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Background: Emerging data indicates that natriuretic peptide 
biomarker-based screening and early intervention could 
prevent left ventricular dysfunction or new-onset heart failure 
(HF). The 2017 update of the American College of Cardiology/
American Heart Association/Heart Failure Society of America 
guideline for managing HF provides a IIa recommendation for 
natriuretic peptide biomarker screening followed by a team-
based approach for preventing HF. 
Observations: Clinical pharmacists worked collaboratively 
with a cardiology specialist and primary care practitioners to 
establish a protocol to identify patients at risk for HF. Patients 
with hypertension and/or type 2 diabetes mellitus (T2DM) and 

without a history of HF with N-terminal pro-B-type natriuretic 
peptide > 125 pg/mL received follow-up from clinical 
pharmacists, including initiation and/or adjustment of renin-
angiotensin system inhibitors, discussion of echocardiogram, 
and comprehensive disease state management of hypertension, 
T2DM, atherosclerotic cardiovascular disease risk reduction, 
oral nonsteroidal anti-inflammatory drug reduction, and 
tobacco cessation. 
Conclusions: By using natriuretic peptide screening, clinical 
pharmacists were able to identify patients with hypertension 
and/or T2DM who were at higher risk for HF and provide 
comprehensive medication management.
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Heart failure (HF) is one of the lead-
ing causes of hospitalizations and 
the most expensive Medicare diag-

nosis. Its prevalence continues to rise with 
a projected increase of 46% from 2012 to 
2030 resulting in > 8 million people aged  
≥ 18 years with HF in the United States. 
Despite improvements in therapy, mortal-
ity remains unacceptably high with a 50% 
mortality rate within 5 years. Early detec-
tion strategies are needed to identify pa-
tients at risk of developing HF to delay the 
disease course and improve survival.1,2 

Emerging data indicates that natri-
uretic peptide biomarker-based screening 
using B-type natriuretic peptide (BNP) or N- 
terminal pro-B-type natriuretic peptide 
(NT-proBNP) and early intervention for 
patients at risk of HF could prevent develop-
ment of left ventricular dysfunction or new- 
onset HF.3-5 The 2013 St. Vincent’s Screening 
to Prevent Heart Failure (STOP-HF) trial is 
the largest study to date to evaluate BNP as 
a screening tool for patients at risk for HF.4 
Patients at risk of HF who did not have es-
tablished left ventricular systolic dysfunction 
or symptomatic HF were assigned randomly 
to usual primary care or BNP screening. Pa-
tients with BNP levels ≥ 50 pg/mL underwent 
echocardiogram and were referred to a car-
diovascular specialty service for management. 
The cardiovascular specialty clinic included 

a team of registered nurses, nurse practitio-
ners, pharmacists, dieticians, palliative care 
specialists, and cardiologists. Individuals in the 
intervention group showed increased renin- 
angiotensin system (RAS) inhibitor use at  
follow-up (control, 49.6%; intervention, 
59.6%; P = .01). All patients received coach-
ing by a nurse who emphasized individual 
risk, importance of medication adherence, 
and healthy lifestyle behaviors. After a mean 
follow-up of 4.2 years, 59 of 677 participants 
(8.7%) in the control group and 37 of 697 
(5.3%) in the intervention group (odds ratio 
[OR], 0.55; 95% CI, 0.37 to 0.82; P = .003) 
met the primary end point of left ventricular 
dysfunction with or without HF. BNP-based 
screening in conjunction with collaborative 
care reduced rates of left ventricular dysfunc-
tion and HF. 

In the 2013 PONTIAC trial, patients 
with type 2 diabetes mellitus (T2DM) with-
out cardiac disease but with NT-proBNP lev-
els > 125 pg/mL were randomized to usual 
diabetes care or intensified care at a car-
diac outpatient clinic for initiation and in-
crease of RAS inhibitors and β blockers.5 After  
2 years, patients randomized to the intensified 
care group showed a 65% risk reduction of the 
primary endpoint of hospitalization or death 
from cardiac disease (P = .04). 

Based on this evidence, the 2017 fo-
cused update of the American College of  
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Cardiology (ACC)/American Heart Associa-
tion (AHA)/Heart Failure Society of Amer-
ica (HFSA) guideline for managing HF 
added a IIa recommendation for natriuretic 
peptide biomarker screening in those at risk 
of developing HF.6 The guideline recom-
mends biomarker screening in conjunction 
with team-based care, including a cardio-
vascular specialist, and guideline-directed 
management and therapy to prevent devel-
opment of left ventricular dysfunction or 
new-onset HF. 

Although ordering a natriuretic peptide 
biomarker laboratory test is straightforward, 
the variability of team-based care across insti-
tutions and health systems makes it difficult 
to standardize screening and interventions for 
patients at risk for HF. We developed and pi-
loted a process using clinical pharmacists in 
primary care for natriuretic peptide biomarker 
screening and risk factor reduction within the 
established patient aligned care team (PACT) 
framework at a US Department of Veterans 
Affairs (VA) medical center. In this paper, we 
describe our implementation process includ-
ing descriptive preliminary outcomes.

METHODS
The PACT team-based approach in primary 
care clinics is similar to the patient-centered 
medical home framework. A PACT includes 
the veteran patient and an interdisciplinary 
team of health professionals composed of 
their primary care practitioner (PCP), regis-
tered nurse care manager, clinical pharma-
cist, and other clinical and administrative 
staff. The PACT clinical pharmacist has pre-
scriptive authority within a scope of prac-
tice to provide postdiagnostic chronic disease 
state management including management of 
T2DM, hypertension, HF, chronic obstructive 
pulmonary disease, anticoagulation, tobacco 
cessation, and atherosclerotic cardiovascu-
lar disease (ASCVD) risk reduction. Clinical 
pharmacists can prescribe and adjust medica-
tions and order laboratory tests. 

Our institution, Clement J. Zablocki VA 
Medical Center (CJZVAMC) in Milwaukee, 
Wisconsin, has a specialty HF clinic that pri-
marily manages ACC/AHA Stage C HF 
patients. The HF clinic uses a team-based ap-
proach to collaborate and coordinate care for 
the veteran. The HF team is comprised of car-
diology specialists, registered nurses, clini-

cal pharmacists, dietitians, and administrative 
staff. Two PACT clinical pharmacists also staff 
the HF clinic at CJZVAMC and work collabor-
atively to initiate, adjust, and optimize veter-
ans’ HF medication regimens.  

Two primary care PACT panels were se-
lected for this project. Before implementation, 
a pharmacy resident and 3 PACT clinical phar-
macists (2 of whom also staff the HF clinic) 
met with a HF cardiology specialist and  
2 PACT PCPs to finalize the team-based pro-
cess and workflow. PCPs were presented with 
the evidence-based background, purpose, and 
project design, which included patient iden-
tification, NT-proBNP laboratory test order-
ing, medication adjustment schedules, and 
protocol for ordering echocardiograms (Fig-
ure). Templated notes were created to allow 
for consistent documentation in patients’ elec-
tronic health record. A telephone script also 
was written for the initial telephone call to pa-
tients to explain in patient-friendly terms the 
implications of an elevated NT-proBNP level, 
the echocardiogram procedure, and recom-
mendations for risk reduction. 

Patient Selection 
Patients aged ≥ 18 years with hyperten-
sion, taking antihypertensive medication 
for ≥ 1 month, or diagnosed with T2DM for  
≥ 6 months were included. Using the param-
eters provided in the STOP-HF trial, patients 
with evidence or history of left ventricular dys-
function, defined as a left ventricular ejection 
fraction (EF) < 50% or an E/e’ ratio > 15 in the 
setting of normal EF, or symptomatic HF were 
excluded. Patients with a diagnosis causing life 
expectancy < 1 year were excluded, which was 
determined based on review of the patient’s 
chart or discussion with the PCP. 

A clinical pharmacist screened patients with 
an upcoming PCP appointment between Sep-
tember 2019 and January 2020 for eligibil-
ity. For patients who met criteria, the clinical 
pharmacist ordered a NT-proBNP laboratory 
test to their already scheduled tests and en-
tered a templated note into the patient’s chart 
to alert the PCP of the test. NT-proBNP was 
used rather than BNP because it was the na-
triuretic peptide laboratory test available at 
CJZVAMC during this time. Patients with NT-
proBNP < 125 pg/mL received usual care from 
their PCPs. Patients with NT-proBNP ≥ 125 
pg/mL received a follow-up phone call from a  
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clinical pharmacist to discuss the laboratory 
test result with recommendations for ini-
tiation or increase of RAS inhibitors and an 
echocardiogram. If the patient agreed to an 
echocardiogram, the PCP was notified to order 
the test. For patients aged > 80 years with el-
evated NT-proBNP, risk vs benefit and patient-
specific goals of care were discussed with the 
PCP. For patients whose echocardiograms re-
vealed left ventricular dysfunction, initiation or 
adjustment of β blockers was considered. Dur-
ing RAS inhibitor increase, the clinical phar-
macists provided a review of the patient’s risk 
factors and optimized management of hyper-
tension, T2DM, ASCVD risk reduction, oral 

nonsteroidal anti-inflammatory drug (NSAID) 
reduction, and tobacco cessation.

Outcome Measures
Outcome measures included the percentage 
of patients who met inclusion/exclusion cri-
teria and had an elevated NT-proBNP level, 
percent change in RAS inhibitor prescrip-
tions and optimized dosing after interven-
tion, frequency of left ventricular dysfunction 
visualized with echocardiograms, and quan-
tification of pharmacist interventions in dis-
ease state management. Descriptive statistics 
were used to analyze demographic data, 
RAS inhibitors prescriptions before and after  

FIGURE Project Design 

Other Medication Management and Referral

Relative contraindicated 
medications in heart 
failure (NSAIDs)

Consider discontinuation

Risk factor reduction Management of HTN, ASCVD 
risk reduction, T2DM, tobacco 
cessation

Lifestyle education and 
referral

Referral to dietician, VA Whole 
Health classes, or weight loss 
program (eg, MOVE)

Continue usual care

Identify patients with risk factors for heart failure 

Order NT-proBNP level at upcoming PCP visit 

NT-proBNP < 125 pg/mL
NT-proBNP ≥ 125 pg/mL 

Request PCP to consider echocardiogram

Angiotensin Converting Enzyme Inhibitors Dosages

Medications Starting, mg Maximum, mg

Lisinopril
Enalapril
Ramipril

2.5-5 daily
2.5 twice daily
1.25-2.5 daily

20-40 daily
10-20 twice daily
10 daily

Angiotensin II Receptor Blocker Dosages

Medication Starting, mg Maximum, mg

Losartan

Valsartan

25-50 daily

40 twice daily

100 daily

160 twice daily

Abbreviations: ASCVD, atherosclerotic cardiovascular disease; HTN, hypertension; 
NSAID, nonsteroidal anti-inflammatory drug; NT-proBNP, N-terminal pro-B-type 
natriuretic peptide; PCP, primary care practitioner; RAS, renin-angiotensin system; 
T2DM, type 2 diabetes mellitus; VA, US Department of Veterans Affairs.

Initiation/increase of RAS inhibitors and β blockers to target dosageInitiation/Increase of RAS inhibitors (STOP-HF, PONTIAC)

Structural heart disease: 
stage B heart failure

Angiotensin Converting Enzyme Inhibitors Dosages
Medications Starting, mg Target, mg

Lisinopril
Enalapril
Ramipril

2.5-5 daily
2.5 twice daily
1.25-2.5 daily

20-40 daily
10-20 twice daily
10 daily

Angiotensin II Receptor Blocker Dosages

Medications Starting, mg Target, mg

Losartan
Valsartan

25-50 daily
40 twice daily

150 daily
160 twice daily

β Blockers Dosages

Medications Starting, mg Target, mg

Carvedilol IR

Metoprolol succinate
Bisoprolol

3.125 twice 
daily
12.5-50 daily
1.25 daily

Weight < 187 lbs: 25 twice daily 
Weight ≥ 187 lbs: 50 twice daily
200 daily
10 daily

No structural heart disease:  
stage A heart failure or No  

echocardiogram ordered or pending 
echocardiogram results
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intervention, echocardiogram results, phar-
macist recommendations, and acceptance 
rates of disease state management.

RESULTS
Between September 2019 and January 
2020, 570 patients from 2 PACT teams 
were screened. Of the 570 patients, 246 met 
inclusion criteria with upcoming appoint-
ments. Of these, 24 were excluded, 10 for 
EF < 50%, 13 for E/e’ > 15 in setting of nor-
mal EF, and 1 for hypertension diagnosis 
without an antihypertensive regimen or el-
evated blood pressure. The remaining 222 
patients had an NT-proBNP level ordered 
and drawn and 73 (32.9%) patients had an 
NT-proBNP ≥ 125 pg/mL. Baseline charac-
teristics are described in Table 1. 

Data was collected through March 2020 
(due to COVID-19) found that among the  
73 patients with elevated NT-proBNP: 14 had 
an echocardiogram within the past year with-
out evidence of left ventricular dysfunction; 
39 had echocardiograms ordered; and 19 had 
echocardiograms completed by March 2020. 
Among the 19 echocardiograms, 16 (84%) 
showed no evidence of left ventricular dys-
function, 2 (11%) revealed mildly reduced EF 
(40% to 50%), and 1 (5%) revealed a reduced 
EF (< 40%). These patients were identified 
early in the disease course before symptom 
onset and received intervention with RAS in-
hibitors and disease state management.

Patients prescribed RAS inhibitors in-
creased from 44 to 50. The number of pa-
tients who were able to have their RAS 
inhibitor dosage adjusted increased from 28 
to 31. For the 3 patients with mildly reduced 
or reduced EF, management with β block-
ers was based on RAS inhibitor adjustment 
toleration. One patient with mildly reduced 
EF was switched from metoprolol tartrate to 
metoprolol succinate. 

Clinical pharmacists completed disease 
state assessments to optimize management 
of hypertension, T2DM, ASCVD risk reduc-
tion, oral NSAID reduction, and tobacco 
cessation (Table 2). Interventions clinical 
pharmacists recommended for hypertension, 
in addition to RAS inhibitor management, 
included initiation and adjustment of amlo-
dipine. For T2DM, interventions included 
initiation of metformin and initiation or ad-
justment of empagliflozin. For ASCVD risk 

reduction, interventions included starting a 
statin or adjusting statin therapies to appro-
priate intensities based on clinical ASCVD 
10-year risk. Tobacco cessation interventions 
included pharmacotherapies, counseling, and 
education with written materials. Pharmacists 
counseled patients to minimize or eliminate 
NSAID use and, when appropriate, discontin-
ued active oral NSAID prescriptions.

DISCUSSION
We included patients diagnosed with T2DM 
and hypertension for several reasons. Most 
patients (62%) studied in the STOP-HF trial 
were diagnosed with hypertension. Also, 
T2DM represented the patient population 
enrolled in the PONTIAC trial. Guidance 
from the European Society of Cardiology 
recommends use of natriuretic peptides 
in high-risk populations, such as patients 
with DM and hypertension, to help target  
initiation of preventive measures.7 Lastly, 
T2DM and hypertension patients were eas-
ily identified using population management 
software available at the VA.   

The percentage of patients in this proj-
ect with risk factors for HF and an elevated 

TABLE 1 Baseline Demographics 

Criteria Results

Age, median (range), y 73 (33-91)

Race/ethnicity, No. (%)
White 
Black
Hispanic
Native American
Pacific Islander

61 (83.6)
8 (11.0)
1 (1.4)
1 (1.4)
2 (2.7)

Sex, No. (%)
Male
Female

60 (82.2)
13 (17.8)

Hypertension, No. (%) 71 (97.3)

Diabetes mellitus, No. (%) 28 (38.3)

Hypertension and diabetes mellitus, No. (%) 26 (35.6)

Current tobacco user, No. (%) 10 (13.7)

Renin-angiotensin system inhibitor, No. (%)
Prescribed 
At target dose

44 (60.3)
28 (38.4)

β blocker, No. (%)
Prescribed
At target dose

35 (47.9)
9 (12.3)
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NT-proBNP were similar to the elevated 
levels described in the STOP-HF trial. In 
our project, 32.9% of patients had elevated 
NT-proBNP levels, similar to the 41.6% of  
patients in STOP-HF. Among the completed 
echocardiograms, 16% revealed mildly re-
duced or reduced EF. These patients were 
identified early in the disease course be-
fore symptom onset and received interven-
tion with RAS inhibitors and disease state  
management. 

In addition to early identification of re-
duced EF, this project allowed a targeted 
approach to identifying patients for risk fac-
tor reduction. Between the 2 PACT teams,  
246 patients with T2DM and/or hypertension 
were seen from September 2019 to January 
2020. By using natriuretic peptide screening, 
the clinical pharmacists were able to priori-
tize and focus risk factor management on pa-
tients at higher risk. Pharmacists were then 
able to intervene for all risk factors assessed: 
hypertension, T2DM, ASCVD risk reduction, 
NSAID use reduction, and tobacco cessation. 

During the implementation period, VA 
criteria of use of the angiotensin receptor- 
neprilysin inhibitor, sacubitril/valsartan, 
was restricted to VA cardiology. For patients 
with reduced EF, it was up to the PCP’s dis-
cretion to consult cardiology for further fol-
low-up. In November 2020, the VA removed 
the restriction to cardiology and PCPs were 
able to order sacubitril/valsartan. Although 
not included in the Figure at the time of 
project implementation, the clinical phar-
macist could now transition a patient with re-
duced EF from a RAS inhibitor to sacubitril/ 
valsartan and adjust to target dosages. 

Clinical pharmacists involved in this proj-
ect had established working relationships 
with each of the PACT members before proj-
ect initiation. The PACT employed the clini-
cal pharmacists regularly for chronic disease 
state management. This facilitated adoption of 
the natriuretic peptide screening process and 
PCP buy-in and support. The PCPs agreed to 
discuss adding a NT-proBNP laboratory test 
with the patient, when possible, during their 
in-person appointment and informed the pa-
tient that a pharmacist would call if the result 
was elevated. This warm hand-off facilitated 
the patient’s reception to the clinical pharma-
cists’ recommendations after an elevated NT-
proBNP result. We also reported PCPs’ high 
acceptance rate of pharmacist recommenda-
tions and interventions for disease state man-
agement. These high acceptance rates reflect 
the established working relationships between 
clinical pharmacists and the PACT.

Development of templated notes, medi-
cation adjustment schedules, and telephone 
script allowed for consistent implementation 
into the PACT panels. This process could be 
duplicated and adopted into other PACTs 
who want to use a clinical pharmacist to fa-
cilitate natriuretic peptide screening and risk 
factor reduction. The findings from this proj-
ect can be extrapolated to other team-based 
care such as the patient-centered medical 
home model because these programs exhibit 
many similarities. Both health care mod-
els centralize patient care and use interdis-
ciplinary care teams to promote continuity, 
care coordination, and access to achieve op-
timized patient outcomes. 

Cost was an important factor to consider 

TABLE 2 Disease Assessments Completed and Intervention Acceptance Rate

Assessments Completed,  
No./total (%)

Pharmacist  
Recommendations, No.

Interventions accepted, No./total  (%)

Clinician Patient

Hypertension 27/71 (38) 2 2/2(100) 2/2 (100)

Diabetes mellitus 9/28 (32) 7 6/7 (85) 6/6 (100)

ASCVD risk reduction 27/73 (37) 12 8/12 (67) 5/8 (62)

Tobacco cessation 3/10 (30) 3 N/Aa 2/3 (67)

Oral NSAID reduction 5/11 (45) 3 2/3 (67) 2/2 (100)

Abbreviations: ASCVD, atherosclerotic cardiovascular disease; NSAID, nonsteroidal anti-inflammatory drug.
aCounseling provided to patient at time of encounter.
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when implementing this project. With an in-
crease in prescriptions and elective, outpa-
tient echocardiograms, higher outpatient cost 
is expected. A cost-effectiveness analysis in the 
STOP-HF trial found an overall cost benefit 
by reducing the number of patients diagnosed 
with left ventricular dysfunction or HF and 
emergency hospitalizations for cardiac events 
in those who received collaborative care after 
natriuretic peptide testing.8 These cost savings 
offset increased outpatient costs.

Limitations
Participants were identified initially 
through a computer-generated list of pa-
tients with hypertension or T2DM with-
out a HF diagnosis documented in their 
problem list. This problem list is manually 
updated by PCPs. Although we reviewed 
records for exclusion criteria, eligible pa-
tients might have been excluded. The use 
and interpretation of an NT-proBNP level 
is not specific to cardiac disease. Eleva-
tions can be seen with increased age, kid-
ney dysfunction, and pulmonary disease. 
Additionally, an NT-proBNP level might be 
falsely low in patients who are overweight 
or obese. Because of the relatively short pe-
riod of time, we could not analyze associ-
ations with HF diagnosis or progression, 
hospitalizations due to HF, or mortality. Re-
garding external validity, because of the pre-
established interdisciplinary clinic settings 
and VA pharmacists’ scope of practice with 
prescriptive authority, implementing this 
project might have been better received by 
PCPs and allowed for higher acceptance 
rates of pharmacist interventions at the VA 
compared with a community setting.

CONCLUSIONS
The ACC/AHA/HFSA guidelines recom-
mended use of natriuretic peptide bio-
marker screening in conjunction with 
team-based care for those at risk of devel-
oping HF. We describe our process for im-
plementing team-based care using clinical 
pharmacists in primary care. Our process 
provides a targeted approach to identifying 
patients for risk factor reduction through 
comprehensive medication management 
and could be replicated by other primary 
care clinics using a patient-centered medi-
cal home model. 
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