disease. Finally, a 
more in-depth discussion of dyslipidemia is provided by Dr. 
Peter Toth, who begins by providing a brief overview of the 
current evidence regarding the long-term benefits of statin 
therapy, as well as his clinical perspective on the newest 
statin, pitavastatin. Dr. Toth also provides answers to many 
problems frequently encountered in the primary care man-
agement of patients with dyslipidemia using statin therapy.

It is my hope that the insights provided by these authors 
will be helpful to family physicians in managing their male 
patients with these common chronic diseases. n
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Benign Prostatic Hyperplasia
Martin Miner, MD
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Learning Objectives

After reviewing this activity on benign 
prostatic hyperplasia, the reader will be 
able to:
1.  �Describe the key diagnostic steps.
2.  �Describe the role of non-pharmacologic 

interventions.
3.  �Compare the efficacy and safety of  

alpha1- adrenergic blockers, 5-alpha-
reductase inhibitors, and phosphodies-
terase-5 inhibitors.

4.  �Describe strategies for treating multiple 
symptoms.

Target audience

Family physicians and clinicians who wish 
to gain increased knowledge and greater 
competency regarding the management 
of patients with multiple symptoms of be-
nign prostatic hyperplasia.
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T his article reviews screening tools for benign prostatic 
hyperplasia (BPH) and steps to be taken to confirm 
a diagnosis of BPH. Among the treatment options 

for BPH, emphasis is placed on pharmacologic treatment 
with alpha

1
-adrenergic blockers (AABs), 5-alpha-reductase 

inhibitors (5-ARIs), and phosphodiesterase-5 inhibitors 
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(PDE-5Is). The two newest agents silodosin and tadalafil are 
discussed in greater detail.

Case Study
RI is a 53-year-old African-American man who is being seen 
by his family physician for a follow-up for dyslipidemia and 
hypertension. He reports that he is feeling well and that he 
has not observed any adverse events (AEs) from his medi-
cations. His current medications are an intermediate-dose 
statin, a thiazide diuretic, and a calcium channel blocker. 
RI reports that he has been very compliant with his medica-
tions, missing at most 1 dose every week or two.

During the visit, his physician notices that RI has yawned 
several times and that he appears tired. When asked how 
many hours he sleeps each night, RI indicates that he sleeps 
7.5 to 8 hours most nights. On further questioning, RI admits 
that for the past 4 or 5 years, he has had to get up to go 
to the bathroom during the night, after which he often has 
trouble falling asleep, and that this nocturia currently occurs 
3 or 4 times a night. When asked whether he has noticed any 
other changes over the past few years, RI says that he has 
noted an increase in his waist circumference (now 38.5 inch-
es) and a few more aches and pains. When asked whether he 
has experienced any changes in sexual function, RI acknowl-
edges that occasionally he has had difficulty maintaining an 
erection. He also indicates that he has accepted that these 
changes are a result of getting older.

Introduction
BPH is commonly experienced in men as they age. Lower uri-
nary tract symptoms (LUTS) associated with BPH often begin 
in the fourth decade of life and affect nearly 3 in 4 men by the 
seventh decade of life.1,2 Lower urinary tract symptoms that 
prompt men to seek medical care typically include nocturia, 
frequency, incomplete emptying, and urgency.3,4 Men typi-
cally wait almost 2 years before seeking medical care for their 
urinary symptoms. Among men who do not seek medical care 
for LUTS, the most common reason is the belief that urinary 
symptoms are an inevitable part of aging. Many men who 
do not seek treatment indicate that they would rather accept 
their urinary symptoms than discuss them with a physician.4

In addition to urinary symptoms, BPH has been associ-
ated with symptoms of sexual dysfunction independent of 
the effects of aging and other comorbidities (eg, diabetes) 
and lifestyle factors.5-8 Erectile dysfunction and ejaculatory 
dysfunction are the most common symptoms of sexual dys-
function in men with BPH.9-11 Symptoms of sexual dysfunc-
tion may also be caused by some pharmacologic agents used 
for the treatment of BPH.6,9,10

Evaluation
Although BPH and the symptoms associated with it are not 
often life-threatening, ruling out other causes such as pros-
tate cancer, diabetes mellitus, or Parkinson disease is an 
important diagnostic goal.

Screening
Because many men are slow to seek medical care and reluc-
tant to speak with a physician about their symptoms, it is 
important that family physicians routinely inquire about uri-
nary function in men over the age of 50 years. Beyond simply 
asking whether there have been changes in urinary func-
tion, posing the last question on the International Prostate 
Symptom Score (IPSS) questionnaire may be helpful: “If you 
were to spend the rest of your life with your urinary condition 
just the way it is now, how would you feel about that?”12 This 
question may be followed with, “Are you bothered enough by 
your symptoms that you would accept taking a medication?” 
Inquiries such as these, coupled with education to help the 
patient to understand that LUTS are not simply due to aging 
and that effective treatments are available, may motivate 
patients to share their concerns regarding urinary function. 
In addition, helping patients to understand that BPH is not a 
risk factor for prostate cancer, but that there are other causes 
of LUTS, which are best detected early, may be helpful.

Assessment
A history and focused urologic examination are crucial for 
the diagnosis of BPH. The medical history should identify a 
patient’s LUTS and their severity. To do this, a questionnaire 
such as the IPSS or the American Urological Association BPH 
Symptom Score Index Questionnaire can be administered 
[www.adultpediatricuro.com/apuauass.pdf]. As noted ear-
lier, the eighth question on the IPSS questionnaire is useful 
for assessing the degree to which a patient is bothered by 
LUTS, with a higher score suggesting a greater willingness 
of the patient to be treated.13 Lower urinary tract symptoms 
are generally categorized into storage or bladder-emptying 
symptoms, with the latter subclassified as voiding or post-
micturition symptoms.14 Storage problems are generally 
of greater concern to patients. Possible sexual dysfunction 
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should also be assessed. A thorough medication history must 
be taken to identify AEs possibly related to the use of diuret-
ics, anticholinergics, opioids, or decongestants.

The digital rectal examination (DRE) and prostate spe-
cific antigen (PSA) test are helpful to rule out a diagnosis of 
prostate cancer.15,16 The DRE is used for assessing the size, 
shape, symmetry, nodularity, and consistency of the pros-
tate. The suprapubic area and genitals should be examined 
as well.17 The PSA test is also useful in the diagnosis and 
treatment of BPH because the PSA level rises as the prostate 
increases in size.13,14 A PSA level of 1.5 ng/mL roughly corre-
lates with a prostate size of 30 mL.18 A urinalysis is needed 
to screen for urinary tract infections, bladder cancer, and 
kidney stones. Other laboratory analyses such as a fasting 
plasma glucose test may be needed based on the patient’s 
history and other findings.17

Case Study (continued)
RI returns 3 weeks later for further evaluation. History confirms 
nocturia 3 or 4 times per night, as well as occasional erectile dys-
function and sometimes an inability to ejaculate. His IPSS question-
naire reveals a score of 9 (moderate symptoms), with occasional 
urinary frequency and straining. His LUTS are more bothersome 
than his occasional erectile dysfunction. It is decided that he will 
discontinue treatment with the thiazide diuretic because it may 
be contributing to his LUTS. An alternative antihypertensive agent 
will be initiated based on the results of the evaluation. The DRE 
reveals a boggy, slightly enlarged but normally shaped prostate 
with no nodules. The remainder of the urologic examination is 
normal. His PSA level is 0.8 ng/mL, and the urinalysis is normal. 
Further evaluation rules out prostate cancer and other causes of 
his symptoms.

A diagnosis of BPH is confirmed, with evidence of storage 
(ie, nocturia) and voiding (ie, urinary intermittency and straining) 
problems, as well as erectile dysfunction and occasional ejacula-
tory dysfunction.

Treatment
Goals
Because BPH is not often life-threatening, the focus of treat-
ment has typically been to alleviate bothersome LUTS and 
other symptoms. With advances in treatment, additional 
goals include the alteration of disease progression and the 
prevention of associated complications such as recurrent 
urinary tract infections, hematuria, or acute urinary reten-
tion, particularly in men with an enlarged prostate (ie, vol-
ume >30 mL or PSA >1.5 ng/mL), since disease progression is 
more likely in these patients.17,19 A recent Medline-based sys-

tematic review reported that men prefer therapies that affect 
long-term progression over therapies that provide short-term 
symptom improvement.20 These results were consistent with 
those from a 2006 survey of 400 men with an enlarged pros-
tate, which also reported that men are generally willing to 
wait up to 3 months for symptom relief if treatment would 
resolve the underlying condition.21 It is, therefore, important 
to discuss with the patient the natural history of BPH and its 
complications, and the benefits and risks of currently avail-
able noninvasive and invasive treatment options.

Options
Treatment options for BPH are watchful waiting, lifestyle and 
behavioral management, pharmacologic therapy, and sur-
gical intervention. Many men use phytobotannical therapy 
such as saw palmetto, African plum tree, pumpkin seed, rye 
pollen, stinging nettle, South African star grass, and quer-
cetin to relieve LUTS, although investigations regarding 
their use are often of poor quality. Saw palmetto is the best 
studied, yet a Cochrane review found few high-quality stud-
ies. The authors of the review concluded that saw palmetto 
was not more effective than placebo for treatment of LUTS.22 
Similar results were observed in a randomized, double-
blind, placebo-controlled trial more recently published by 
the Complementary and Alternative Medicine for Urological 
Symptoms (CAMUS) Study Group.23

Watchful waiting is appropriate when only LUTS are 
present, with or without some degree of nonsuspicious pros-
tate enlargement, and the symptoms are not particularly 
bothersome to the patient or if the patient does not want treat-
ment.19 Lifestyle management and behavioral modification 
should generally be used in combination with other treat-
ment options in an effort to alleviate symptoms, especially 
in men in whom storage symptoms predominate. Lifestyle 
management may include reducing fluid intake (particularly 
if polyuria is present), increasing physical activity, achieving 
a normal weight, timed voiding (bladder retraining), pelvic 
floor exercises, treatment for constipation, and avoidance of 
irritative foods and beverages.17,19 Epidemiologic evidence 
over 7 years of surveillance suggests that a diet low in fat 
and red meat and high in protein and vegetables, as well as 
regular alcohol consumption (>1 drink/month), may reduce 
the risk of symptomatic BPH.24 Evidence was weak concern-
ing the benefits of lycopene, zinc, and supplemental vita- 
min D. No dietary supplement, combination phytotherapeu-
tic agent, or other nonconventional therapy is recommended 
by the American Urological Association (AUA) for the man-
agement of LUTS secondary to BPH.19 

Surgical intervention is considered appropriate in 
patients with moderate to severe LUTS in whom other medi-
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cal therapies have not achieved treatment goals and in those 
in whom benign prostatic obstruction has led to complica-
tions such as renal insufficiency, urinary retention, recurrent 
urinary tract infections, bladder calculi, or hydronephro-
sis. Patients in whom surgical intervention is contemplated 
should be referred to a urologist.17,19

Pharmacologic Options
Three classes of pharmacologic agents have been approved 
by the US Food and Drug Administration (FDA) for the treat-
ment of symptomatic BPH: AABs, 5-ARIs, and PDE-5Is. The 
AABs include alfuzosin, doxazosin, silodosin, tamsulosin, 
and terazosin, and target the dynamic (smooth muscle tone) 
component of BPH-induced bladder outlet obstruction. The 
5-ARIs finasteride and dutasteride target the static (prostate 
mass) component of BPH-induced bladder outlet obstruc-
tion. The PDE-5Is (ie, sildenafil, tadalafil, and vardenafil) 
increase the amount of cyclic guanosine monophosphate in 
the smooth muscle of the corpus cavernosum, prostate, and 
bladder.

Alpha1-Adrenergic Blockers. The four older AABs (ie, alfu-
zosin, doxazosin, tamsulosin, and terazosin) have been 
extensively investigated in clinical trials and widely used 
in the management of BPH. A 2010 review by the AUA con-
cluded that the minor efficacy differences reported among 
the 4 older AABs were not clinically significant.19 Although 
ejaculatory dysfunction may occur with the use of the AABs, 
these agents are generally well-tolerated, with dizziness the 
most common AE, occurring in 2% to 14% of men. Ejacula-
tory dysfunction may be a part of the disease process itself, 
as noted earlier.

The newest AAB, silodosin, at a dosage of 8 mg/d 
was reported to have efficacy similar to tamsulosin 0.2 to 
0.4 mg/d in reducing storage and voiding LUTS in three 
12-week trials.25-27 Silodosin has also been associated with 
a significant improvement in patients’ quality of life. The 
most frequent AE related to silodosin use was abnormal 
ejaculation, occurring in 10% to 22% and causing discon-
tinuation in 1% to 3%.25-27 One 12-week study reported that 
systolic blood pressure (BP) decreased 0.1 and 4.2 mm Hg 
in the silodosin and tamsulosin groups, respectively.25 The 
negligible reduction in BP observed with silodosin is likely 
due to the selectivity of silodosin for the alpha

1A
-adrenergic 

receptor rather than the alpha
1B

-adrenergic receptor, the 
blockade of which reduces BP.

5-Alpha-Reductase Inhibitors. The efficacy of 5-ARIs in 
preventing progression of LUTS secondary to BPH and their 
tolerability are well-established. Dutasteride was associated 

with a greater reduction in dihydrotestosterone in prostate 
tissues compared with finasteride (94% vs 80%, respec-
tively) and has a longer elimination half-life.19 Finasteride 
was reported to be less effective than an AAB in improving 
LUTS. Dutasteride may have been more effective in reducing 
the relative risk for acute urinary retention and BPH-related 
surgery compared with tamsulosin over 4 years, but more 
research is needed.28 The 5-ARIs should not be used in men 
with LUTS secondary to BPH without prostatic enlargement, 
but may be used to prevent the progression of LUTS second-
ary to BPH and to reduce the risk for urinary retention and 
future prostate-related surgery.19 Prostate size ≥30 mL or PSA 
level ≥1.5 ng/dL is usually used as the threshold for consid-
ering 5-ARI therapy.19 As expected, because of the effects on 
dihydrotestosterone, AEs are primarily sexually related and 
include decreased libido, ejaculation disorders, and erectile 
dysfunction.19

Phosphodiesterase-5 Inhibitors. Approved by the FDA for 
erectile dysfunction, several observations led to the inves-
tigation of PDE-5Is for LUTS related to BPH.8,29 One was 
that the prevalences of BPH, LUTS, and erectile dysfunc-
tion increase as a man ages. Second was that LUTS have 
been identified as a risk factor for sexual dysfunction in 
aging men. Third was that limited evidence had suggested 
that PDE-5Is might be effective in treating LUTS and erec-
tile dysfunction. Further investigation suggested beneficial 
effects on LUTS with each of the 3 PDE-5Is (ie, sildenafil, 
tadalafil, and vardenafil).30-32 Subsequent extensive investi-
gation with tadalafil demonstrated its efficacy in reducing 
the storage and voiding symptoms of BPH and led to the 
approval by the FDA of tadalafil for symptoms of BPH alone 
or with erectile dysfunction.33-37

The clinical studies investigating the efficacy and tolera-
bility of tadalafil for LUTS associated with BPH have included 
a 12-week study with a 1-year extension.38 Patients with BPH-
associated LUTS (N = 1058) were randomized to tadalafil 2.5, 
5, 10, or 20 mg/d or placebo once daily for 12 weeks. The total 
IPSS score was significantly improved at 12 weeks compared 
with baseline in each of the tadalafil groups relative to pla-
cebo (2.5 mg/d: –3.9, P = .015; 5 mg/d: –4.9, P < .001; 10 mg/d: 
–5.2, P < .001; 20 mg/d: –5.2, P < .001; placebo: –2.3). The use 
of tadalafil 5, 10, or 20 mg once daily was associated with sig-
nificant improvements in the IPSS irritative (eg, frequency, 
nocturia, and urgency) and obstructive (eg, incomplete emp-
tying, intermittency, slow stream, and straining) subscores, 
as well as scores on the IPSS quality-of-life measure, the BPH 
Impact Index (except 10 mg), and the LUTS Global Assess-
ment Question. In sexually active men with erectile dysfunc-
tion, all doses of tadalafil were associated with significant 
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improvements in scores on the International Index of Erectile 
Function–Erectile Function domain compared with placebo. 
Peak flow rate was not improved at any dose of tadalafil com-
pared with placebo.

In total, 427 men who completed the 12-week study 
elected to receive tadalafil 5 mg once daily for an addi-
tional year.37 Patients who were switched from placebo or 
who had the dose increased from 2.5 mg/d had a signifi-
cant reduction in total IPSS score from week 12 to week 16, 
and this change was maintained until the end of follow-up 
at week 64. Patients who had received tadalafil 5, 10, or  
20 mg/d maintained the changes observed at the end of the 
12-week study. Similarly, sexually active men with erectile 
dysfunction and who had a female partner maintained the 
improvements observed at the end of 12 weeks. The mean 
postvoid residual volume was decreased from 61 to 42 mL. 
At least 1 treatment-emergent AE (TEAE) was reported in 
58% of patients, with 89% of events being either mild or 
moderate in severity. Treatment was discontinued in 5% 
due to a TEAE. The most common TEAEs were dyspep-
sia (4%), gastroesophageal reflux disease (4%), back pain 
(4%), headache (3%), sinusitis (3%), hypertension (3%), 
and cough (2%). In this study, the improvement in LUTS, 
sexual function, and quality of life observed after 12 weeks 
of tadalafil were maintained over the additional year with 
tadalafil 5 mg once daily.

Case Study (continued)
Treatment options for RI are watchful waiting, an AAB with or with-
out a PDE-5I, a 5-ARI, or tadalafil. RI indicates that he would rather 
not have his symptoms for the rest of his life, so watchful waiting 
is not appropriate. Because his prostate is only slightly enlarged, 
a 5-ARI is also not appropriate. An AAB or tadalafil should provide 
good relief to his LUTS within a few weeks. Tadalafil would also treat 
his erectile dysfunction. Alternatively, tadalafil or another PDE-5I 
could be combined with an AAB, which has been reported to pro-
vide added benefit in symptom improvement over an AAB alone.39

Plan
Following discussion of the benefits and risks of the different treat-
ment options, RI elects to begin treatment with an AAB alone. For 
this reason, treatment with another antihypertensive to replace 
the diuretic will not be started. To promote self-management, 
educational materials and an action plan are reviewed with RI. 
Lifestyle management changes are discussed, including reducing 
his daily water intake by 25% to 2 quarts with no consumption of 
fluids within 3 to 4 hours of bedtime. He is assured that adjust-
ments to his treatment plan will be made based on his symptoms 
and concerns.

3-Month Follow-Up
RI reports that his symptoms have improved, with a modest 
improvement of nocturia; he gets up once during the night 
1 or 2 times every 2 weeks or so. He strains less frequently, but 
intermittency is unchanged. His IPSS is 7 (improved by 2 points 
vs before treatment). The findings on his physical examina-
tion are unchanged except that his BP has decreased slightly, to  
124/72 mm Hg. He has noted 1 or 2 episodes of dizziness. Feeling 
better than 3 months ago, RI asks whether further improvement of 
his LUTS is possible. He wonders whether his erectile dysfunction 
can be treated.

The benefits and risks of each of the 3 PDE-5Is are reviewed 
with RI. He elects to begin treatment with tadalafil 5 mg once daily 
because it is the only agent that is approved for the treatment of 
LUTS associated with BPH. Lifestyle management and his action 
plan are reviewed.  n
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The Treatment of Gout
Gary Ruoff, MD

Case Study
DB is a 50-year-old obese male visiting the clinic for symptoms 
suggestive of allergic rhinitis. The nurse has informed the fam-
ily physician that DB was limping from the waiting room to the 
examination room. DB reports that he has been experiencing pain 
in his left big toe and ankle over the past few days. The last time 
this happened, the pain resolved within 7 to 10 days.

DB reports that he has experienced 4 or 5 similar episodes 
over the past 3 years. The first attacks affected his left big toe, but 
he now also experiences some pain in his left ankle. The pain is 
moderate, peaks in 1 to 2 days, and resolves within 7 to 10 days. 
Acetaminophen provided little pain relief so DB now takes ibu-
profen 400 mg 3 times daily, as it “helps take the edge off.” Other 
medications include aspirin 81 mg per day and an oral antihista-
mine as needed for hay fever. DB reports that he eats seafood 2 to 
3 times per week and red meat 1 to 2 times per week; he drinks  
2 six-packs of beer per week.

Physical examination: weight, 186 lb (body mass index 
[BMI], 27 kg/m2); blood pressure, 126/76 mm Hg; and tempera-
ture, 98.8°F. His left big toe and ankle are red, slightly swollen, and 
warm with a small subcutaneous nodule noted on the first meta-
tarsophalangeal joint. There is no sign of skin or joint infection.

The impression from his history and physical exam is that DB 
is suffering from an acute attack of gout, but the family physician 
also considers other diagnoses.

Background
Gout is a heterogeneous disorder that peaks in incidence in 
the fifth decade. Gout is caused by hyperuricemia, generally 
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as a result of reduced excretion of uric acid by the kidneys; 
hyperuricemia may also result from overproduction of uric 
acid. Data from the National Health and Nutrition Examina-
tion Survey (NHANES) 2007-2008 indicate that the preva-
lence of gout continues to rise in the United States, likely 
related to the increasing frequency of adiposity and hyper-
tension. Overall, about 75% of the 8.3 million people with 
gout are men.1

Risk Factors
Clinically defined hyperuricemia—a serum urate (sUA) 
level greater than 6.8 mg/dL, the concentration at which 
urate exceeds its solubility in most biological fluids—is the 
major risk factor for gout. However, not all persons with 
hyperuricemia have gout. Data from NHANES 2007-2008, 
in which the definition of hyperuricemia was an sUA level 
greater than 7.0 mg/dL for men and greater than 5.7 mg/dL 
for women, showed the mean sUA level to be 6.1 mg/dL in 
men and 4.9 mg/dL in women, corresponding to hyperuri-
cemia prevalences of 21.2% and 21.6%, respectively.1 

There are several other risk factors for gout, includ-
ing hypertension, diabetes, hyperlipidemia, chronic kidney 
disease, cardiovascular disease (CVD), and metabolic syn-
drome.2 For a man with hypertension, the relative risk (RR) 
of gout is 2.3 compared with a normotensive man.3 Further-
more, it is well established that the use of diuretics increases 
the risk of gout (RR, 1.8).3 Several other medications increase 
sUA level as well: aspirin (including low-dose), cyclosporine, 
pyrazinamide, ethambutol, and niacin.2 

Lifestyle and diet also pose a risk for gout.The risk of 
gout increases with BMI such that, compared with a man 
with a BMI of 21 to 22.9 kg/m2, the RR of gout is doubled for 
a man with a BMI of 25 to 29.9 kg/m2; for a man with a BMI 
of 35 kg/m2 or more, the RR is tripled.3 Sugar-sweetened soft 
drinks (but not diet soft drinks) and fructose-rich fruits and 
fruit juices also increase the risk of gout, as do a high alcohol 
intake, particularly beer, and a diet rich in meat (especially 
organ meat, turkey, or wild game) or seafood.4 A moderate 
intake of purine-rich vegetables (eg, peas, beans, lentils, 
spinach, mushrooms, oatmeal, and cauliflower) or pro-
tein is not associated with an increased risk of gout, while 
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Goals of Treatment
The cornerstone of gout management is daily, long-term 
treatment with urate-lowering therapy (ULT) combined with 
as-needed treatment for an acute attack. In addition, since 
initiation of ULT mobilizes MSU crystals, which often leads 
to a short-term increase in acute attacks, prophylaxis with an 
appropriate anti-inflammatory therapy is recommended at 
the time ULT is initiated.14

The therapeutic goals of gout treatment are 2-pronged: 
treatment of an acute gout attack and management of 
chronic gout. For an acute attack, the goals are to exclude a 
diagnosis of septic arthritis; reduce inflammation and ter-
minate the attack; and seek, assess, and control associated 
diseases, such as diabetes mellitus, hypertension, hyperlip-
idemia, and CVD. If this latter goal is not possible during 
the acute attack, plans should be made to assess associated 
diseases once the acute attack has resolved.14 Lowering the 
sUA level is not a goal of therapy for an acute attack, but it is 
the primary goal of ULT for chronic gout. Lowering the sUA 
level to less than 6.0 mg/dL, which is well below the satura-
tion point of urate in most biological fluids, is intended to 
prevent further acute attacks, tophus formation, and tissue 
damage.14

Treatment of an Acute Attack
The mainstay of treatment for an acute attack is anti- 
inflammatory therapy to reduce pain and inflammation.14 
Therapy should be initiated at the onset of the attack and con-
tinued until the attack is terminated, which is typically 1 to  
2 weeks. Anti-inflammatory therapy traditionally has in-
cluded colchicine, a nonsteroidal anti-inflammatory drug 
(NSAID), or a corticosteroid.14

Nonsteroidal Anti-inflammatory Drugs
The NSAIDs are all thought to provide similar efficacy when 
used in maximum doses.15,16 Since gastrointestinal toxic-
ity is a concern with NSAIDs, coadministration of a proton 
pump inhibitor, H

2
 antagonist, or misoprostol is advised for 

patients with an increased risk of peptic ulcers, bleeds, or 
perforations.17 The risk of MI, stroke, cardiovascular death, 
and atrial fibrillation/flutter with NSAID therapy should 
be considered, especially because gout often coexists 
with cardiovascular disorders.15,18,19 Furthermore, NSAIDs 
are contraindicated in patients with heart failure or renal  
insufficiency.20,21

Corticosteroids. A systematic review of clinical trials involv-
ing systemic corticosteroids that found a few prospective 
trials of low to moderate quality concluded that there was 
inconclusive evidence for the efficacy and effectiveness of 

a high consumption of dairy products is associated with a 
decreased risk.5,6

Untreated or poorly treated gout usually leads to fur-
ther acute attacks and progressive joint and tissue damage. 
In addition, gout and hyperuricemia serve as risk factors 
for other diseases. Adults with gout are 3 times as likely to 
develop metabolic syndrome as adults without gout.7 An 
elevated sUA level is also an independent risk factor for 
the development of hypertension (RR, 1.1), as well as myo-
cardial infarction (MI; RR, 1.9), and stroke (RR, 1.6).8,9 An 
increasing sUA level also increases the risk of renal fail-
ure.10,11 In a study of 49,413 men followed for a mean of 
5.4 years, the age-adjusted RR of renal failure was 1.5 in men 
with an sUA level of 6.5 to 8.4 mg/dL and 8.5 in men with an 
sUA level of 8.5 to 13.0 mg/dL compared with men with  
an sUA level of 5.0 to 6.4 mg/dL.11

Clinical Presentation
The deposition of monosodium urate (MSU) crystals in joints 
and tissues is very common and typically causes no signs or 
symptoms in the majority of persons. Even in men with an 
sUA level of 9 mg/dL or greater, the cumulative incidence of 
gouty arthritis has been found to be 22% over 5 years.12 How-
ever, as crystal deposition progresses, acute, painful attacks 
occur more frequently, with the development of chronic 
tophaceous gout after several years.13 

Case Study (continued)
Laboratory results for DB:

•  Serum uric acid, 7.9 mg/dL
•  White blood cell count, 15,800/mm3

•  �Serum creatinine, 1.2 mg/dL (estimated creatinine clear-
ance, 90 mL/min)

•  Erythrocyte sedimentation rate, 23 mm/h
•  �Low-density lipoprotein cholesterol (nonfasting), 127 mg/dL

Laboratory confirmation of hyperuricemia together with 
the pain, swelling, and tenderness of DB’s toe and ankle, other 
findings from his medical history and physical exam (eg, the 
use of aspirin daily), and exclusion of alternative diagnoses, 
such as septic arthritis, enable the family physician to arrive 
at a presumptive diagnosis of gouty arthritis. Aspiration of 
MSU crystals from DB’s toe or ankle is the gold standard and 
would allow for a definitive diagnosis. Although the sUA level 
was found to be high, it should be noted that a normal sUA 
level is often found during an acute attack; should this occur, 
the sUA level should be checked again 1 to 2 weeks after the 
acute attack has resolved.

[TREATMENT OF GOUT]
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cine groups, respectively, and in 27.1% of participants in the 
placebo group. Gastrointestinal AEs (eg, diarrhea, nausea, 
and vomiting) were less common in the low-dose colchicine 
group (Figure). All AEs in the low-dose group were mild to 
moderate in intensity, while 10 of 52 patients (19.2%) in the 
high-dose group had an AE of severe intensity. Concomi-
tant use of numerous drugs can increase the concentration 
of colchicine. Examples include atorvastatin, fluvastatin, 
pravastatin, simvastatin, fibrates, gemfibrozil, digoxin, cla-
rithromycin, erythromycin, fluconazole, itraconazole, keto-
conazole, protease inhibitors, diltiazem, verapamil, and 
cyclosporine, as well as grapefruit juice.26 

Case Study (continued)
Treatment plan:

•  �For an acute gout attack: Begin low-dose colchicine therapy 
at the onset of an attack (1.2 mg followed by 0.6 mg 1 hour 
later) 

•  �For an acute attack/chronic gout: Implement the care plan 
(Table)27

•  �Referral to a dietitian for guidance on foods and beverages 
to avoid (eg, seafood, red meat, and beer)

Urate-Lowering Therapy
Urate lowering therapy is indicated for most, but not all, 
patients with gout. ULT is generally not recommended for 
those who have suffered a single attack of gout and have no 
complications, since 40% of these patients will not experi-
ence another attack within a year. However, should a second 
attack occur within a year of the first attack, ULT is recom-
mended. Some patients who have experienced a single attack 
may elect to initiate ULT after being educated about the risks 
of the disease and the risks and benefits of ULT.14 Patients 
who have had an attack of gout and also have a comorbidity 
(eg, visible gouty tophi, renal insufficiency, uric acid stones, 
or use of a diuretic for hypertension) should begin ULT, since 
the risk of further attacks is higher in these patients, and kid-
ney or joint damage is more likely.17

Initiation of ULT should not occur until 1 to 2 weeks after 
an acute attack has resolved, since beginning ULT during an 
acute attack is thought to prolong the attack.17 Because gout 
is a chronic, largely self-managed disease, patient education 
is a cornerstone of successful long-term treatment. Imple-
mentation of a care plan for both an acute flare and chronic 
gout is recommended (Table).27

Anti-inflammatory prophylaxis should begin at the same 
time that ULT is initiated, since an acute attack is likely due to 
a transient rise in the sUA level resulting from mobilization of 

corticosteroids in the treatment of acute gout.22 No serious 
adverse events (AEs) were reported. A more recent prospec-
tive trial found comparable pain reduction and incidence 
of AEs with naproxen 500 mg twice daily and prednisolone 
35 mg once daily for 5 days in patients with monoarticu-
lar gout.23 Furthermore, clinical experience indicates that 
intra-articular aspiration and injection of a long-acting cor-
ticosteroid is an effective and safe treatment for an acute 
attack.14,15 Corticosteroids may be useful in patients who 
have an inadequate response to, are intolerant of, or have a 
contraindication to NSAIDs and colchicine.14,15

Colchicine. Much of the recent clinical investigation regard-
ing pharmacologic treatment of an acute gout attack has 
involved colchicine. To overcome the limitations of the stan-
dard dose-to-toxicity regimen of colchicine, a low-dose regi-
men of colchicine (1.2 mg followed by 0.6 mg 1 hour later) 
was investigated and subsequently approved by the US Food 
and Drug Administration (FDA).24 

Approval was based on a randomized, double-
blind comparison with high-dose colchicine (1.2 mg 
followed by 0.6 mg every hour for 6 hours) and pla-
cebo in 184 patients with an acute gout attack.25 The pri-
mary endpoint, a 50% or greater reduction in pain at  
24 hours without the use of rescue medication, was reached 
in 28 of 74 patients (38%) in the low-dose group, 17 of  
52 patients (33%) in the high-dose group, and 9 of 58 patients 
(16%) in the placebo group (P = .005 and P = .034, respec-
tively, versus placebo). An AE occurred in 36.5% and 76.9% 
of study participants in the low-dose and high-dose colchi-

 FIGURE  Frequency of selected adverse events 
occurring over 24 hours with low-dose vs  
high-dose colchicine25
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MSU crystals. Colchicine, which is the only drug approved by 
the FDA for prophylaxis of an acute gout attack, can be used 
daily in a low-dose regimen (0.6 mg once or twice daily) for 
up to 6 months.17,26 Alternatively, an NSAID can be used.17 

One recent investigation pooled the results of 3 phase 
III clinical trials of ULT in 4101 patients with gout.28 Patients 
received prophylaxis for 8 weeks or 6 months with low-
dose colchicine 0.6 mg once daily or the combination of 
naproxen 250 mg twice daily with lansoprazole 15 mg once 
daily. The incidence of acute gout attacks increased sharply 
(up to 40%) at the end of 8 weeks of prophylaxis with either 
colchicine or naproxen and then declined steadily, whereas 
the rates of acute attacks were consistently low (3% to 5%) at 
the end of 6 months of prophylaxis with either colchicine or 
naproxen/lansoprazole. With the 8-week prophylaxis regi-
men, diarrhea was more common in the colchicine group  
(n = 993) than in the naproxen group (n = 829) (8.4% vs 2.7%, 
respectively; P < .001). With the 6-month prophylaxis regi-
men, liver function abnormalities (7.7% vs 4.3%; P = .023) and 
headache (2.8% vs 0.9%; P = .037) were more common with 
colchicine (n = 1807) than naproxen, while gastrointestinal/
abdominal pains (3.2% vs 1.2%; P = .012) and dental/oral soft 
tissue infections (2.3% vs 0.6%; P = .006) were more common 
with naproxen (n = 346) than colchicine.

Uricostatic Agents
Uricostatic therapy with a xanthine oxidase inhibitor (ie, 
allopurinol or febuxostat) is the most commonly used ULT. 

Allopurinol is effective in lowering the sUA level and has 
been shown to lower the rates of all-cause mortality and car-
diovascular events, and, in patients with chronic kidney dis-
ease, slow the progression of renal disease.29,30 One key point 
that must be kept in mind is that the efficacy of allopurinol 
to lower the sUA level is dose-dependent, although limited 
safety data are available for doses >300 mg per day.14,31,32 One 
recent prospective clinical trial showed that 26% of patients 
achieved an sUA level of 5 mg/dL or less following 2 months 
of treatment with allopurinol 300 mg per day compared with 
78% of those who subsequently doubled the dose to 300 mg 
twice daily.31 Two patients discontinued treatment with allo-
purinol because of an AE. Finally, the dose of allopurinol 
must be adjusted based on renal function to minimize the 
risk of AEs, particularly skin rashes.33

Febuxostat is also effective in lowering the sUA level. 
In patients with an sUA level of 8.0 mg/dL or higher and 
a creatinine clearance of 50 mL/min or higher at base-
line, an sUA level of less than 6.0 mg/dL was achieved in 
53% of patients treated with febuxostat 80 mg (n = 256) 
versus 21% of patients treated with allopurinol 300 mg 
once daily (n = 253) after 1 year (P < .001).34 The most fre-
quent treatment-related AE was liver function abnor-
mality, which occurred in 4% of patients in each group. 
Results of a 6-month trial showed that achievement of 
an sUA level of less than 6.0 mg/dL was achieved in 45% 
and 67% of patients treated with febuxostat 40 mg or  
80 mg daily, respectively, and 42% of those treated with 

 TABLE   Care plan for a patient with gout 27

Acute flare Chronic gout

Goals •  �To recognize and manage acute flare

•  To treat pain as quickly as possible

•  To prevent future flares

•  �To slow and reverse joint and soft tissue damage

Educational 
points

•  �Promote patient self-management for very early  
recognition and treatment of acute  
flare symptoms

•  �Provide an action plan and a means to record flare 
number, duration, and intensity as well as medication 
for treating acute flares at home 

•  �Provide guidance on when to call the clinic during a 
flare and what to do if acute treatment is not effective

•  �Provide guidance on the most likely adverse drug  
reactions 

•  �Discuss the silent phases of the disease (between flares)
and the importance of monitoring sUA levels and continued 
adherence with ULT 

•  �Inform patients that initiation of ULT may increase the early 
risk for acute flare, and provide flare prophylaxis for at least 
6 months

•  �Remind patients that acute flares during treatment should 
be treated with anti-inflammatory medications but to  
continue ULT for long-term flare prevention

•  �Provide guidance on lifestyle modifications to  
reduce sUA levels

•  �Provide guidance on the most likely adverse  
drug reactions

sUA, serum uric acid; ULT, urate-lowering therapy.

Source: Reproduced with permission. Becker MA, et al. J Fam Pract. 2010;59(6):S1-S8. Quadrant HealthCom Inc. Copyright 2010.
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allopurinol 300 mg (200 mg in moderate renal impairment) 
daily.35 Febuxostat also has been shown to slow the progres-
sion of, or even stabilize, renal function.36

Case Study (continued)
Treatment plan (continued):

•  For an acute gout attack: Continue colchicine as needed
•  �ULT: Initiate allopurinol 100 mg once daily; increase to 

200 mg once daily in 1 week, and 300 mg once daily in 
another week

-�Alternatively, initiate febuxostat 40 mg once daily; 
increase to 80 mg once daily if an sUA level of less than  
6.0 mg/dL is not achieved within 2 weeks

•  �For prophylaxis of an acute attack when initiating ULT: Ini-
tiate colchicine 0.6 mg once daily; may increase to 0.6 mg 
twice daily if needed

-�Alternatively, initiate naproxen 250 mg twice daily with a 
proton pump inhibitor

•  �Measure sUA in 1 month; if the sUA level is greater than  
6.0 mg/dL, increase allopurinol to 200 mg twice daily

-�Measure sUA in 1 month; if the sUA level is still greater 
than 6.0 mg/dL, increase allopurinol to 300 mg twice daily

•  Implement the care plan (Table)27 
-�Inquire about and address issues to promote adherence 
and self-management

-�Discuss the most common AEs with allopurinol and 
colchicine and the actions the patient should take if an  
AE occurs

•  �Once the sUA level is 6.0 mg/dL or less, monitor sUA annually 
(including serum creatinine)14  n
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Managing Type 2 Diabetes in Men
Richard Aguilar, MD

T he prevalence of type 2 diabetes mellitus (T2DM) 
is similar in men and women (11.8% vs 10.8%, 
respectively), however there are gender differences 
that should be considered when developing a treat-

ment plan (eg, cardiovascular risk, psychosocial factors, cop-
ing strategies, and the perception of benefit from self-care) 
when managing those diagnosed with this disease and those 
at risk for developing it.1 This article describes these differ-
ences in the context of two patients—one at risk for T2DM 
being seen by his health care provider for a routine physical 
examination, and one who has been treated for several years 
for T2DM and is being seen for a follow-up office visit. For 
each patient, the implications for treatment are discussed.

Men at Risk for Type 2 Diabetes Mellitus 

Case Study 1  
JW is a 48-year-old white male being seen for a routine physical 
examination; he last saw a physician 6 years ago, also for a routine 
physical. He has no complaints and is taking no medications. Hav-
ing divorced 7 years ago, he lives alone in an apartment and eats 
many of his meals at fast food restaurants. JW drinks 2 to 3 beers 
a night several times a week and more when he socializes with his 
friends 2 to 3 evenings per week. He smokes socially. His father 
has a 12-year history of T2DM. His mother has a 4-year history of 
essential hypertension and a 9-year history of chronic obstructive 
pulmonary disease. 

Physical examination shows that JW is 5’11” tall, weighs 207 
pounds (body mass index (BMI), 29 kg/m2), and has a 41” waist cir-
cumference; his blood pressure (BP) is 138/86 mm Hg and respira-
tory rate is 17 breaths/min. The remainder of his physical examina-
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tion, including eye and neurologic exams, is normal. Laboratory 
results, including a screening glycated homoglobin (A1C), are 
pending.

Key Risk Factors for Type 2 Diabetes Mellitus  
in Men
This case is not an uncommon presentation of a middle-
aged male who has several risk factors for diabetes (see Case 
Study 1 continued). JW also has key risk factors for T2DM in 
men. The Monitoring of Trends and Determinants in Car-
diovascular Disease (MONICA) Augsburg surveys identified  
128 men and 85 women with T2DM.2 Increasing age and 
BMI, positive parental history of T2DM, and a low high- 
density lipoprotein cholesterol (HDL-C) level were inde-
pendent risk factors predicting the development of T2DM 
in both men and women. However, several other factors 
posed a higher risk in men relative to women, including sys-
tolic BP (hazard ratio [HR], 1.16 per 10-mm Hg increase), 
regular smoking (HR, 1.75), and alcohol intake ≥ 40 g/d 
(HR, 1.95). (Note: 1 fluid ounce 80 proof alcohol ≈ 11 g etha-
nol; 12 fluid ounces beer [~5% alcohol] ≈ 14 g ethanol). After 
adjusting for these factors, a separate analysis (4424 men, 
4380 women) showed that men who lived alone were more 
likely to develop T2DM than either men or women who did 
not live alone (HR, 1.69 in men vs 0.85 in women; P = .006).3 
While the number of people with T2DM in MONICA was 
small, the results suggest that measuring BP, particularly 
systolic BP, and taking a smoking and alcohol history may 
be especially important in men.

With respect to alcohol intake, epidemiologic and ran-
domized clinical trials have generally demonstrated an 
inverse relationship between moderate alcohol consumption 
(20 to 30 g/d) and the long-term risk of T2DM.2,4-7 Differences 
among studies in how patients were grouped preclude deter-
mination of the daily alcohol consumption that confers the 
greatest risk benefit, although one recent study conducted 
over 4 years indicates that the greatest benefit in diabetes risk 
reduction may occur when men who previously consumed 
<15 g of alcohol per day or no alcohol subsequently increase 
consumption by 7.5 g of alcohol per day.8 
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•  �Nutrition referral for lifestyle and dietary management  
intervention

Working with men to avoid the development of T2DM is 
an important objective for family physicians. It is essential to 
identify men who are at increased risk, including those with 
prediabetes, provide education about the disease and its risk 
factors, and implement appropriate risk reduction strategies. 
Risk reduction strategies should focus on modifiable factors, 
such as body weight, physical activity, BP, blood lipids, blood 
glucose, and smoking. With JW, his motivation to “get back 
into shape” will help move the conversation toward achiev-
able goals that can be set and modified over time. Other strat-
egies that may be helpful in reducing the risk of developing 
T2DM in men include a moderate daily alcohol intake and 
a diet high in fish and seafood, low-fat dairy products, whole 
grains, and magnesium (Table 1).

Once diagnosed with T2DM, there are risk management 
strategies that can be particularly helpful in men. These include 

Other nutrition and lifestyle patterns also seem to be 
particularly beneficial in reducing the risk of T2DM in men. 
Survey data involving 22,921 Japanese men and 29,759 Jap-
anese women followed over 5 years showed that fish and 
seafood intake was significantly associated with a decreased 
risk of T2DM in men but not in women.9 The odds ratio of 
developing T2DM for the highest quartile versus the low-
est quartile of fish and seafood intake was 0.73 (P = .04 for 
trend). Additional analysis did not identify any significant 
association with the fat content of fish.

Results of the Health Professionals Follow-up Study 
provide evidence of benefit in lowering the risk of T2DM in 
men who consume high amounts of low-fat dairy products, 
whole grains, and magnesium (Table 1). With respect to 
dairy food consumption, after 12 years of follow-up involv-
ing 1243 incident cases of T2DM, the relative risk (RR) of 
developing T2DM in men in the top quintile of dairy intake 
was 0.77 compared with those in the lowest quintile (P = 
.003 for trend).10 Men in the highest quintile consumed 
4.1 servings of dairy food per day compared with 0.5 serv-
ings per day in the lowest quintile. Each serving-per-day 
increase in total dairy intake was associated with a 9% lower 
risk for T2DM, with a lower risk seen with consumption of 
low-fat vs high-fat dairy food. With respect to whole-grain 
intake, the RR of developing T2DM was 0.58 in men in the 
upper vs lower quintiles (3.2 vs 0.4 servings/d), although 
the effect was attenuated with BMI (P = .0006 for trend).11 
Similar observations were made with respect to magnesium 
consumption; a RR of 0.76 for T2DM was observed in men 
with a median magnesium consumption of 457 mg/d com-
pared with those who consumed 270 mg/d.12

Case Study 1 (continued)
JW has the following risk factors for T2DM:

•  Overweight with central adiposity
•  Physical inactivity
•  First-degree relative with T2DM
•  �Possible cardiovascular disease (CVD; hypertension, smoking)
•  �High daily alcohol intake (10 to 20 g alcohol/beer x 2-3 beers/d =   

20 to 60 g alcohol/d)
•  Poor nutrition
•  Lives alone

Plan:
•  �Discuss above risk factors with JW
•  �Repeat BP measurement at next visit; implement treatment 

if BP >140/90 mm Hg (130/80 mm Hg if T2DM is diagnosed)
•  Consider evaluation for alcohol/substance abuse
•  Evaluate for smoking cessation program

 TABLE 1  Suggestions for Men Who Are at Risk of 
or Have Been Diagnosed with Type 2 Diabetes 
Mellitus (T2DM)*

[type 2 diabetes in men]

For men who are at risk: 

• Key targets

        -Systolic BP

        -Smoking cessation

        -Alcohol consumption (moderate)

• Promote healthy diet

        -Fish/seafood

        -Low-fat dairy products

        -Whole grains

        -Magnesium

For men who have been diagnosed:

• Key targets

        -BP

        -Blood glucose

        -HDL-C

• Emphasize the importance of self-management

• �Provide ongoing education/information regarding the progres-
sive nature of T2DM and the need to adjust treatment over 
time, potentially adding both oral and injectable therapies

• Recommend a diabetes support group

BP, blood pressure; HDL-C, high-density lipoprotein cholesterol.

*These suggestions are in addition to developing and fostering a collaborative, 
patient-centered approach.
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Risk for Cardiovascular Disease in Type 2 Diabetes 
Mellitus
A systematic literature review shows that men with T2DM 
generally fare better than women with T2DM regarding their 
risk for CVD. Men with T2DM have a 2- to 3-fold increase in 
the risk of developing coronary heart disease (CHD) com-
pared with men without T2DM, whereas women with T2DM 
have a 4- to 6-fold increase in risk compared with women 
without T2DM.15 Compared with women with T2DM, men 
with T2DM also have a better prognosis after myocardial 
infarction (MI) and a lower risk of death overall from CVD.
Possible reasons for these differences include a lower risk 
of hypertension, a less severe form of dyslipidemia, and a 
lower prevalence of obesity in men with T2DM compared 
with women with T2DM.15 These same reasons for observed 
differences between men and women were seen in a meta-
analysis of 29 studies, where the RR of fatal MI in men with 
T2DM compared with women with T2DM was 0.68.16 Similar 
findings were seen in the Skaraborg Project, which involved 
1116 Swedish patients with hypertension and/or T2DM.17 
Compared with a healthy population, the age-adjusted HR 
for fatal MI was 1.9 for men with T2DM and 5.0 for women 
with T2DM over 8.1 years of follow-up (RR, 0.38 for men vs 
women). Analysis of the data indicated that these results 
were not explained by the more favorable survival rate in 
women without T2DM than in men without T2DM.17

Somewhat different results have been reported by the 
Italian Diabetes and Informatics Study Group in a slightly 
different T2DM population. This investigation involved men 
and women with T2DM (N = 11,644) who could have micro-
vascular but not macrovascular disease.18 After 4 years of 
follow-up, the age-adjusted incident rates for first CHD event 
(composite of acute MI, coronary artery bypass grafting, per-
cutaneous transluminal coronary angioplasty) were 28.8 per 
1000 person-years in men and 23.3 per 1000 person-years in 
women. Incident rates (per 1000 person-years) of acute MI 
(10.3 vs 4.7), major CHD events (13.1 vs 5.8), and fatal CHD 
(2.6 vs 0.6) were all significantly more frequent in men than 
in women, respectively. Multivariate analysis showed that 
hypertension and A1C were additional risk factors for CHD 
in men; for each 20% increment above the A1C upper limit 
of normal, there was a 14% risk increase for CHD. The pres-
ence of microvascular complications increased risk by 20% 
in men and 35% in women. In this analysis, glycemic control 
and hypertension were found to be the predominant risk fac-
tors in men, while high triglyceride levels, low HDL-C levels, 
and microangiopathy were predominant in women.

Additional multivariate analyses provide greater insight 
into specific factors that affect the risk of CVD and outcomes 
in men with T2DM. One investigation compared men and 

strategies that target cardiovascular health, as well as 
those that consider the psychosocial and coping behaviors  
of men.

Risk of Complications in Men With Type 2  
Diabetes Mellitus

Case Study 2
MR is a 57-year-old African American male diagnosed with hyper-
tension 5 years ago and T2DM 3 years ago (A1C, 8.2%). Treat-
ment with lifestyle modification and metformin 1000 mg twice 
daily had lowered his A1C to between 6.8% and 7.1%. However,  
9 months ago, MR hurt his knee, which prevents him from walking 
his usual 1 to 1.5 miles several days a week and doing yard work 
on the weekends.

Physical examination: BP, 126/78 mm Hg; body weight, 
183 pounds (a 13 to 17 pound increase since the knee injury); 
waist circumference, 38” (BMI, 28 kg/m2); grade 1 retinopathy 
bilaterally; neurologic exam normal.

Laboratory: A1C, 7.8%; lipids normal except triglyceride 
level, 219 mg/dL; creatinine clearance (calculated), 69 mL/min; 
urine, 45 mg albumin/g creatinine.

MR’s self-measured fasting plasma glucose (FPG) has ranged 
from 121 to 143 mg/dL over the past month; isolated postpran-
dial glucose (PPG) measurements show 194 to 258 mg/dL.

MR works as a vocational teacher at the local high school, 
and he teaches driver education after school. Review of his 
pharmacy records suggests his adherence over the past year 
has been: metformin (88%), hydrochlorothiazide (72%), and  
lisinopril (72%).

Assessment:
•  �A1C level of 7.8% indicates an estimated average glucose (eAG) 

of 177 mg/dL13

– Mildly elevated FPG and PPG
– �Evidence of microvascular disease (retinopathy, nephropathy)
– �Creatinine clearance 69 mL/min and microalbuminuria indi-

cate stage 2 chronic kidney disease14

In addition to referring MR for physical rehabilitation of his 
knee, you discuss with MR the need and options for intensifying 
his diabetes therapy. 

Does the fact that MR is male affect your management  
plan?

In people diagnosed with T2DM, there are differences 
between men and women with respect to risk for cardiovas-
cular and other comorbid diseases, as well as in their psycho-
social well-being and coping strategies.

[TYPE 2 DIABETES IN MEN]
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– �Intensify glucose-lowering therapy by adding an additional 
glucose-lowering agent (eg, dipeptidyl peptidase-4 inhibi-
tor, glucagon-like peptide-1 receptor agonist,  thiazolidin-
edione, a-glucosidase inhibitor, sulfonylurea, glinide, or 
basal insulin) 

•  �Microalbuminuria (45 mg urinary albumin/g creatinine)—
encourage better adherence to lisinopril; monitor renal function

•  �Hypertriglyceridemia—initiate omega-3 fatty acid or 
extended-release niacin

Psychosocial Well-Being, Benefit of Self-Care, and 
Coping Strategies
Type 2 diabetes mellitus is a chronic disease with glycemic 
control largely determined by patient self-management, 
and the attitudes and beliefs of patients with T2DM are 
important factors to consider from diagnosis onward.23 
There are important differences between men and women 
with T2DM regarding attitudes and beliefs. Published 
investigations provide some, although not entirely consis-
tent, insight into these psychosocial differences between 
men and women with T2DM. These differences are summa-
rized in Table 2.24-32 Taking these differences into account 
when planning treatment and when communicating with 
and educating the patient is essential for improved patient  
self-management. 

women with T2DM who were normotensive without evi-
dence of CVD but with microalbuminuria. After 4.7 years of 
follow-up, men were found to be at lower risk (RR, 0.12) for 
a composite of death, acute MI, unstable angina, coronary 
interventions, heart failure, cerebral ischemic stroke or tran-
sient ischemic attack, and peripheral artery disease.19 Other 
investigators have reported a lower risk of stroke, includ-
ing fatal stroke, in men with T2DM compared with women 
with T2DM.20,21 For example, analysis of the General Practice 
Research Database identified 22,178 men and 19,621 women 
with T2DM between the ages of 35 and 89 years.20 The stroke 
rate per 1000 person-years across all ages was 10.82 (95% 
confidence interval (CI), 10.17-11.51) in men and 13.16 (95% 
CI, 12.40-13.97) in women. In men, the rate per 1000 person-
years rose from 1.81 in the 35 to 44 year age group to 28.35 in 
men 85 years of age or older. Although the rate of stroke per 
1000 person-years was lower in women than men in the 35 to 
44 year age group (1.53 vs 1.81), the rate in women exceeded 
that of men in the 85 years of age or older group (32.20 vs 
28.35).

Other Chronic Complications
Kidney disease is affected by blood lipids, specifically  
HDL-C, in men with T2DM. An investigation in men and 
women with T2DM with normoalbuminuria or microalbu-
minuria at baseline showed that a low HDL-C level was an 
independent predictor of progression to a more advanced 
stage of albuminuria over 4.3 years of follow-up (HR, 0.391 
for men with normal HDL-C compared with men with low 
HDL-C). In women, no lipid parameters were associated 
with progression of albuminuria.22

While these investigations do not provide a clear picture 
of the differences regarding cardiovascular risk between men 
and women with T2DM, they suggest that men with T2DM 
have a lower risk of nonfatal and fatal CVD and stroke than 
do women with T2DM. However, the lower risk seen in men 
may be affected by the cardiovascular endpoints measured 
and the presence of microvascular disease. Possible inde-
pendent risk factors for CVD in men with T2DM include 
hypertension, poor glycemic control, and low HDL-C.

Case Study 2 (continued)
Risk factors that place MR at greater risk for CVD compared with 
a woman with T2DM and therefore serve as key treatment targets 
include:

•  �Hypertension—although controlled (126/78 mm Hg) with 
hydrochlorothiazide and lisinopril

•  Poor glycemic control—A1C, 7.8% (eAG, 177mg/dL) 
– Increase physical activity—refer for knee rehabilitation

 TABLE 2  Psychosocial and Coping Characteristics 
of Men with Type 2 Diabetes Mellitus (T2DM)24-32

Compared with women with T2DM, generally, men with T2DM:

•  Experience less diabetes-related distress and greater well-being

•  Are less likely to experience symptoms of depression

•  Experience a slower deterioration in physical function

•  Exercise more

•  Perceive less support from their healthcare team 

•  �Have lower expectations regarding the benefits of self- 
management

•  �Are less informed about T2DM, particularly pharmacologic and 
nonpharmacologic treatment options

•  Exert less effort and employ fewer strategies to cope with T2DM

•  Have less adaptive attitudes toward T2DM

•  �Are influenced more by symptoms of hypoglycemia and  
hyperglycemia

•  �Believe they have more family and social support and are more 
influenced by such support

•  �Fear losing control of their disease and resist being “policed” by 
their social support system

[TYPE 2 DIABETES IN MEN]
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all from CVD. Possible independent risk factors for CVD in 
men with T2DM that are especially important may include 
hypertension, poor glycemic control, and low HDL-C lev-
els. Psychosocial complications, such as depression, are less 
likely in men with T2DM. However, men expend less effort 
coping, are less likely to utilize healthcare services, and are 
less informed about treatment options. Although men have 
a lower expectation of the benefit of self-management, they 
find support from family and friends more helpful than do 
women, but they are fearful of losing control of their disease.

Taking these gender differences into account should 
prove helpful as family care physicians work with men to 
reduce their risk of developing T2DM and in helping men 
diagnosed with T2DM to better self-manage their disease.  n
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Case Study 2 (continued)
Key interventions for MR:

•  Maintain a dialogue and enhance collaboration with MR
•  �Establish shared goals that are customized to incorporate 

MR’s personal goals
•  �Problem solve with MR to identify ways he can better inte-

grate the diabetes self-care objectives of dietary changes and 
blood glucose self-monitoring into his daily life

•  �Emphasize that enhanced or greater disease control can be 
achieved by good self-management, including better adher-
ence to the management plan

•  �Remind MR that T2DM is a progressive disease that requires 
intermittent medication adjustments to keep pace with its 
progression

•  �Build upon the belief that T2DM can be controlled by remind-
ing MR that the disease was well controlled before his knee 
injury
 – Focus on the importance of rehabilitating his knee
 – Develop a rehabilitation plan

•  �Provide informational support regarding options for intensi-
fying diabetes therapy (eg, dipeptidyl peptidase-4 inhibitor, 
thiazolidinedione, glucagon-like peptide-1 receptor agonist, 
sulfonylurea, or insulin)
 – �Discuss MR’s needs and concerns, as well as barriers for 

each treatment option, particularly hypoglycemia and 
weight gain

 – �Provide instruction or educational materials regarding 
injection devices

– Involve the healthcare team, as appropriate
•  �Keep the treatment regimen as simple as possible; consider 

pill combinations where appropriate  

Summary
The growing epidemic of T2DM requires intervention to 
assist patients who have been diagnosed to better manage the 
disease, to reduce the risk of developing the disease in those 
who have not yet been diagnosed, and to manage the associ-
ated complications. In addition to individualizing interven-
tions based on a patient’s needs, concerns, and capabilities, 
taking gender into account is necessary. In otherwise healthy 
people, several independent factors appear to pose a higher 
risk of T2DM in men relative to women, including systolic 
hypertension, regular smoking, and alcohol intake ≥ 40 g/d. 
At the same time, men achieve greater risk reduction from 
moderate daily alcohol intake and a diet high in fish and sea-
food, low-fat dairy products, whole grains, and magnesium. 

Once diagnosed with T2DM, men generally fare bet-
ter than women regarding the risk for CVD; they also have 
a better prognosis after MI and a lower risk of death over-
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Meeting New Challenges with Antiplatelet 
Therapy in Primary Care
Louis Kuritzky, MD, and José G. Díez, MD, FACC, FSCAI

Introduction
The importance of acute coronary syndrome (ACS) (ie, 
patients with ST-segment elevation myocardial infarction 
[MI] [STEMI], non-ST segment elevation MI [NSTEMI], or 
unstable angina) in primary care is highlighted by its preva-
lence. Acute coronary syndrome was the primary or second-
ary discharge diagnosis in 1.19 million hospitalizations in the 
United States in 2009, a slight majority of which were in men.1 
Platelet activation plays a central role in the pathophysiol-
ogy of ACS. Despite well established benefits of antiplatelet 
therapy in both primary and secondary prevention of ACS, 
adverse events—particularly bleeding—require ongoing vigi-
lance.2 Among the several classes of antiplatelet agents cur-
rently available, the thromboxane A

2
 inhibitor (ie, aspirin) and 

P2Y
12

 inhibitors (ie, clopidogrel, prasugrel, and ticagrelor) are 
those most commonly used; ticlopidine is not commonly 
used due to nausea/vomiting and bone marrow toxicity.3

Antiplatelet Agents
It is well established that hemostasis is protected by multi-
layered, overlapping, and sometimes redundant pathways. 
Even though currently available antiplatelet agents are highly 
efficacious in inhibiting 1 or more phases of platelet activity 
pertinent to coagulation (eg, activation, adhesion, and aggre-
gation), because of the multiple backup pathways involved, 
no single antiplatelet agent is anticipated to totally eliminate 
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platelet activity. In addition, every combination of antiplate-
let agents—though potentially more efficacious because of 
multipathway activity—is also laden with greater bleeding 
risk. The 3 primary pathways of platelet activation for which 
pharmacologic antagonists have been developed are the 
thromboxane, adenosine diphosphonate (ADP)-P2Y

12
, and 

ADP-A
2 

pathways. While dual antiplatelet therapy with aspi-
rin and clopidogrel may be the current standard of care, the 
focus of this review is on the ADP-P2Y

12
 inhibitors as the two 

newest agents, prasugrel and ticagrelor, are less familiar to 
family physicians. The second section addresses questions 
often encountered by family physicians when caring for 
patients who have recently experienced ACS.

P2Y12 Inhibitors
Two groups of agents exert their antiplatelet effects by 
inhibiting the platelet P2Y

12
 receptor: (1) thienopyridines 

(ie, ticlopidine, clopidogrel, and prasugrel) and (2) the 
cyclopentyltriazolopyrimidines (ie, ticagrelor). Both groups 
inhibit ADP-dependent platelet function but at different 
sites on the platelet P2Y

12
 receptor. Thienopyridine activity 

is mediated via short-lived active metabolites formed in the 
liver. Platelet exposure to the active metabolite of prasugrel is 
about 10-fold higher than to the active metabolite of clopid-
ogrel, resulting in a higher level and less individual varia- 
tion of platelet inhibition with prasugrel. Hepatic metabo-
lism of clopidogrel makes it subject to genetic, as well as 
drug-induced, variation in activity; prasugrel is not affected 
by these same limitations. Recovery of platelet function fol-
lowing withdrawal of thienopyridine therapy occurs over  
7 to 8 days as a function of platelet turnover.2,3 This slow 
recovery of platelet function has important implications 
when any surgical intervention is needed.

In contrast to the thienopyridines, ticagrelor does 
not require metabolic activation by the liver. Ticagrelor 
and its active metabolite display approximately equipo-
tent antiplatelet activity and are direct P2Y

12
 inhibitors. 

Ticargrelor non-competitively antagonizes ADP-induced 
receptor activation. Ticagrelor is rapidly absorbed reach-
ing its peak plasma concentration in 1.5 to 3 hours, thereby 
providing a rapid antiplatelet effect. Twice-daily admin-
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istration is required because of its rapid offset of platelet  
inhibition.2,4,5

Prasugrel
Prasugrel is indicated by the US Food and Drug Administra-
tion (FDA) for reduction of thrombotic cardiovascular (CV) 
events (including stent thrombosis) in patients with ACS who 
are to be managed with percutaneous coronary intervention 
(PCI) as follows: (1) unstable angina or NSTEMI or (2) STEMI 
when managed with primary or delayed PCI.6

The efficacy and safety of prasugrel have been investi-
gated in several clinical trials. The Trial to Assess Improve-
ment in Therapeutic Outcomes by Optimizing Platelet Inhi-
bition with Prasugrel-Thrombolysis in Myocardial Infarction 
(TRITON-TIMI) 38 is the largest and has many planned sub-
analyses (Table 1).7-9 TRITON TIMI 38 involved patients with 
moderate- to high-risk ACS scheduled for PCI (N = 13,608).7 
Patients were randomized to prasugrel 60 mg as a loading 
dose followed by 10 mg daily or clopidogrel 300 mg as a load-
ing dose followed by 75 mg daily for 6 to 15 months. Aspirin 
75 to 162 mg once daily was recommended, but was left up to 
the physician. The primary efficacy end point was a compos-
ite of CV death, nonfatal MI, or nonfatal stroke.

Findings from TRITON TIMI 38 show that, compared 
with clopidogrel, prasugrel was associated with significantly 
reduced rates of ischemic events, including nonfatal MI and 
stent thrombosis. The benefit with prasugrel was primarily 
due to a significant reduction in the rate of MI compared with 
clopidogrel. However, patients treated with prasugrel expe-
rienced a higher rate of major bleeding, including fatal and 
life-threatening bleeding. Prasugrel was found to be more 
effective than clopidogrel in preventing ischemic events 
without excess bleeding in patients with STEMI undergoing 
secondary PCI (treated between 12 hours and 14 days after 
symptom onset). In patients with ACS undergoing PCI with-
out stent implantation, ischemic events occurred at similar 
rates in patients treated with prasugrel or clopidogrel; how-
ever, bleeding was more common with prasugrel. 

Not all patients benefited from prasugrel therapy. Com-
pared with clopidogrel, patients with previous stroke/tran-
sient ischemic attack (TIA) had net harm from prasugrel. 
In addition, no net benefit from prasugrel compared with 
clopidogrel was observed in patients age ≥75 years or body 
weight <60 kg. The results of TRITON TIMI 38 contributed 
to the boxed warnings regarding bleeding risk recommend-
ing that prasugrel not be used in patients age ≥75 years, in 
patients with active pathological bleeding or a history of TIA 
or stroke, or patients likely to undergo coronary artery bypass 
graft (CABG) surgery. In addition, patients with body weight 
< 60 kg are also at increased risk for bleeding.6

Ticagrelor
Ticagrelor is the most recent antiplatelet agent to be approved 
by the US FDA. Ticagrelor is indicated to reduce the rate of 
thrombotic CV events in patients with ACS (eg, unstable 
angina, NSTEMI, or STEMI).10

The efficacy and safety of ticagrelor has been assessed 
in the Study of Platelet Inhibition and Patient Outcomes 
(PLATO) and several planned sub-analyses (Table 2).11-16 
PLATO was a 12-month, multicenter, double-blind, random-
ized trial that involved patients with ACS with or without ST-
segment elevation (N = 18,624).11 Patients were randomized 
to ticagrelor 180 mg loading dose then 90 mg twice daily or 
clopidogrel 300 to 600 mg loading dose then 75 mg once daily 
for 12 months. The primary efficacy end point was a compos-
ite of death from vascular causes, MI, or stroke.

The results of PLATO and sub-analyses show that in 
patients with ACS and compared with clopidogrel, ticagre-
lor significantly reduced the primary efficacy end point 
with a similar rate of major bleeding (Table 2). These safety 
results contributed to the boxed warnings regarding bleed-
ing risk that ticagrelor not be used in patients with active 
pathological bleeding or a history of intracranial hemor-
rhage, or in patients planned to undergo urgent CABG sur-
gery. In addition, maintenance aspirin therapy at a dose 
above 100 mg reduces the effectiveness of ticagrelor and 
should be avoided.10

Consistent with the general PLATO population, in 
patients intended for non-invasive management, ticagre-
lor significantly reduced the rate of death from vascular 
causes, MI, or stroke compared with clopidogrel with a 
similar rate of major bleeding. In patients with ACS and 
ST elevation or left bundle branch block planned for PCI, 
ticagrelor reduced CV and all-cause death, MI, stent throm-
bosis, and improved survival compared with clopidogrel, 
with a similar rate of major bleeding. Ticagrelor, compared 
with clopidogrel, reduced all-cause and CV death without 
excess risk of CABG-related bleeding in patients with ACS 
undergoing CABG within 7 days of the last dose of clopid-
ogrel or ticagrelor. Finally, in ACS with chronic kidney 
disease (estimated creatinine clearance < 60 mL/minute), 
ticagrelor compared with clopidogrel significantly reduced 
ischemic end points and mortality without a significant 
increase in major bleeding and with a similar rate of non–
CABG-related bleeding.

Common Questions Regarding  
Antiplatelet Therapy in Primary Care
The preceding discussion confirms that many patients with 
ACS benefit from antiplatelet therapy. However, the use of 
antiplatelet agents in primary care can be challenging. The 
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 TABLE 1  Prasugrel: TRITON-TIMI 38 and subanalyses

TRITON-TIMI 38 Cohort7 TRITON-TIMI 38 Selected Subanalyses8,9

Treatment Pr 60 mg LD, then 10 mg QD or Cl 300 mg LD, then 75 mg QD

plus

Aspirin 75-162 mg QD

for 6-15 mos (median 14.5 mos)

Population Moderate/High-risk ACS scheduled for PCI 
(N = 13,608)

PCI for STEMI  
(N = 3534)

PCI without ST elevation 
(N = 569)

Efficacy  
Outcomes

Primary end point (CV death, nonfatal MI, 
or nonfatal stroke): 

Overall population: Cl 12.1% vs Pr 9.9% 
(P < .001)

History of stroke/TIA: Cl 14.4% vs  
Pr 19.1% (P = .15)

No history of stroke/TIA: Cl 12.0% vs  
Pr 9.5% (P < .001)

Age < 75 y, BW ≥ 60 kg, no history 
stroke/TIA: Cl 11.0 vs Pr 8.3% (P < .001)

CV death: Cl 2.4% vs Pr 2.1% (P = .31)

Nonfatal MI: Cl 9.5% vs Pr 7.3% (P < .001)

Nonfatal stroke: Cl 1.0% vs Pr 1.0%  
(P = .93)

Urgent target-vessel revascularization:  
Cl 3.7% vs Pr 2.5% (P < .001)

Stent thrombosis: Cl 2.4% vs Pr 1.1%  
(P < .001)

Primary end point (CV death, nonfatal 
MI, or nonfatal stroke): 

30 days: Cl 9.5% vs Pr 6.5%  
(P = .0017)

15 mos: Cl 12.4% vs Pr 10.0%  
(P = .0221)

CV death, MI, urgent target-vessel 
revascularization:

30 days: Cl 8.8% vs Pr 6.7%  
(P = .0205)

15 mos: Cl 12.0% vs Pr 9.6%  
(P = .0250)

Primary end point (CV death, nonfatal 
MI, or nonfatal stroke): Cl 17.1% vs 
Pr 14.2% (P = .27)

Urgent target-vessel  
revascularization:  
Cl 8.2% vs Pr 3.6% (P = .04)

Safety  
Outcomes

Non-CABG TIMI major bleeding:  
Cl 1.8% vs Pr 2.4% (P = .03)

Fatal bleeding: Cl 0.1% vs Pr 0.4%  
(P = .002)

Life-threatening bleeding: Cl 0.9% vs  
Pr 1.4% (P = .01)

Non-fatal bleeding: Cl 0.9% vs Pr 1.1%  
(P = .23)

TIMI major bleedinga unrelated to 
CABG:

30 days: Cl 1.3% vs Pr 1.0%  
(P = .3359)

15 mos: Cl 2.1% vs. Pr 2.4%  
(P = .6451)

TIMI major bleedinga unrelated to 
CABG: Cl 0% vs Pr 2.1% (P = .03)

Key Findings Prasugrel was associated with significantly 
reduced rates of ischemic events, including 
nonfatal MI and stent thrombosis, but with 
an increased risk of major bleeding, includ-
ing fatal and life-threatening bleeding.

Compared to clopidogrel, patients with 
previous stroke/TIA had net harm from 
prasugrel; patients with age ≥ 75 y had no 
net benefit from prasugrel; patients with  
BW < 60 kg had no net benefit from 
prasugrel.

Net clinical outcome

All-cause death, MI, stroke, TIMI  
major bleeding unrelated to CABG:

30 days: Cl 10.7% vs Pr 7.4%  
(P = .0009)

15 mos: Cl 14.6% vs Pr 12.2%  
(P = .0218)

In patients with STEMI undergoing 
PCI, prasugrel is more effective than 
clopidogrel in preventing ischemic 
events without excess bleeding.

In patients with ACS undergoing PCI 
without stent implantation, ischemic 
events occurred at similar rates in 
patients treated with prasugrel or 
clopidogrel; however, bleeding was 
more common with prasugrel.

ACS, acute coronary syndrome; BW, body weight; CABG, coronary artery bypass graft; Cl, clopidogrel; CV, cardiovascular; LD, loading dose; MI, myocardial infarction; 
PCI, percutaneous coronary intervention; Pr, prasugrel; QD, once daily; STEMI, ST-segment elevation in myocardial infarction; TIA, transient ischemic attack; TIMI, throm-
bolysis in myocardial infarction.
aTIMI major bleed (intracranial bleed or intrapericardial bleed with cardiac tamponade or a decline of 5.0 g/dL or more in hemoglobin after adjusting for red blood cell 
transfusions).
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following are some of the evolving issues and questions 
regarding antiplatelet therapy faced by family physicians.

If a patient has experienced gastrointestinal bleeding 
while taking low-dose aspirin in the past and has  
an acute coronary syndrome, what course of action 
should be taken?
Dual antiplatelet therapy is still recommended in this setting, 

but therapy with a proton pump inhibitor (PPI) for gastroin-
testinal (GI) protection is recommended.2,3,17 For patients at 
low risk of upper GI bleeding, routine PPI prophylaxis is not 
recommended. Currently available data do not demonstrate 
the prophylactic superiority of one PPI over another, but do 
show that PPI therapy is more effective in decreasing GI bleed-
ing associated with aspirin and is, therefore, preferred over a 
histamine H

2
 receptor antagonist.17 For instance, high-dose 

 TABLE 2  Ticagrelor: PLATO and subanalyses

PLATO Cohort9,12 PLATO Selected Subanalyses13-16

Treatment Ti 180 mg LD, then 90 mg BID or Cl 300-600 mg LD then 75 mg QD 

plus

Aspirin 75-325 mg QD 

for 12 months

Population ACS with/without ST 
elevation 
(N = 18,624)

ACS planned for 
non-invasive  
management 
(N = 5216)

ACS with ST elevation 
or left bundle branch 
block planned for PCI 
(N = 7544)

ACS with/without ST 
elevation managed 
with CABG 
(N = 1261)

ACS with/without ST 
elevation but with 
chronic kidney dis-
ease (eCrCl < 60 mL/
min) (n = 3237)

Efficacy  
Outcomes

Primary end point 
(death from vascular 
causes, MI, or stroke):  
Cl 11.7% vs Ti 9.8%  
(P < .001)

Death from any cause, 
MI, or stroke: Cl 
12.3% vs Ti 10.2%  
(P < .001)

Death from any cause, 
MI, stroke, severe 
recurrent ischemia, 
recurrent ischemia, 
TIA, or other arterial 
thrombotic event:  
Cl 16.7% vs  
Ti 14.6% (P < .001)

Death from nonvascu-
lar causes: Cl 0.8% vs  
Ti 0.5% (P = .08)

Primary end point 
(death from vascular 
causes, MI, or 
stroke): Cl 14.3% vs. 
Ti 12.0% (P = .045)

CV death: Cl 7.2% vs 
Ti 5.5% (P = .019)

Primary end point 
(death from vascular 
causes, MI, or stroke):  
Cl 10.8% vs Ti 9.4%  
(P = .07)

CV death, MI (exclud-
ing silent): Cl 10.2% 
vs Ti 8.4% (P = .01)

All cause death, MI 
(excluding silent), 
stroke: Cl 11.3% vs  
Ti 9.8% (P = .05)

CV death, total MI, 
stroke, severe recur-
rent cardiac ischemia, 
recurrent cardiac 
ischemia, TIA, arterial 
thrombotic events:  
Cl 15.0% vs Ti 13.3%  
(P = .03)

MI (excluding silent):  
Cl 5.8% vs Ti 4.7%  
(P = .03)

Stroke: Cl 1.0% vs  
Ti 1.7% (P = .02)

All-cause mortality:  
Cl 6.1% vs Ti 5.0%  
(P = .05)

Definite, probable, or 
possible stent throm-
bosis: Cl 4.3% vs  
Ti 3.3% (P = .04)

Primary end point 
(death from vascular 
causes, MI, or 
stroke): Cl 13.1% vs  
Ti 10.6% (P = .29)

All-cause death: Cl 
9.7% vs Ti 4.7%  
(P < .01)

CV death: Cl 7.9% 
vs Ti 4.1% (P < .01)

Non-CV death:  
Cl 2.0% vs Ti 0.7%  
(P = .07)

Stroke: Cl 2.1% vs  
Ti 2.1% (P = .70)

Primary end point 
(death from vascu-
lar causes, MI, or 
stroke): Cl 22.0% vs 
Ti 17.3%

All-cause death:  
Cl 14.0% vs Ti 10.0%

co ntinued     
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famotidine has been shown to be less effective than pantopra-
zole in patients with aspirin-related peptic ulcers/erosions.18

Can a proton pump inhibitor be used for  
gastrointestinal protection in conjunction  
with clopidogrel?
Yes, although the evidence is conflicting about whether spe-
cific PPIs should be avoided because of reduced clinical effi-
cacy of clopidogrel. The results of a meta-analysis of 23 studies 
demonstrated a clinically significant interaction that reduces 
the antiplatelet effectiveness of clopidogrel when combined 
with some PPIs.19 The results of 4 prospective, crossover phar-

macokinetic studies in healthy subjects (N = 282) also sug-
gest an interaction between clopidogrel and omeprazole but 
not between clopidogrel and pantoprazole.20 A subanalysis of 
PLATO showed that the use of a PPI was independently asso-
ciated with a higher rate of CV events in patients with ACS 
treated with clopidogrel or ticagrelor.21 The observed effect 
with both agents, as well as a higher rate of major bleeding 
among PPI vs non-PPI users suggests that PPI use may be 
more of a marker for rather than a cause of higher rates of CV 
events. In fact, data from the Clopidogrel and the Optimiza-
tion of Gastrointestinal Events Trial (COGENT) found that 
in patients treated with clopidogrel and aspirin, the addi-

 TABLE 2  Ticagrelor: PLATO and subanalyses (continued)

PLATO Cohort9,12 PLATO Selected Subanalyses13-16

Safety  
Outcomes

TIMI major bleedinga: 
Cl 7.7% vs Ti 7.9%  
(P = .57)

TIMI major bleedinga 

unrelated to CABG:  
Cl 2.2% vs Ti 2.8%  
(P = .03)

PLATO major bleed-
ingb: Cl 11.2% vs 
Ti 11.6% (P = .43)

PLATO major bleedingb 
unrelated to CABG:  
Cl 3.8% vs Ti 4.5%  
(P = .03)

Dyspnea requiring dis-
continuation: Cl 0.1% 
vs Ti 0.9% (P < .001)

PLATO major bleed-
ingb: Cl 10.3% vs 
Ti 11.9% (P = .079)

Life-threatening/fatal 
bleeding: Cl 5.6% vs 
Ti 5.5% (P = .911)

Major/Minor bleeding 
unrelated to CABG:  
Cl 6.7% vs Ti 8.3%  
(P = .0182)

PLATO major bleeding:  
Cl 9.2% vs Ti 9.0%  
(P =.76)

TIMI major bleeding:  
Cl 6.4% vs Ti 6.1%  
(P = .66)

PLATO non-proce-
dure-related major/ 
minor bleeding:  
Cl 3.7% vs Ti 5.1%  
(P = .02)

PLATO minor bleeding:  
Cl 3.8% vs Ti 4.9%  
(P = .05)

Dyspnea requiring  
discontinuation:  
Cl 0.1% vs Ti 0.5%  
(P = .0004)

Major/Life-threatening 
CABG-related  
bleeding causing 
death within 7 d after 
CABG: Cl 3.0% vs  
Ti 1.3% (P = .052)

Major CABG bleeding:  
Cl 80.1% vs Ti 81.2%  
(P = .669)

TIMI major CABG 
bleeding: Cl 57.6% vs  
Ti 59.3% (P = .53)

PLATO major bleed-
ing: Cl 14.3% vs  
Ti 15.1%

PLATO fatal major 
bleeding: Cl 0.77% vs  
Ti 0.34%

PLATO non-CABG 
major bleeding:  
Cl 7.3% vs Ti 8.5%

Dyspnea: Cl 11.5% vs 
Ti 16.4%

Key Findings Ticagrelor significantly 
reduced the rate of 
CV death, MI, or 
stroke compared to 
clopidogrel with a 
similar rate of major 
bleeding; ticagrelor 
led to increased major 
bleeding unrelated to 
CABG.

Fatal bleeding was 
low and did not differ 
between groups.

Consistent with 
the general PLATO 
population, ticagrelor 
significantly reduced 
the rate of CV death, 
MI, or stroke com-
pared to clopidogrel 
with a similar rate of 
major bleeding.

Consistent with the 
general PLATO popula-
tion, compared with 
clopidogrel, ticagrelor  
reduced CV and 
all-cause death, MI, 
stent thrombosis and 
improved survival with-
out increasing major 
bleeding.

Ticagrelor resulted in a 
higher rate of stroke.

Ticagrelor compared 
with clopidogrel 
reduced all-cause 
and CV death without 
excess risk of CABG-
related bleeding in 
patients with ACS 
undergoing CABG 
within 7 days of the 
last dose of clopido-
grel or ticagrelor.

In ACS with CKD, 
ticagrelor compared 
with clopidogrel 
significantly reduced 
ischemic end points 
and mortality without 
a significant increase 
in major bleeding and 
with a similar rate of 
non-procedure- 
related bleeding.

ACS, acute coronary syndrome; BID, twice daily; CABG, coronary artery bypass graft; Cl, clopidogrel; CKD, chronic kidney disease; CV, cardiovascular; eCrCL, estimated 
creatinine clearance; LD, loading dose; MI, myocardial infarction; PCI, percutaneous coronary intervention; QD, once daily; Ti, ticagrelor; TIA, transient ischemic attack; 
TIMI, thrombolysis in myocardial infarction.
aTIMI major bleed (intracranial bleed or intrapericardial bleed with cardiac tamponade or a decline of 5.0 g/dL or more in hemoglobin after adjusting for red blood cell 
transfusions).
bPLATO major bleed (fatal bleeding, intrapericardial bleeding with cardiac tamponade, intracranial bleeding, severe hypotension, or hypovolemic shock due to bleeding 
and requiring either vasopressors or surgical intervention, a decline in hemoglobin of 5.0 g/dL or more after adjusting for red blood cell transfusions, or the need for trans-
fusion of 4 or more units of packed red blood cells).
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tion of omeprazole reduced the rate of a GI event, compared 
with placebo at 180 days (1.1% vs. 2.9%, respectively; P < 
.001).22 Overt upper GI bleeding occurred less frequently in 
the omeprazole group (hazard ratio, 0.13; 95% confidence 
interval, 0.03 to 0.56; P = .001). A CV event was observed in 
4.9% of patients treated with omeprazole and 5.7% of placebo 
patients (P = .96). While limited, these prospective data do 
not suggest a detriment to clopidogrel efficacy when used in 
combination with a PPI. The dose of PPI to use for GI pro-
tection is not well-established; the following drugs and doses 
have been used: omeprazole 20 to 40 mg once daily; esomep-
razole 20 mg once or twice daily; pantoprazole 20 mg once 
daily; or lansoprazole 30 mg once daily.18,23-28

Should I avoid starting clopidogrel in patients with 
acute coronary syndrome because of concerns about 
“poor metabolizers”?
Clopidogrel is a prodrug, requiring CYP450 metabolism to its 
active metabolite. Because of genetic CYP450 variations, as 
many as one-third of patients lack fully active CYP450 path-
ways, resulting in reduced (or even absent) conversion from 
the parent drug to the active metabolite, with a correspond-
ing diminution of antiplatelet effects.3,29 Recent recommen-
dations about dealing with these genetic polymorphisms 
include direct measurement of CYP450 pathway status and 
selection of alternative pharmacologic agents which are 
not dependent upon similar CYP pathway activation. There 
are, unfortunately, no prospective clinical trials based upon 
CYP2C19 genotyping confirming that patient selection based 
upon genotyping is associated with improved outcomes.

In terms of alternative antiplatelet therapy in clopidogrel 
nonresponders, the Response to Ticagrelor in Clopidogrel 
Nonresponders and Responders (RESPOND) study shows 
ticagrelor to be beneficial, at least as measured in vitro.30 Fol-
lowing laboratory assessment of patients’ responsiveness to 
clopidogrel, both responders and nonresponders were ran-
domized to clopidogrel or ticagrelor. After 14 days, all clopid-
ogrel nonresponders and half of the responders switched 
treatment. The antiplatelet effects of ticagrelor were similar 
whether the patient was a clopidogrel responder or not. The 
Prasugrel in Comparison to Clopidogrel for Inhibition of 
Platelet Activation and Aggregation-Thrombolysis in Myo-
cardial Infarction 44 (PRINCIPLE-TIMI 44) showed higher 
inhibition of platelet aggregation (IPA) with prasugrel 60 mg 
compared with clopidogrel 600 mg 6 hours after initiation.31 
Following crossover, IPA was higher in subjects receiving pra-
sugrel 10 mg/d compared with clopidogrel 150 mg/d (61% 
vs 46%, respectively; P < .0001). While not measuring clopid-
ogrel responsiveness, this suggests that prasugrel might 
be effective in clopidogrel nonresponders. Not all patients 

treated with prasugrel achieve optimal inhibition of platelet 
reactivity. In patients who underwent successful PCI for ACS 
(N = 301) 25.2% were observed to have high on-treatment 
platelet reactivity following a 60 mg loading dose of prasug-
rel.32 Such patients had a significantly higher risk for a major 
adverse cardiovascular event after PCI. The clinical trials 
which demonstrate improved clinical outcomes when clopid- 
ogrel is compared with other antiplatelet agents suggest that 
the above-mentioned in vitro metrics are clinically relevant.

I’ve heard a lot about testing platelet aggregability. 
Should I be considering that for my patients?
Not at the present time. One prospective study evaluated the 
capability of platelet function tests to predict clinical out-
come in patients taking clopidogrel undergoing elective stent 
implantation.33 On-treatment platelet reactivity was mea-
sured using: light transmittance aggregometry, VerifyNow 
P2Y12, Plateletworks, and the IMPACT-R and the platelet 
function analysis system (PFA-100) (with the Dade PFA col-
lagen/ADP cartridge and Innovance PFA P2Y). After 1 year 
of follow-up, only the light transmittance aggregometry, 
VerifyNow, Plateletworks, and Innovance PFA P2Y tests were 
significantly associated with patient outcome, but had only 
modest predictive accuracy. Also, none of the tests studied 
provided accurate prognostic information to identify patients 
at higher risk of bleeding following stent implantation.

How concerning are the findings on ticagrelor  
and dyspnea?
The occurrence of dyspnea associated with ticagrelor was 
observed during its clinical development. While the mecha-
nism is not known, dyspnea is a transient phenomenon, and 
there is no suggestion that ticagrelor is associated with an 
increased incidence of heart failure.

The incidence and characterization of dyspnea has been 
investigated in subanalyses of 2 large clinical trials of ticagre-
lor. Prospective analysis of the ONSET/OFFSET study (N = 
123) showed that dyspnea was experienced by more patients 
treated with ticagrelor than clopidogrel or placebo over  
6 weeks (38.6% vs 9.3% vs 8.3%, respectively; P < .001).34 Epi-
sodes of dyspnea were generally mild, lasted < 24 hours, and 
easily tolerated. Moderate dyspnea that led to study discon-
tinuation occurred in 3 patients (5.3%) treated with ticagrelor. 
Dyspnea occurred within the first 24 hours in 8 of 22 patients 
(36.4%) and within the first week in 17 of 22 patients (77.3%) 
of the ticagrelor-treated patients who experienced dyspnea. 
Dyspnea persisted through the study follow-up (10 days after 
the 6 week study) in 3 of 22 patients (13.6%) treated with 
ticagrelor. Dyspnea was not associated with any significant 
adverse change in cardiac or pulmonary function tests.34
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In a subanalysis of the PLATO study to investigate the 
occurrence of dyspnea (N = 18,421), dyspnea occurred in 
14.5% of patients treated with ticagrelor and 8.7% of patients 
treated with clopidogrel.35 Severe dyspnea occurred in 0.4% 
and 0.3% of patients, respectively. Dyspnea had no impact 
on the composite end point after excluding dyspnea that 
occurred after the secondary end point of MI. The mecha-
nism whereby ticagrelor induces dyspnea is not certain, but 
may be mediated via an adenosine-related mechanism.36

Conclusion
Aspirin and clopidogrel have been the predominant anti-
platelet agents used in the management of patients with ACS, 
yet their use can be challenging. Differences in the clinical 
pharmacology of prasugrel and ticagrelor provide the oppor-
tunity to address some of these challenges and better enable 
antiplatelet therapy to be individualized.  n
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Coronary Heart Disease in Men
Michael E. Cobble, MD, AAFP, FNLA

T he death rate from coronary heart disease (CHD) 
declined by 59% from 1950 to 1999 in the United 
States, yet CHD remains a major cause of morbidity 
and mortality, resulting in an estimated 1.5 million 

heart attacks in 2011.1 Better recognition and treatment of the 
9 modifiable risk factors for CHD identified by the INTER-
HEART study (Figure 1), as well as changes in lifestyle prac-
tices, undoubtedly contributed to the decline in CHD mortal-
ity, but further improvement is possible.2 Estimates derived 
from the Second National Health and Nutrition Examination 
Survey (NHANES II) baseline data and 17-year mortality  
follow-up data indicate that 45% of CHD deaths in men and 
64% in women could be avoided by eliminating 3 major risk 
factors: elevated total cholesterol (≥ 240 mg/dL), hyperten-
sion, and smoking.3

The evidence indicates that these 3 risk factors are not 
well controlled. Data from the National Cholesterol Educa-
tion Program (NCEP) Evaluation ProjecT Utilizing Novel 
E-Technology (NEPTUNE) II survey and the Lipid Treatment 
Assessment Project 2 (L-TAP 2), as well as more recent evi-
dence, indicate that many patients do not achieve low-density 
lipoprotein cholesterol (LDL-C) and triglyceride targets.4-10 
Similarly, although there has been significant improvement in 
blood pressure (BP) control over the past 2 decades, BP is con-
trolled in only half of all hypertensive patients.11,12 Finally, the 
sharp declines in the prevalence of cigarette smoking seen in 
the past have slowed in recent years, such that approximately 
20% of US adults still smoke cigarettes.13 

These trends are a concern since a greater risk factor 
burden in middle age is associated with poorer quality of life 
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and higher medical costs, as well as a higher incidence of car-
diovascular events in older age.1 A recent meta-analysis of 
18 cohort studies involving 257,384 adults showed a higher 
incidence of cardiovascular events in later life with an 
increasing number of risk factors.14 For example, adults 
55 years of age with an optimal risk factor profile (ie, total cho-
lesterol <180 mg/dL, BP < 120/80 mm Hg, nonsmoker, non-
diabetic) had much lower risks of death from cardiovascular 
disease (CVD) through the age of 80 years than those with 2 
or more risk factors (4.7% vs 29.6% among men, 6.4% vs 20.5% 
among women). This translates into a relative risk (RR) of car-
diovascular death of 6 times for men and 3 times for women 
without optimal risk profiles. Similar trends were observed for 
risk of fatal CHD/nonfatal myocardial infarction (MI) (3.6% vs 
37.5% among men, <1% vs 18.3% among women). These find-
ings point to the critical importance of modifying multiple 
risk factors early in adulthood, well in advance of symptoms. 
However, the Study to Help Improve Early Evaluation and 
Management of Risk Factors Leading to Diabetes (SHIELD) 
showed that about half of patients with CHD are not diag-
nosed until symptoms become apparent, and fewer than one 
quarter are diagnosed as a result of screening.15

This review focuses on patient assessment and treatment 
strategies to modify abnormal lipid levels and high BP for pri-
mary prevention. Addressing other modifiable risk factors is 
also important, especially since risk factors such as abdomi-
nal obesity impact other risk factors (Figure 1). An emphasis 
is placed on strategies in men, since the prevalence of CHD 
among patients aged 45 years and older is higher in men 
than in women (Figure 2).16 Furthermore, men experience 
a first cardiovascular event a decade earlier than women, 
and a more serious CHD event, such as MI or sudden death,  
2 decades earlier.1

Assessment
The assessment of CHD risk in men need not be compli-
cated and should be made practical so that it is applied 
consistently. A family and personal medical history and 
physical examination combined with laboratory deter-
mination of lipid levels and glycosylated hemoglobin can 
help assess modifiable risk factors. The assessment of CHD 
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ApoB concentration represents the sum 
of atherogenic particles found on all  
atherogenic lipoproteins, including very-
low-density lipoprotein, intermediate- 
density lipoprotein, low-density lipo- 
protein, and lipoprotein(a) cholesterol, 
whereas apoA represents the  sum of 
antiatherogenic particles found on high- 
density lipoprotein cholesterol (HDL-C), 
the antiatherogenic lipoprotein.22 The 
ratio of apoB/apoA-I has, in fact, been 
shown to be a good predictor of cardio-
vascular events in young men without 
hypertension and diabetes but with chest 
pain.23 High-sensitivity C-reactive pro-
tein is a sensitive marker of acute inflam-
mation and is associated with coronary 
risk.24 Measuring hs-CRP is a recom-
mended option to determine enhanced 
absolute risk in people with an interme-
diate 10-year CHD risk of 10% to 20%.25

There remains some uncertainty 
regarding which lipid levels should be 
measured when screening for cardio-
vascular risk. The National Cholesterol 
Education Program Adult Treatment 
Panel III (NCEP ATP III) advises that 
total cholesterol, LDL-C, HDL-C, and 
triglycerides be measured.26 More recent 
results from The Emerging Risk Factors 
Collaboration suggest that a more sim-
plified approach may be reasonable.27 
Review of data from 68 long-term pro-
spective studies involving 302,430 peo-
ple without initial vascular disease and  
2.79 million person-years of follow-up 

showed that lipid assessment of vascular risk could be 
accomplished by measuring either total cholesterol and 
HDL-C levels or apolipoprotein levels; measuring the tri-
glyceride level was of no added benefit in assessing vas-
cular risk. In addition, fasting and nonfasting lipid levels 
were found to be of similar value in assessing risk. Other 
evidence shows that the combination of a triglyceride level 
≥178 mg/dL and waist circumference ≥35.4 inches—the 
hypertriglyceridemic waist phenotype—is as discrimina-
tory a screening tool as the NCEP ATP III guidelines to 
identify individuals at increased cardiometabolic risk.28 
The use of more comprehensive lipoprotein and apolipo-
protein testing, as well as noninvasive imaging, may have 
value in future cardiovascular risk assessment.
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 figure 1  Modifiable risk factors for myocardial infarction (MI)2

ApoB/ApoA-I, apolipoprotein B/apolipoprotein A-I.
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risk can be facilitated by using 1 of 2 risk calculators. The  
Framingham Risk Score [www.framinghamheartstudy.
org/risk/gencardio.html] is widely used but may under-
estimate risk, especially in younger persons or those who 
appear to be healthy but may have other risk factors for 
CHD.17-19 The Reynolds Risk Score [www.reynoldsrisk
score.org/]  includes other risk factors, such as parental 
history of MI before age 60 years, low levels of apolipo-
protein A (apoA), high levels of apolipoprotein B (apoB), 
and increased levels of high-sensitivity C-reactive protein 
(hs-CRP).19 The Reynolds Risk Score has been validated in 
healthy, nondiabetic men.20 

The relevance of apolipoprotein levels, particularly 
apoB, to cardiovascular risk is increasingly appreciated.21 

 figure 2   Prevalence of heart disease by age and gender16
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Those who achieved LDL-C < 82 mg/dL with intensive statin 
therapy had lower cardiovascular risks compared with those 
with LDL-C ≥ 82 mg/dL: stroke, odds ratio (OR): 0.80; major 
coronary events, OR: 0.74; and CVD or CHD death, OR: 
0.84.36 Significantly higher liver enzyme abnormalities were 
observed in patients treated with high-dose statin therapy. 
[See also Addressing Key Questions with Statin Therapy in 
this supplement.] The benefits of intensive statin therapy on 
the progression of coronary atherosclerosis have also been 
investigated. The Study of Coronary Atheroma by Intravas-
cular Ultrasound: Effect of Rosuvastatin versus Atorvastatin 
(SATURN) by Nicholls et al37 included patients (N = 1039) 
with documented coronary vessel stenosis of at least 20% 
and a target vessel for imaging with less than 50% obstruc-
tion. Patients received either atorvastatin 80 mg daily or rosu-
vastatin 40 mg daily for 104 weeks. In the rosuvastatin group, 
end-of-study LDL-C levels were lower (62.6 vs 70.2 mg/dL;  
P < .001) and HDL-C levels higher (50.4 vs 48.6 mg/dL; 
P = .01) compared with the atorvastatin group, respectively. 
The percent atheroma volume decreased by 1.22% with rosu-
vastatin and 0.99% with atorvastatin (P = .17). The normalized 
total atheroma volume decreased 6.39 mm3 with rosuvastatin 
and 4.42 mm3 with atorvastatin (P = .01). Atheroma regression 
was induced in the majority of patients in both groups.

Further support for treating with statin doses higher than 
those recommended for initial therapy comes from a prospec-
tive trial involving 1337 consecutive patients followed over a 
median of 33 months.10 Although 83% of these patients were 
on statin therapy, only 51% had an LDL-C < 100 mg/dL, and 
only 15% of the very high-risk patients (n = 941) had an LDL-C 
< 70 mg/dL. The use of intensive statin therapy was associ-
ated with a 12-fold higher possibility of achieving an LDL-C 
< 70 mg/dL. Very high-risk patients who achieved an LDL-C 
< 70 mg/dL had a significantly lower risk of all cardiovascular 
events (HR, 0.34; P = .003).

Blood pressure
As with dyslipidemia, the cardiovascular benefits of lowering 
elevated BP are well established. While the usual BP goal is 
<140/90 mm Hg, in those with hypertension and concomitant 
diabetes or renal disease, the goal is <130/80 mm Hg.38 It is 
not clear how best to achieve these goals, but therapy must be 
individualized based on patient comorbidities and drug side 
effects as recommended in current guidelines.38-40 With these 
guidelines as a basis, a simplified ABCD approach can be con-
sidered in selecting initial antihypertensive therapy (Figure 3).

Monotherapy, however, does not result in BP control 
in most patients. As shown by the Antihypertensive Lipid- 
Lowering Treatment to Prevent Heart Attacks Trial (ALLHAT), 
BP control typically requires at least 2 different classes of 

Treatment
The main goal of treatment in persons with 1 or more modi-
fiable risk factors is to prevent an incident or primary car-
diovascular event. Treatment strategies to achieve this goal 
in men and women are the same. Prevention of recurrent or 
secondary events will not be addressed here.

Lipids
Numerous clinical trials, such as the Air Force/Texas Coro-
nary Atherosclerosis Prevention Study (AFCAPS/TexCAPS),29 
Anglo-Scandinavian Cardiac Outcomes Trial-Lipid Lowering 
Arm (ASCOT-LLA),30 and West of Scotland Coronary Preven-
tion Study (WOSCOPS),31 definitively established the benefit 
of cardiovascular risk reduction with lipid-lowering treatment, 
particularly LDL-C-lowering treatment. Low-density lipopro-
tein cholesterol is the principal lipid target in most patients, 
with the treatment goal based on the presence of additional 
risk factors.32 Discussion of treatments for low HDL-C and 
elevated triglyceride levels is beyond the scope of this review 
but is expected to be included in the NCEP ATP IV guidelines 
scheduled for release later in 2012.

The Justification for the Use of Statins in Prevention: An 
Intervention Trial Evaluating Rosuvastatin (JUPITER) also 
established significant benefits of statin therapy in primary 
prevention, compared with placebo, in persons with nor-
mal or modestly elevated LDL-C (<130 mg/dL) and elevated 
hs-CRP (≥ 2 mg/L).33 Rates of the primary end point (MI, 
stroke, arterial revascularization, hospitalization for unsta-
ble angina, or cardiovascular death) were 0.77 and 1.36 per  
100 person-years of follow-up in the rosuvastatin and pla-
cebo groups, respectively (hazard ratio [HR], 0.56; 95% CI, 
0.46-0.69; P < .00001). Further analysis showed that patients 
who achieved LDL-C < 70 mg/dL had a 55% lower rate of vas-
cular events compared with placebo.34

Results from large primary prevention clinical trials 
such as JUPITER have led to recommendations over the past 
decade or so for progressively lower LDL-C goals. A meta-
analysis of 25 large clinical trials involving 155,613 subjects 
showed that for every 25 mg/dL reduction in LDL-C, the RR 
for several cardiovascular outcomes was reduced: vascular 
mortality, 0.89; major vascular events, 0.86; major coronary 
events, 0.84; and stroke, 0.90. Put differently, there was a 
20% reduction in major coronary events for every 39 mg/dL 
LDL-C reduction.35

Recent trials support the benefits of intensive high-dose 
statin therapy in greatly reducing lipid levels, with associated 
benefits in terms of cardiovascular events. A meta-analysis 
of 7 trials involving 50,972 high-risk patients with a mean  
follow-up of 3.1 years showed significant reductions in the 
risk for cardiovascular events with intensive statin therapy. 
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drugs, with 3 or more drugs required in about 1 in 6 patients 
within 3 years and 1 in 4 patients within 5 years. A higher per-
centage of patients with diabetes mellitus or kidney impair-
ment (creatinine ≥1.5 mg/dL) require 3 or more antihyper-
tensive drugs after 5 years (33% and 40%, respectively).41

Several meta-analyses have been conducted recently to 
assess the magnitude of BP (systolic/diastolic) lowering in 
the different classes of antihypertensive drugs. While these 
meta-analyses have important limitations, such as differ-
ences in study design and the lack of a clear description of 
outcomes, some general impressions can be made. In 1 meta-
analysis, thiazide diuretics were found to lower BP by 6/3 and 
8/4 mm Hg at doses of 1 and 2 times the recommended start-
ing dose, respectively. A BP-lowering effect of 6/3 mm Hg 
was observed with starting doses of loop diuretics.42 Another 
meta-analysis failed to find a statistically or clinically signifi-
cant BP-lowering effect with potassium-sparing diuretics at 
low doses.43 For spironolactone, a review of 5 crossover stud-
ies found a reduction in BP of 21/7 mm Hg. In this review, 
daily doses of 25 to 100 mg were found to provide the best 
balance between BP reduction and safety and tolerability.44

Several meta-analyses of angiotensin receptor blockers 
(ARBs) have found BP reductions to be similar among the 
various ARB drugs. Generally, at maximum recommended 
doses, a BP reduction of 8/5 mm Hg is observed with 

ACE-I, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor 
blocker; MI, myocardial infarction.

 Figure 3   ABCD approach to initial 
antihypertensive therapy38-40
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these drugs, except for losartan, which produces a smaller 
BP reduction.45-49 Heran et al45 found a BP reduction of 
12/7 mm Hg among the ARBs 1 to 12 hours after the dose 
was taken. When cost per quality-adjusted life-year gained  
was considered, 1 meta-analysis found that the slightly 
greater BP reduction with candesartan compared with 
losartan was not cost-effective.46  However, other benefits of 
candesartan compared with losartan therapy (eg, lower risk 
for cardiovascular disease, heart failure, dysrhythmias, and 
peripheral artery disease) should be considered.50 Adverse 
events were generally found to be similar among the ARBs.

No differences in BP lowering were observed among  
92 trials of 14 different angiotensin-converting enzyme 
inhibitors. As a class, these drugs were found to produce a 
reduction in BP of 8/5 mm Hg.51

Because of the modest BP-lowering effects of each of 
the antihypertensive drugs currently available, consider-
ation should be given to starting antihypertensive therapy 
with 2 agents for patients with stage 2 hypertension (ie,  
BP ≥160/100 mm Hg). 

Summary
Elimination of key risk factors such as dyslipidemia and 
hypertension is important for reducing cardiovascular events 
later in life. A medical history, physical examination, and 
laboratory determination of lipid and glycosylated hemo-
globin levels provide a good assessment of cardiovascular 
risk. A statin is first-line therapy for reducing LDL-C, which 
is the primary lipid target in most patients. High-dose statin 
therapy may be required to reach desired target levels. The 
choice of initial antihypertensive therapy is based on patient 
comorbidities and drug side effects; however, most patients 
require combination antihypertensive therapy to reach goal.  
The combination of this multifactorial risk approach along 
with smoking cessation and modification of other risk factors 
should complement current and future cardiovascular care 
for men.  n
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has recently become available in the United States, more 
detailed information about this agent is also presented. 

Recent Clinical Evidence
Findings from clinical trials continue to add to our under-
standing of the safety and efficacy of statin therapy; for 
example, extended follow-up studies from 2 landmark tri-
als show lasting benefit and no evidence of emerging haz-
ards. An analysis of the Heart Protection Study demon-
strated that participants randomized to simvastatin 40 mg 
during the initial 5-year trial had maintained the vascular 
event reduction of 23% (95% confidence interval [CI], 19-28;  
P < .0001) at the 6-year follow-up.1 Similarly, 8 years after 
the close of the 3-year lipid-lowering arm of the Anglo-
Scandinavian Cardiac Outcomes Trial (ASCOT), primary 
prevention patients originally randomized to atorvastatin 
had maintained a 14% reduction in all-cause mortality (95% 
CI, 0.76-0.98; P = .02) and a 15% lower rate of non-CV death 
(95% CI, 0.73-0.99; P = .03) compared with placebo.2 Can-
cer incidence among those receiving a statin versus those 
receiving a placebo was similar in both trials. Collectively, 
these data provide reassurance for the long-term continua-
tion of statin therapy. 

Results from a meta-analysis involving 34,272 partici-
pants without coronary heart disease from 14 randomized 
controlled trials (16 trial arms) comparing statins to placebo 
demonstrated significant reductions in all major events with 
statins, including a reduction of 16% in all-cause mortality 
(95% CI, 0.73-0.96), 30% in combined fatal and nonfatal CV 
disease end points (95% CI, 0.61-0.79), and 34% in revas-
cularization rates (95% CI, 0.53-0.83).3 The meta-analysis 
found no evidence of significant harm caused by a statin or 
negative effects on patient quality of life. 

Pitavastatin
Pitavastatin was approved in the United States in 2009, 
although it has been available in Japan since 2003. Pitava-
statin is a synthetic lipophilic statin with an 11-hour half-
life. Following oral ingestion, it enters the enterohepatic 
circulation without the formation of active metabolites. 
Pitavastatin is principally metabolized by the cytochrome-

P450 (CYP) 2C9 isoenzyme and avoids the major CYP3A4 
pathway; thus CYP-mediated drug interactions are greatly 
reduced.4

Several 12-week dose comparative studies with 
pitavastatin have been conducted. The first study ran-
domized subjects (N = 857) to 1 of 4 groups: pitavastatin 
2 or 4 mg/d or simvastatin 20 or 40 mg/d.5 Pitavastatin 
2 mg demonstrated significantly greater reductions in low- 
density lipoprotein cholesterol (LDL-C; 39% vs 35%;  
P = .014) and greater reductions in non–high-density lipo-
protein cholesterol (non–HDL-C) than did simvastatin  
20 mg/d. Pitavastatin 4 mg/d and simvastatin 40 mg/d 
each reduced LDL-C by about 44%. Pitavastatin 4 mg/d has 
also been compared to atorvastatin 20 mg/d in 418 sub-
jects.6 After 12 weeks, pitavastatin 4 mg/d and atorvastatin 
20 mg/d produced similar reductions in LDL-C (~42%). No 
differences between groups were noted for other param-
eters, including HDL-C and non–HDL-C. 

Long-term extension studies have evaluated the safety 
and efficacy of pitavastatin. Patients randomized to pitava-
statin, atorvastatin, or simvastatin for 12 weeks received 
open-label pitavastatin 4 mg/d for up to 52 weeks (N = 
1353).7 Notable findings included maintenance of LDL-C 
reductions from the end of the 12-week trial to 52 weeks 
with all 3 treatments. HDL-C levels continued to increase 
during follow up, rising 14.3% from baseline. Another long-
term study compared pitavastatin 4 mg/d and atorvastatin 
20 or 40 mg/d (N = 212).6 Both statins produced similar 
reductions in LDL-C and improvements in other major 
lipoproteins; however, atorvastatin significantly increased 
fasting blood glucose from baseline (7.2%; P < .05), whereas 
pitavastatin showed a nonsignificant increase of 2.1%.

The Japanese LIVALO Effectiveness and Safety (LIVES) 
Study (N = 20,000) evaluated the effects of pitavastatin 1 to 
4 mg daily in clinical practice.8 Among patients with abnor-
mal baseline values, treatment with pitavastatin was associ-
ated with a 29% reduction in LDL-C and a 23% reduction in 
triglycerides after 2 years. There was a 5.9% overall increase 
in HDL-C and a 24.6% increase among those with baseline 
HDL-C values <40 mg/dL. Pitavastatin was also associated 
with an improvement in glycosylated hemoglobin (A1C) 
values among those with diabetes mellitus (DM). Concomi-
tant antidiabetic therapy was continued during the study. 
These findings suggest that pitavastatin does not worsen 
glycemic parameters. A 5-year extension of the LIVES study 
(N = 6582) demonstrated that long-term treatment with 
pitavastatin maintained the LDL-C reductions observed in 
the 2-year trial.8 Furthermore, HDL-C levels continued to 
climb, with an overall 29% increase among those with base-
line values < 40 mg/dL. Patients who achieved both LDL-C 
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and HDL-C targets experienced the greatest reductions in 
CV and cerebrovascular risk.

Finally, the Japan Assessment of Pitavastatin and Ator-
vastatin in Acute Coronary Syndrome (JAPAN-ACS) study 
was a prospective, open-label trial that investigated the 
effects of pitavastatin 4 mg/d and atorvastatin 20 mg/d on 
coronary plaque volume (PV) among patients with acute 
coronary syndrome (N = 252) undergoing intravascular ultra-
sound.9 After 8 to 12 months of treatment, the mean change 
in PV was –16.9 ± 13.9% and –18.1 ± 14.2% in the pitavastatin 
and atorvastatin groups, respectively. Each statin produced 
significant but equivalent regression of PV. 

Other key findings from additional pitavastatin clinical 
trials are found in Table 1.10-17

Key Questions
The following are common questions asked by family physi-
cians when considering statin therapy to treat patients with 
dyslipidemia.

What are the key lipoprotein differences among  
available statins?
Nearly all statins are able to provide the minimal 30% to 40% 
LDL-C reduction as suggested by the National Cholesterol 
Education Program Adult Treatment Panel III for high-risk 
patients (Table 2).18-22 If greater reductions are required, 
higher doses of more potent agents, such as atorvastatin 
and rosuvastatin, may be needed.

Statins also provide moderate increases in HDL-C, 

Statins Population Findings/Comments

Dose Comparative Studies

Pitavastatin 4 mg vs

Simvastatin 40 mg15

Dyslipidemic adults with  
≥  2 CV risk factors  
(N = 355)

Each statin: LDL-C i by 44% at 12 weeks 

>  80% reached LDL-C goal

Pitavastatin 2 mg, 4 mg17 Dyslipidemic adults age ≥ 65 years  
(N = 545)

LDL-C i by 43%, HDL-C h by 9.6% at 60 weeks

Only 17% required uptitration to 4 mg 

89%-94% achieved LDL-C goals

Pitavastatin 4 mg vs

Simvastatin 40-80 mg16

Dyslipidemic adults with  
≥  2 CV risk factors  
(N = 178)

Each statin: LDL-C i by ~42% at 44 weeks

Discontinuation (5.8% vs 10.5%), myalgia (4.1% vs 
12.3%) for pitavastatin vs simvastatin, respectively 

Other Clinical Trials

Pitavastatin 2 mg vs

Atorvastatin 10 mg vs

Rosuvastatin 2.5 mg10

Dyslipidemic adults with CV risk factors 
(N = 302)

All agents: LDL-C i by 40%-45% at 16 weeks

Atorvastatin and rosuvastatin: A1C h

Pitavastatin 2 mg vs

Rosuvastatin 2.5 mg11

Dyslipidemic adults with type 2 DM  
(N = 90)

Both agents: Inflammation i, lipids improved, no adverse 
effects on glycemic control

Rosuvastatin: Greater LDL-C i, hsCRP vs pitavastatin

Pitavastatin 2.3 mg vs

Atorvastatin 11.3 mg vs

Pravastatin 10.3 mg vs

No statin13

Previous PCI  
(N = 743)

Each statin: Major coronary events i

LDL-C and HDL-C: Predicted coronary events

Pitavastatin and atorvastatin: Greater LDL-C i vs 
pravastatin

Only pitavastatin: Significant HDL-C h vs no statin

Pitavastatin 2 mg vs

Atorvastatin 10 mg12

ACS patients who underwent emergency 
PCI and IVUS  
(N = 160)

Fibrofatty composition, PV: Significant i with pitavastatin

Pitavastatin 2 mg14 Adults with acute MI  
(N = 1039)

71% achieved LDL-C goal at 12 months

Pitavastatin: Favorable effects on biomarkers maintained 
at 12 months

 TABLE 1  Key findings from pitavastatin clinical trials

A1C, glycosylated hemoglobin; ACS, acute coronary syndrome; CV, cardiovascular; DM, diabetes mellitus; HDL-C, high-density lipoprotein cholesterol; hsCRP, high-
sensitivity C-reactive protein; IVUS, intravascular ultrasound; LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction; PCI, percutaneous coronary interven-
tion; PV, plaque volume.
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with subtle differences observed among the agents. Atorva-
statin and fluvastatin usually provide the smallest increases 
in HDL-C (up to ~6%), whereas simvastatin, pitavastatin, 
and rosuvastatin produce more robust increases (~5% to 
10%).20,21,23 The effect of statins on non–HDL-C is similar to 
their effect on LDL-C.22 Non–HDL-C is a secondary target 
of therapy in patients with triglyceride levels ≥200 mg/dL. 
Non–HDL-C includes all atherogenic particles (ie, LDL-C 
and triglyceride-rich lipoproteins) and is calculated as 
the difference between total cholesterol and HDL-C. The 
non–HDL-C goal is 30 mg/dL higher than the LDL-C goal. 
Clinical investigation continues to demonstrate that non–
HDL-C is a valuable predictor of CV risk. An analysis of 
statin-treated patients indicated that compared with LDL-C 
and apolipoprotein B, non–HDL-C has a greater strength of 
association for risk of future CV events.24

Is diabetes really a consequence of statin therapy?  
If so, do differences exist among the statins?
The US Food and Drug Administration (FDA) recently 
added warnings to all statin labeling indicating that statins 
can raise blood glucose and A1C levels.25 These effects 
appear to be modest and dose dependent. This concern 
initially emerged in the Justification for the Use of statins 
in Prevention: an Intervention Trial Evaluating Rosuva-
statin (JUPITER) study when statin users experienced a 
25% higher incidence of new onset DM compared to those 
receiving placebo.26 The short-term effects of various ator-
vastatin doses on glycemic indices further support these 
findings.27 Compared to placebo, all atorvastatin doses sig-
nificantly increased A1C and fasting plasma insulin levels 
after 8 weeks (all, P < .01). Additionally, a meta-analysis of 
5 major statin trials involving 32,752 patients demonstrated 
that patients receiving intensive-dose statin therapy had a 
12% higher risk of developing DM than patients receiving 
moderate-dose statin therapy.28 

The association between statin therapy and DM is 
considered a class effect; differences among the statins are 
controversial. In an analysis of 13 major randomized con-
trolled trials, pravastatin produced a nonsignificant 3% 
increase in new onset DM, whereas rosuvastatin was asso-
ciated with an 18% increase.28 A 16-week, head-to-head 
comparison showed that pitavastatin had no effect on A1C, 
while modest increases were seen with low-dose atorva-
statin and rosuvastatin.10 In another study, atorvastatin but 
not pitavastatin produced significant (P < .03) increases in 
glycoalbumin and A1C (P < .01), whereas fasting glucose 
and insulin levels tended to decrease with pitavastatin.29 
However, findings from the meta-analysis showed that the 
individual studies lacked sufficient specific data to detect 
heterogeneity between statins.30

Overall, statins are associated with modest increases 
in glycemic indices and new onset DM. This association 
appears to be greater with high-dose therapy; however, 
additional trials are needed to fully understand possible dif-
ferences among statins. 

Which drug interactions are clinically important?
As statin pharmacokinetic data have accumulated, critical 
drug interactions have become more apparent. The major 
concern is increased statin exposure secondary to lim-
ited metabolism, resulting in more dose-dependent AEs, 
such as muscle injury. CYP3A4 isoenzyme involvement is 
common in clinically significant interactions. Lovastatin,  
simvastatin, and to a lesser extent, atorvastatin are all sub-
strates for CYP3A4.31 The FDA recently updated labeling for 
simvastatin and lovastatin to provide information on con-
traindications and dose limitations with concomitant agents 
[www.fda.gov/Drugs/DrugSafety/ucm293877.htm].18,25

Statins have differing effects on warfarin metabolism, 
with most agents increasing the international normalized 
ratio (INR). Conversely, atorvastatin and pitavastatin have 

 TABLE 2  Range of Low-Density Lipoprotein Cholesterol (LDL-C)–lowering among statins18-21

LDL-C Range (i) Atorvastatin Fluvastatin Lovastatin Pitavastatin Pravastatin Rosuvastatin Simvastatin

20%-25% — 20 mg — — — — —

25%-30% — 40 mg — — 10 mg — —

30%-35% — 80 mg 20 mg 1 mg 20 mg — 10 mg 

35%-40% 10 mg — 40 mg 2 mg 40 mg — 20 mg 

40%-45% 20 mg — 80 mg 4 mg 80 mg 5 mg 40 mg

45%-50% 40 mg — — — — 10 mg —

50%-60% 80 mg — — — — 20 mg —

>60% — — — — — 40 mg —
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shown no significant effect on prothrombin time when 
added to chronic warfarin therapy.23,32 Despite this, appro-
priate INR monitoring is suggested when any statin is added 
to warfarin treatment. 

Another recent FDA advisory focusing on human 
immunodeficiency virus and hepatitis C virus protease 
inhibitors further emphasizes the importance of statin 
interactions.33 The advisory provides specific dose limita-
tions and contraindications for 7 statins. Similar to other 
potent CYP3A4 inhibitors, protease inhibitors can increase 
lovastatin and simvastatin levels by 13- to 20-fold. No infor-
mation is available for fluvastatin, while no dose limitations 
are needed for pitavastatin or pravastatin.33 

Mechanisms implicating statins in other drug interac-
tions include inhibition of CYP2C9, glucuronidation, and 
organic anion transporting polypeptide (OATP).31 Concom-
itant treatment with gemfibrozil and a statin produces a 
significant interaction, as this combination inhibits CYP2C9 
and glucuronidation, resulting in marked increases in statin 
exposure. Similarly, the coadministration of a statin with 
cyclosporine is clinically relevant. Cyclosporine blocks 
another key step in statin metabolism, OATP, resulting in 
elevated concentrations of nearly all statins. The concomi-
tant use of cyclosporine with lovastatin, simvastatin, or 
pitavastatin is contraindicated, whereas most other agents 
require dose limitations.18,23,25,31

  
Do statins possess a dose-dependent threshold for 
adverse events?
A general dose-dependent threshold for AEs has been 
observed with statin therapy. This upper limit is more 
apparent with certain statins and primarily manifests as 
myotoxicity or increased hepatic transaminase levels. High-
dose simvastatin has shown the most evidence regarding 
increased myopathy. In the Study of the Effectiveness of 
Additional Reductions in Cholesterol and Homocysteine 
(SEARCH) trial, 53 patients (0.9%) in the simvastatin 80-mg 
group experienced myopathy, including 7 cases (0.1%) of 
rhabdomyolysis, over a mean of 6.7 years of follow-up.34 
By comparison, there were 2 reports of myopathy (0.03%) 
in the 20-mg group. Similarly, in Phase Z of the A to Z trial, 
9 reports (0.4%) of myopathy, including 3 cases of rhabdo-
myolysis (0.13%), were reported with simvastatin 80 mg 
over a median of 2 years of follow-up, compared to none 
with lower doses.35 Lower rates of myopathy and rhabdo-
myolysis (0.0%-0.3% and 0.0%-0.1%, respectively) were 
found with atorvastatin 80 mg, fluvastatin 80 mg, and rosu-
vastatin 40 mg in major trials.36 These data prompted the 
FDA to publish an advisory on simvastatin dose limitations, 
including restricting the 80-mg dose.18 A threshold also has 

been observed with other statins, as an approximate 3-fold 
higher incidence of creatine kinase (CK) and hepatic trans-
aminase elevations occur when titrating from moderate to 
maximal doses.37

Should ethnicity be a factor in selecting a statin?
While no specific recommendations presently exist regard-
ing the selection of statin therapy based on ethnicity, rosu-
vastatin doses, including the 5-mg starting dose, should be 
reduced in patients of Asian ancestry because of a 2-fold 
increase in pharmacokinetic parameters compared to 
whites.38 Otherwise, the few studies evaluating individual 
agents among various ethnic groups generally suggest simi-
lar effects on pharmacokinetic parameters, lipid changes, 
and CV outcomes. 

One study compared pharmacokinetic parameters 
of pitavastatin between healthy Caucasian and Japanese 
men.39 Pitavastatin demonstrated pharmacokinetic bio-
equivalence between the 2 groups with no clinically relevant 
differences. A substudy of ASCOT assessed the lipid effects 
of atorvastatin among whites, blacks, and South Asians.40 No 
significant differences were observed in the reductions in 
total cholesterol, LDL-C, or triglycerides. Lastly, outcomes 
were evaluated among different ethnicities in the JUPITER 
study.41 Similar reductions in major CV events were noted 
for whites versus non-whites with Hispanics and blacks 
experiencing comparable risk reductions. 

How should statin-associated myalgia be managed?
Approximately 11% of patients receiving moderate- to high-
dose statin therapy experience muscle symptoms.42 This 
common AE can greatly affect therapy by reducing quality 
of life and adherence and limiting treatment outcomes. A 
step-wise approach can be implemented to minimize the 
risk of myotoxicity. 

The first step is to avoid critical drug interactions that 
increase statin exposure. The statins most susceptible to 
interactions are those metabolized by CYP3A4—simva-
statin, lovastatin, and atorvastatin. Medications commonly 
used that inhibit CYP3A4 include macrolide antibiotics and 
azole antifungals.42

Second, establishing a firm diagnosis of statin- 
associated myalgia is critical. This is often challenging given 
that many comorbid conditions (eg, arthritis) are associated 
with muscle symptoms. Ruling out other possible contribu-
tors, such as thyroid dysfunction, electrolyte abnormali-
ties, and recent muscle injury, also should be considered. 
Temporary discontinuation of the statin to determine if 
symptoms improve is suggested. Monitoring the CK level 
is prudent in symptomatic patients to gauge potential myo-
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toxicity and determine if therapy should be discontinued. 
The National Lipid Association recommends stopping statin 
therapy when signs and symptoms of rhabdomyolysis are 
present, including CK >10,000 IU/L or >10 times the upper 
limit of normal with elevated serum creatinine or requiring 
intravenous hydration.42

Other steps include switching to a different statin, 
reducing the statin dose, or using intermittent dosing (eg, 
every other day or twice weekly) with an extended half-
life statin (eg, atorvastatin or rosuvastatin).42 Lastly, a bile 
acid resin or the cholesterol absorption inhibitor ezetimibe 
can be used. These classes produce only moderate reduc-
tions in LDL-C (~20%) but are unlikely to cause muscle  
symptoms. n
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