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Abstract: Most cardiovascular diseases are caused by
modifiable risk factors yet prevalence continues to
increase and heart disease remains the leading cause
of death in the United States. Screening, identifying
and appropriately managing high risk patients are
strategies to shift the paradigm from treatment to pre-
vention. Pharmacists are an underutilized population
health resource despite robust evidence to support
their roles as interdisciplinary team members and
direct patient care providers in both inpatient and out-
patient settings. This article aims to highlight the mul-
tifaceted function and impact of clinical pharmacists
on cardiovascular risk reduction and disease manage-
ment. (Curr Probl Cardiol 2019;44:276�293.)
C
ardiovascular disease (CVD) is the leading cause of morbidity

and mortality in adults worldwide. It is estimated that by

2035 > 130 million adults within the United States will have

some form of CVD which is further burdened by the aging population.1

The concept of cardiovascular health, along with the 2020 goal to

improve cardiovascular health by 20% while reducing death from CVDs

and stroke by 20%, was introduced by the American Heart Association in

2011.1 Characterized by 7 metrics, containing both health behaviors (diet

quality, physical activity, smoking, body mass index) and health factors

(blood cholesterol, blood pressure, blood glucose), there is an expanded

focus on prevention in addition to the treatment of established CVD. Yet
Curr Probl Cardiol, September 2019

http://crossmark.crossref.org/dialog/?doi=10.1016/j.cpcardiol.2018.07.003&domain=pdf
https://doi.org/10.1016/j.cpcardiol.2018.07.003


the identification and control of modifiable risk factors, along with adher-

ence to clinical practice guidelines, remains suboptimal.

Team-based care as a means to addressing the developing CVD epidemic is

endorsed by the American College of Cardiology.2,3 Pharmacists are accessi-

ble providers and interact with patients at multiple touch points from inpatient

to outpatient settings and finally within the community. Advanced training,

through postgraduate residency, fellowship, multidisciplinary credentialing,

and board certification, distinguish clinical pharmacists and clinical pharmacy

services (CPS). Defined as “a health sciences discipline in which pharmacists

provide patient care that optimizes education, therapy and promotes health,

wellness and disease prevention”4 CPS comprises complex medication man-

agement, through collaborative practice with a physician or as an independent

pharmacist provider, transitional care focused on preventing medication errors

and patient education. Therefore, clinical pharmacist interventions have exten-

sively demonstrated a positive impact on 3 major domains: therapeutic, safety,

and humanistic outcomes.5

Specialized clinical training explicitly in cardiology is available as a sec-

ond-year postgraduate year pharmacy residency. After completion of this resi-

dency, or with significant practice experience dedicated to cardiology, a

pharmacist is eligible for cardiology board certification by examination. The

delivery of cardiovascular care to patients by a clinical pharmacist can occur

within primary care offices, institutional settings, cardiology practices, com-

munity pharmacies, and managed care organizations. CPS embedded in pri-

mary care or a patient-centered medical home traditionally focus on

modification of risk factors, such as diabetes, smoking, hypertension, obesity

and dyslipidemia, and prevention of CVD. At institutional settings, cardiology

pharmacists frequently round in the coronary care unit and are involved treat-

ment of acute CVDs such as stroke and cardiac arrest. Management of chronic

CVDs, such as heart failure, or longitudinal anticoagulation monitoring can

also be performed by pharmacists practicing in primary care or cardiology

clinics. Though the exact role may vary by setting, a pharmacist’s extensive

drug knowledge results in a patient-centered approach to pharmacotherapy.

This paper will highlight clinical pharmacists as cardiovascular care providers

from risk reduction to disease management across the continuum of care.
Risk Reduction
Diabetes
In 2017, the Centers for Disease Control and Prevention reported that

over 100 million adults are living with diabetes or prediabetes.6 The
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TABLE 1. Metabolic effects and cardiovascular outcomes of commonly used antihyperglycemics.
Adapted from reference79

Drug class Metabolic effects Impact on

cardiovascular outcomes

Insulin Weight gain Neutral
Biguanides Weight loss Metformin: decreased risk
Sulfonylureas Weight gain Neutral
Thiazolidinediones Weight gain Pioglitazone: potential benefit but

increased risk of HF
Glucagon-like peptide-1
receptor (GLP-1) agonists

Weight loss Exenatide: neutral
Liraglutide: FDA-approved to reduce heart
attack, stroke, and CV death in patients
with T2DM and established CVD

Lixisenatide: neutral
Semaglutide: decreased risk

Dipeptidyl peptidase-4
(DPP4)
inhibitors

Weight neutral Alogliptin: increased risk of HF
Linagliptin: increased risk of HF
Saxagliptin: increased risk of HF
Sitagliptin: neutral

Sodium-glucose co-
transporter 2
(SGLT2) inhibitors

Weight loss Canagliflozin: decreased risk
BP reduction Empaglizoin: FDA-approved to reduce risk

of CV death in patients with T2DM and
established CVD

TG reduction

BP, blood pressure; CV, cardiovascular; CVD, cardiovascular disease; FDA, Food and Drug
Administration; HF, heart failure; TG, triglycerides; T2DM, type 2 diabetes mellitus.
burden of diabetes is disproportionate as prevalence varies significantly

by ethnicity, education level, socioeconomic status, and geographical

region.7 It is estimated that only 52.5% of patients achieve a target hemo-

globin A1c of <7%.8 Consequently, many patients carry a substantial

risk to develop cardiovascular complications such as coronary heart dis-

ease, stroke, peripheral artery disease, and cardiomyopathy.

The provision of diabetes care is complex and requires consistent fol-

low-up, patient-tailored education and motivation. The role of a clinical

pharmacist includes prescribing antihyperglycemics, insulin titration, lon-

gitudinal blood glucose monitoring, and counseling through standardized

diabetes self-management education. Such pharmacist interventions are

well documented to increase medication adherence, improve glycemic con-

trol, and reduce cardiovascular risk.9-12 In a meta-analysis of 7417 patients

conducted by Fazel et al., hemoglobin A1c improved by 1.1% (P < 0.05)

in diabetic patients managed by pharmacists compared to practices with no

pharmacist involvement.13 Furthermore, with the myriad of available insu-

lins and diabetic supplies such as continuous blood glucose monitors and

insulin pumps, incorporating a pharmacist as part of a patient’s health care

team can improve access while reducing health care costs.14
278 Curr Probl Cardiol, September 2019



TABLE 2. Clinical pharmacist impact on acute stroke treatment

Study # Patients

evaluated

DTN

< 60 minutes

DTN

< 45 minutes

Overall DTN

time reduction

Montgomery K,
et al. 201544

38—Pharm 71% 42% 20 minutes

59—No pharm 39% 19% (95% CI: 6.6-33.4)
Gosser RA,
et al. 201645

67—Pharm 30% NR 20 minutes

38—No pharm 16% (69.5 vs 89.5 minutes;
P = 0.0027)

Rech MA,
et al. 201746

45—Pharm 71% NR 25 minutes

80—No pharm 29% (48 vs 73 minutes;
P < 0.01))

Jacoby JS,
et al. 201847

49—Pharm 71% 49% 12 minutes

51—No pharm 61% 25% (46 vs 58 minutes;
P = 0.019)

DTN, door-to-needle; NR, not reported; Pharm, pharmacist.
Antihyperglycemic pharmacotherapy can be difficult to choose after ini-

tiation of first-line metformin since there are multiple adjunct medications

that can be used when factoring patient-specific preferences and comorbid-

ities. Generally, pharmacists modify regimens based on a drug’s hemoglo-

bin A1c lowering potential, hypoglycemia risk, cost, and weight effects.

However increasing evidence from cardiovascular outcomes studies now

favor certain drug classes, such as glucagon-like peptide-1 receptor ago-

nists or sodium-glucose co-transporter 2 inhibitors, to lower cardiovascular

risk.Table 2 summarizes commonly prescribed antihyperglycemics from

this perspective. As cardiologists may not be familiar or comfortable pre-

scribing these newer agents, clinical pharmacists can be instrumental in

appropriate drug selection to mitigate risk and maximize outcomes.
Smoking Cessation
Tobacco use is the largest preventable cause of premature death in the

United States. In 2016, 37.8 million adults were active cigarette smokers

with 76.1% reporting daily use.15 Smoking is a major modifiable risk fac-

tor for CVD and specifically is a cause of coronary heart disease, stroke,

and peripheral vascular disease.16 Smoking cessation benefits patients at

any age and approximately 68% of adult smokers express the desire to

quit.17 6-month quit rates vary by smoking cessation pharmacotherapy
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agent and range from 19.0% (nicotine replacement gum) to 33.2% (vare-

nicline) and 36.5 % (combination nicotine replacement therapy).

Clinical pharmacists are able to provide behavioral support and as drug

experts are particularly poised for medication management. Augustine et

al. retrospectively reviewed long-term quit rates of smokers participating

in a medication management clinic where pharmacists provided pharma-

cotherapy and telephonic smoking cessation counseling.18 Upon enroll-

ment, the pharmacist reviewed treatment options, such as varenicline,

nicotine replacement or bupropion, along with side effects and adminis-

tration to help guide the patient in selecting a smoking cessation aid. Sub-

sequent telephonic monitoring was determined by therapeutic product

and was based on anticipated dose titration or potential for an adverse

drug event. Of the 238 patients enrolled, 51 patients (21%) completed the

smoking cessation program and were smoke free for 30 days. From the

group that completed the program 35% and 24% had successfully quit

smoking at 7-month follow-up and 13-month follow-up, respectively.
Hypertension
The prevalence of hypertension in the U.S. among adults aged

�20 years is estimated to be 34%, equating to 85.7 million affected indi-

viduals. Despite focus and efforts, the attributable death rate has

increased 10.5% during the 2005—2015 time frame.1 The role of the

pharmacist is well established and encompasses medication management,

disease state education, and patient counseling.19 Involvement of a clini-

cal pharmacist has been shown improve control of this CV risk factor

across a variety of settings and patient populations.

The prospective, randomized controlled RxACTION trial assessed the

impact of pharmacist care on BP management through community pharma-

cies, primary care clinics, and hospital outpatient clinics. Pharmacists eval-

uated and educated patients on CV risks, reviewed antihypertensive

regimens and prescribed or titrated medications according to national

guidelines. At the 6-month treatment follow-up, pharmacist care provided

an additional 6.6 mm Hg reduction in systolic blood pressure (P < 0.0006)

and 3.2 mm Hg reduction in diastolic blood pressure (P < 0.01) compared

to usual care.20 Hirsch et al. also noted similar results in a collaborative

physician-pharmacist medication therapy management clinic; patients

receiving pharmacist care had a 7.1 mm Hg reduction in mean systolic

blood pressure while conversely patients in the usual care group had a

1.6 mm Hg increase (P = 0.008). Additionally, a greater percentage of
280 Curr Probl Cardiol, September 2019



patients achieved blood pressure goals in the pharmacist cohort compared

to usual care, 81% vs 44% (P< 0.001), respectively, at 6 months.21

Pharmacist-driven hypertension management in complex patients,

such as those with chronic kidney disease or treatment-resistant hyperten-

sion, has also yielded positive results.22

In addition to collaborative care, other pharmacist interventions resulting in

blood pressure improvement consist of 24-hour blood pressure monitoring,

motivational interviewing, disease state education, telemedicine, and refill

reminders.23,24
Weight Loss
Obesity rates have steadily increased over the last 20 years and in 2015-

2016 the prevalence of obesity among U.S. adults was 39.8%.25 Adults who

are overweight have an increased risk for CVD, particularly coronary heart

disease.26 Counseling for lifestyle changes improves CVD risk factors and

reduces the incidence of type 2 diabetes.27 Furthermore, intensive behavioral

counseling in overweight patients with hypertension, dyslipidemia, impaired

fasting glucose, or metabolic syndrome is recommended by the U.S. Preven-

tive Services Task Force. Pharmacists, particularly in the community setting,

can provide such counseling. Therapeutic lifestyle changes, including weight

loss, are also structured into patient education in clinical pharmacist-driven

diabetes and hypertension management.10,28

There are limited data on the effectiveness of pharmacist-driven

weight management clinics. However, adoption of newer weight manage-

ment medications, such as phentermine/topiramate or lorcaserin, into

clinical practice is poor as evidenced by low prescribing rates.29 Lorca-

serin may be particularly beneficial in patients with high cardiovascular

risk as it has been associated with a number of beneficial cardiometabolic

improvements, such as blood pressure, heart rate, low density lipopro-

teins, high density lipoproteins, and triglycerides,30 with upcoming long-

term cardiovascular safety data.31 The Veterans Health Administration

has identified that pharmacists should be involved in the collaborative

effort to prescribe adjunctive pharmacotherapy as part of a patient’s

weight loss program.32
Dyslipidemia
Low-density lipoprotein cholesterol (LDL-C) is a risk factor for CVD

incidence, recurrence, and fatal outcome. Reduction from baseline is an

important marker as even a 1% reduction in LCL-C decreases CVD risk
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by 1%.33 Multiple studies have determined that pharmacist-driven dysli-

pidemia management results in a greater reduction in LDL-C when com-

pared to other health care providers on an interdisciplinary team.34-36

Specifically, Tsuyuki et al. demonstrated that pharmacist-driven dyslipi-

demia management resulted in a 3-fold increase in patients who achieved

target LDL-C goals compared to the standard of care in the community

pharmacy setting.37

Statins are the cornerstone of dyslipidemia treatment however real-

world utilization for both primary and secondary prevention of athero-

sclerotic cardiovascular disease is suboptimal.38,39 Patients who would

benefit from a statin pharmacotherapy based on clinical practice guide-

lines are often identified during a comprehensive visit with a clinical

pharmacist. As statin intolerance may be an issue for some patients, a

pharmacist’s drug knowledge can lead to alternatives, such as lowering a

statin dose, changing a statin to avoid drug-drug interactions, or selecting

a statin with desirable pharmacokinetics, to avoid discontinuation of

therapy.

However, statin-treated patients still have residual risk for CVD. In

addition to powerful LDL-C lowering effects, either as monotherapy or

adjunct to statin therapy, proprotein convertase subtilisin/kexin type 9

inhibitors are increasingly exhibiting mortality benefits in outcomes tri-

als.40,41 Administered every 2-4 weeks by subcutaneous injection, drug

cost limits the use of PCKS9 inhibitors as insurance companies require

special claims processing or prior authorization. One potential strategy to

facilitate drug obtainment is to involve a clinical pharmacist as evidenced

in a proof of concept study which utilized an electronic medical record

consult service to screen for therapeutic appropriateness and collaborate

with specialty pharmacies.42
Acute Care
Embedding a clinical pharmacist within the cardiovascular care team

at institutional setting results in a reduction of medication errors,43

adverse drug events44 and improved outcomes.

Management of acute ischemic stroke with recombinant tissue plas-

minogen activator is highly time-sensitive and several studies have dem-

onstrated that pharmacists dedicated to acute stroke management can

improve hospital performance in door-to-needle time. Pharmacist roles

included calculating and preparing appropriate doses, assessing for con-

traindications, educating family members on risks and benefits of recom-

binant tissue plasminogen activator and assisting in management of
282 Curr Probl Cardiol, September 2019



TABLE 3. Cardiovascular drug-related problems and clinical pharmacist interventions adapted from reference78

Drug-Related Problem Description Example Intervention

Untreated indications Patient has an indication that
requires drug therapy but is not
receiving any drug for that
indication

Patient without contraindications
not prescribed high-intensity
statin during hospitalization for
AMI

Disease-state focused medication
reconciliation and atorvastatin
80 mg prescribed at discharge

Improper drug selection Patient is prescribed the wrong
drug for stated indication

Patient with HFrEF prescribed
metoprolol tartrate

Conversion to evidence-based
beta-blocker metoprolol
succinate

Subtherapeutic dosage Patient is being treated with too
little of the correct drug for their
medical problem

Apixaban dosed 2.5 mg twice a
day in an elderly woman with
normal renal function

Therapeutic dose adjustment to
5 mg twice a day for appropriate
VTE prevention

Failure to receive drugs Patient has a medical problem
resulting from not receiving a
drug (eg, for pharmaceutical,
psychologic, sociologic, or
economic reason)

Patient prescribed ticagrelor after
PCI but unable to start therapy
as an outpatient due to
excessive drug copay cost
resulting in stent thrombosis

Alternate cost-effective
antiplatelet identified and
prescribed prior to discharge

Supratherapeutic dosage Patient is being treated with too
much of the correct drug

Elderly patient with CKD initiated
on digoxin 0.25mg daily for
HFrEF and atrial fibrillation
resulting in trough serum
concentration of 2.2 ng/mL

Geriatric and renal dose
adjustment to avoid drug toxicity

Adverse drug reactions Patient has a medical problem
resulting from an adverse drug
event

Peripheral edema in a
hypertensive patient receiving
high dose amlodipine

Calcium channel blocker
discontinued and alternate
antihypertensive initiated

(continued on next page)
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TABLE 3 (Continued)

Drug-Related Problem Description Example Intervention

Drug interactions Patient has a medical problem
resulting from a drug-drug, drug-
food or drug-laboratory
interaction

Mild hyperkalemia after
spironolactone added for HFrEF
with concomitant ACE inhibitor
use

Low potassium diet counseling
with frequent follow-up to assess
need for potassium binder
patiromer

Drug use without indication Patient is taking a drug for no
medically valid indication

Ranitidine prescribed for stress
ulcer prophylaxis during
hospitalization for TAVR and
continuously refilled post
discharge in a patient with no
documented GI indication

Comprehensive medication review
to deprescribe and reduce
inappropriate polypharmacy

AMI, acute myocardial infarction; CKD, chronic kidney disease; GI, gastrointestinal; HFrEF, heart failure with reduced ejection fraction; PCI, percutaneous coro-
nary intervention; TAVR, transcatheter aortic valve replacement; VTE, venous thromboembolism.
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concomitant hypertension. Results are summarized in Table 3.45-48 Simi-

larly, pharmacist participation in the treatment of acute myocardial

infarction was shown to be independently associated with a 13.1-minute

reduction in door and/or diagnosis to cardiac catheter lab time and an

11.5-minute reduction in door-to-balloon time.49

Cardiac arrests are another area for clinical pharmacists to enhance

therapeutic outcomes and safety as errors in medication preparation, dos-

ing, and prescribing can be common and lead to patient harm.50 In a retro-

spective analysis of 74 arrest situations, pharmacist participation

increased compliance with Advanced Cardiovascular Life Support guide-

lines (31.9% vs 59.3%; P = 0.03).51 The most commonly detected areas

of noncompliance were errors in dosing (30.4%), delay in intervention

(26.1%), and deviation from treatment guideline (26.1%). A pilot study

evaluating pharmacists as members of the Rapid Response Team showed

delivery of 49 pharmacotherapy interventions, such as medication facili-

tation, dosing and/or therapy recommendations and addition or discontin-

uation of medications, during 32-individual situations.52
Chronic Care
Heart Failure
Projections show that the prevalence of heart failure will increase by

46% from 2012 to 20301 in part caused by longer exposure to risk factors

such as hypertension, smoking, diabetes, obesity, and coronary artery dis-

ease and an aging population. Despite decades of evidence confirming

the benefit of angiotensin converting enzyme inhibitors (ACE inhibitors),

angiotensin II receptor blockers, aldosterone antagonists and select beta-

blockers on morbidity and mortality among patients with left ventricular

dysfunction, this guideline-directed medical therapy is underutilized in

practice. Multiple studies have demonstrated that pharmacist interven-

tions lead to higher rates of guideline-directed medical therapy prescrib-

ing and dose titration along with patient adherence to these prescribed

therapies.53-55 Since heart failure is to a large extent a medically managed

disease clinical pharmacist into the care of heart failure patients can spe-

cifically decrease all-cause mortality and heart failure events.56

Other clinical pharmacist roles in heart failure are medication reconcil-

iation, patient education, therapeutic drug monitoring, and prevention of

medication errors or adverse drug events.57 Integrating a pharmacist in

the discharge process of heart failure patients results in a reduction of dis-

crepancies and prescription errors.58 Similarly, pharmacist participation
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on inpatient heart failure teams has shown reduce the use of drugs that

can worsen or exacerbate heart failure such as NSAIDs, calcium channel

blockers and thiazolidinediones.59
Anticoagulation Management
As a drug class, anticoagulants are highly associated with preventable

adverse drug events.60

Clinical pharmacist management of anticoagulation for the prevention

and treatment of thromboembolic events, traditionally with warfarin, is

well established.61-63 Moreover, pharmacist-driven, physician-supported

anticoagulation clinics improve anticoagulation control, and diminish

rates of bleeding and thromboembolic events.64,65 Health care costs,

driven by decreased emergency department utilization and hospitaliza-

tions, are also reduced in pharmacist-driven anticoagulation clinics.66

Compared to warfarin direct oral anticoagulants (DOACs), such as rivarox-

aban, apixaban, edoxaban, and dabigatran, offer predictable pharmacokinetics,

fixed-dose regimens, fewer drug-drug interactions, and lack routine monitoring

requirements. However, appropriate utilization of DOACs requires careful

consideration of patient-specific factors such as age, renal function, weight,

history gastrointestinal, or intracranial bleeding and adherence. Additionally,

approved indications by the Food and Drug Administration are not as encom-

passing as warfarin and vary by agent. Driven by renal function and indication,

inappropriate DOAC prescriptions are observed in up to 32.4% of patients.67,68

In a retrospective analysis, Ashjian et al. found that patients in a pharmacist-

led DOAC service were significantly more likely to receive a baseline pre-

scription for an appropriately indicated DOAC and at an appropriate dose

compared with the usual care group (93% vs 79.1%, P= 0.009).69 This finding

persisted at 3-6 month follow-up and improved adherence was also seen in the

pharmacist cohort. As anticoagulation clinics shift from warfarin-based thera-

peutic drug monitoring, clinical pharmacists should be engaged in the deci-

sion-making process to determine a patient-tailored anticoagulant regimen at

an appropriate dose, evaluate risk of bleeding complications and monitor

adherence.
Practice Integration
Historically, a patient is referred to an outpatient clinical pharmacist to

achieve tighter control for a single disease state. However cardiovascular

risk reduction models that encompass dyslipidemia, hypertension, diabe-

tes, weight loss, and tobacco cessation are certainly feasible via shared
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medical appointments or pharmacist-coordinated care.70,71 Inpatient clin-

ical pharmacists can be dedicated to a role, such as coronary care or tran-

sitional care, or part of a subspecialty team, and not surprisingly hospitals

utilizing cardiovascular credentialed pharmacists perform better on heart

failure and acute myocardial infarction process of care measures.72

Some of the impediments to an expanded clinical pharmacist role

include perceived lack of training by physicians, inadequate reimburse-

ment and limited data on long term outcomes. However, the doctor of

pharmacy degree has been the entry-level degree since the late 1990s and

pharmacy school curriculum incorporates comprehensive medication

management and patient-centered collaborative care.73 As previously

described, clinical pharmacists undergo additional post graduate training

and rigorous continuing education to maintain credentials and board certi-

fication. Reimbursement models vary and are restricted as pharmacists

are not nationally recognized as providers under Medicare Part B. Health

care reform that promotes care delivery by pharmacists is vital.

Results from the first large randomized trial of pharmacist-driven CVD

risk reduction (RxEACH) are promising and possibly indicative of future

long term outcomes studies. Greater improvement in LDL-C, systolic

blood pressure, hemoglobin A1c and smoking cessation at 3 months

translated into a 21% difference in 10-year risk for CVD compared to

usual care.74

Additional data from multicenter, randomized, prospective clinical

pharmacist-driven studies on cardiovascular risk services to improve

guideline adherence and telemedicine interventions to achieve CVD risk

reduction are forthcoming.75-77

Conclusion
Table 3 describes 8 common cardiovascular drug-related problems

accompanied by pharmacist solutions.78 Pharmacists that have received

appropriate training and credentialing are well suited to identify medica-

tion related problems and tailor pharmacotherapy to optimize outcomes.

To prevent cardiovascular disease in high risk patients and decrease mor-

tality among patients with established disease clinical pharmacists should

be progressively utilized as care providers.
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The role of pharmacists as interdisciplinary team members and direct patient
care providers in both inpatient and outpatient settings is associated to a
reduction cardiovascular risk and heart disease management.

Several perspectives can be drawn from this interesting manuscript.

First, inpatient clinical pharmacists can be dedicated to a role, such as coro-
nary care or transitional care, or part of a subspecialty team. It has been
shown, that hospitals utilizing cardiovascular credentialed pharmacists per-
form better on heart failure and acute myocardial infarction process of care
measures.

Second, pharmacists that have received appropriate training and credentialing
are well suited to identify medication related problems and tailor pharmaco-
therapy to optimize outcomes.

Third, there are some impediments to an expanded clinical pharmacist role,
such as, perceived lack of training by physicians, inadequate reimbursement
and limited data on long term outcomes. However, clinical pharmacists
undergo additional post graduate training and rigorous continuing education to
maintain credentials and board certification. Regarding reimbursement models
vary and are restricted as pharmacists are not nationally recognized as pro-
viders under Medicare Part B. Health care reform that promotes care delivery
by pharmacists is vital.

Results from the first large randomized trial of pharmacist-driven CVD risk
reduction (RxEACH) are promising and possibly indicative of future long term
outcomes studies. Greater improvement in LDL-C, systolic blood pressure,
hemoglobin A1c and smoking cessation at 3 months translated into a 21% dif-
ference in 10-year risk for CVD compared to usual care.

Finally, the authors conclude that to prevent cardiovascular disease in high risk
patients and decrease mortality among patients with established disease clini-
cal pharmacists should be progressively utilized as care providers.

I want to thank the authors for a very interesting and provocative manuscript.
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