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Abstract  
Background: The purpose of this study was to implement and evaluate a pharmacist-led hypertension (HTN) program for under-
resourced patients discharged from the emergency department (ED) or screened at community health events who are lacking a regular 
primary care provider (PCP) relationship.  
Methods: This was a single arm, prospective, pilot study to recruit patients from the Detroit Medical Center (DMC) Sinai Grace Hospital 
(SGH) ED and community health events. The outpatient pharmacist-led transitional care clinic (TCC) was implemented through a 
collaborative practice agreement (CPA) with ED physicians. Eligible patients 18 to 60 years with elevated blood pressure (BP) (> 140/90 
mmHg) and lacking a PCP relationship were referred to the TCC for HTN management. The primary outcome measure was change in 
systolic and diastolic BP (SBP and DBP). Difference in BP values was evaluated using Wilcoxon Signed Ranks test and descriptive 
statistics were used to explain demographic data.  
Results: There were 116 patients enrolled May 2017 to August 2018; 44 (37.9%) completed visit one [cohort 1], 30 (25.9%) completed 
at least three visits [cohort 2], and 16 (13.8%) completed five visits [cohort 3]. Most patients were African American (AA) 97.7%, 47.8% 
were male, and an average of 42.11 (SD 9.70) years. For cohorts 2 and 3, there was significant reduction in BP between TCC visits one 
and two and the reduction was maintained through five visits for patients that remained in the study. Patients who completed five 
visits (n=16) showed a significant change from visit one to visit five in SBP of -23 mmHg (p=0.002) and achieved BP goal with an average 
SBP 139 mmHg (SD 19.33) and DBP 90 mmHg (SD 10.17).    
Conclusion: The pharmacist-led TCC was successfully implemented. Outpatient pharmacists collaborating with ED physicians increased 
access to HTN management with a positive impact on BP outcomes in an under-resourced population.  
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Background 
Although rates of blood pressure (BP) control are increasing, an 
evaluation from the National Health and Nutrition Examination 
Survey (NHANES) found that BP is still uncontrolled in 50% of 
the US population with hypertension (HTN).1 The significant 
prevalence of HTN (diagnosed and undiagnosed)  in African 
American (AA) men (42.4%) and women (44%) 20 years of age 
or older in the United States is among the highest in the world 
and arguably the greatest risk factor for cardiovascular health 
of the AA population.2  HTN in AA is more severe and more 
frequently associated with premature morbidity and mortality 
from long-term complications including coronary heart disease, 
heart failure, stroke, and end-stage renal disease.3  Targeting  
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the younger AA population with uncontrolled HTN may be the 
best strategy to decrease significant long-term complications 
and cardiovascular risk in this population. Furthermore, the 
burden of this disease impacts urban AAs with limited access to 
healthcare disproportionately and can significantly decrease 
life expectancies.4  
 
Several studies have shown that pharmacist-led HTN 
management improves patient outcomes.5-10 Our study 
explores an innovative pharmacist-led transitional care clinic 
(TCC) that focuses on HTN management for under-resourced 
patients in an urban setting.  A similar study describes a clinical 
pharmacist HTN management program in an under-resourced 
population that takes place in a primary care setting.11  
However, our study is unique such that it describes a 
pharmacist-run clinic solely providing HTN management 
through a CPA without the delegating physician onsite.  
 
Patients with HTN are frequently encountered in the ED, as 
perhaps the only point of healthcare interaction for some 
underserved communities. 12 ED physicians in urban, under-
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resourced medical settings encounter a significant number of 
patients in the community who are utilizing the ED for primary 
care needs, such as chronic HTN management. There is a public 
health need to develop innovative practice models that provide 
an adjunct to primary care for patients in need of chronic 
disease state management in these settings. Outpatient and 
community-based pharmacists are well positioned to fill this 
need. Pharmacist-led clinics have not been evaluated 
specifically for the management of hypertensive patients 
discharged and referred from the ED.  Our aim was to 
successfully implement the outpatient pharmacy TCC in 
collaboration with ED physicians to provide care for an under-
resourced urban health population and to evaluate BP control 
with a pharmacist-led HTN management model.  
 
The objectives of this pilot study were to implement the TCC 
and to evaluate outpatient pharmacist management of 
essential HTN for under-resourced patients.   
 
Setting  
The Detroit Medical Center (DMC) Sinai Grace Hospital (SGH) is 
a community academic hospital located in Northwest Detroit. 
The TCC was located adjacent to the outpatient pharmacy on 
the first floor of SGH.  One clinical pharmacist, who is also 
shared faculty, staffed the clinic along with student pharmacists 
and pharmacy residents. The pharmacist’s role at the TCC was 
to provide medication therapy management and outpatient 
pharmacy transitions of care services. The pharmacist provided 
comprehensive HTN management under a collaborative 
practice agreement (CPA) with ED physicians. The CPA allowed 
for the pharmacist to initiate, modify, or discontinue 
antihypertensive therapy and to use clinical judgment to make 
individualized therapeutic decisions.  The CPA was written 
collaboratively and approved by the DMC legal department. 
Our TCC model provides expanded pharmacist services that 
increase access to care and HTN management for under-
resourced patients with uncontrolled HTN.    
 
Methods 
This was a single arm, prospective, pilot study to recruit eligible 
patients from the DMC SGH ED and Detroit community health 
events from May 2017 to August 2018.  Patients were screened 
and consented by the ED research team for the following 
inclusion criteria: (1) 18 to 60 years old, (2) blood pressure 
reading > 140/90 mm/HG, (3) previous diagnosis of HTN, (4) 
lack of consistent primary care relationship (less than 1 visit in 
6 months), and (5) ability to provide informed consent. The goal 
was to recruit patients with essential HTN and low chronicity of 
comorbid diseases. Patients were excluded for (1) diagnosis of 
greater than 2 chronic conditions in addition to HTN, (2) chronic 
kidney disease, congestive heart failure, uncontrolled diabetes, 
or any condition that limits activities of daily life, (3) terminal 
illness, (4) resident in an assisted living or skilled nursing facility, 
and (5) pregnancy. Eligible patients were referred to follow up 
for HTN management at the TCC with the pharmacist and 
received a $20 gift card at each visit for incentive. The 6-month 

intervention included a series of five visits: visit one, at two 
weeks (visit two), at one month (visit three), at three months 
(visit four), and at six months (visit five).  At each visit, the 
pharmacist obtained an average BP value from three 
measurements taken with a BpTru automated monitor and also 
discussed medication adherence and lifestyle interventions 
(nutrition, exercise, smoking cessation).  Additionally, a point-
of-care lipid panel was completed at visits one and five.  As 
shown in Figure 1, the pharmacist initiated and modified 
antihypertensive therapy in accordance with the CPA following 
the Joint National Committee Guidelines for Management of 
Hypertension 8.13 Each patient received individualized care with 
an emphasis on overcoming medication access issues and other 
medication-related barriers (cost of medications, prescription 
delivery, etc.) to HTN management. TCC clinic visits were 
documented in the DMC electronic health record. At each visit, 
the pharmacist encouraged patients to reengage in a primary 
care relationship and the importance for chronic HTN 
management. At the conclusion of the study intervention, 
patients were given information for transitioning to follow up 
with a PCP for long-term HTN management.   
 
Study data were collected and managed using REDCap 
electronic data capture tools hosted at Wayne State 
University.14 The primary outcome measure was the change in 
SBP and DBP from visit to visit throughout the study 
intervention. While ED BP values are reported, baseline BP 
values for the purpose of the study intervention began at TCC 
visit one with the pharmacist. Difference in BP values was 
evaluated using the Wilcoxon Signed Ranks test. Descriptive 
statistics were used to describe demographic data. There was 
loss to follow up over the course of the five-visit intervention 
and statistical imputation methods were used, but did not 
affect statistical analysis. We analyzed the data in three 
cohorts: (1) patients who completed at least one TCC pharmacy 
visit; (2) patients who completed at least three TCC pharmacy 
visits; and (3) patients who completed all five TCC pharmacy 
visits. For patients that did not complete all five visits, the BP 
data was imputed up through visit five. Data were analyzed 
using SPSS version 26. The Wayne State University and DMC 
Institutional Review Board approved the protocol prior to study 
initiation.  
 
Results 
One hundred and sixteen patients were enrolled in the study; 
44 (37.9%) patients presented to TCC visit one, 30 (25.9%) 
completed at least three visits, and 16 (13.8%) patients 
completed all five TCC study visits with the pharmacist. (Figure 
2.) As anticipated, our study cohort was predominantly AA 
(97.8%, SD 43) which is representative of the patient 
population, 47.8% (SD 21) male, 64% (SD 28) current smoker, 
and about half (52.3%, SD 23) of patients were not taking any 
antihypertensive medications at enrollment.  All patient 
baseline characteristics are presented in Table 1.  
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Blood pressure values were obtained in the ED, however, there 
are no BP values to report prior to TCC visit one for patients 
recruited at community screening events. Table 2 displays the 
BP values for the three cohorts across all study visits. For 
cohorts 2 and 3, there was significant reduction in SBP and DBP 
between TCC visits one and two and the reduction was 
maintained through five visits for patients that remained in the 
study. The greatest reduction in SBP between visits one [SBP 
162 mmHg (SD 27.49)] and visit two [SBP 140 mmHg (SD 17.49)] 
occurred in cohort 3, resulting in a change in SBP of -22 mmHg 
(p=0.015). Patients who completed the first three visits (n=30) 
were close to BP goal (<140/90 mmHg) with an average SBP 141 
mmHg (SD 16.60) and DBP 92 mmHg (SD 10.91). Patients who 
completed all five visits (n=16) showed a significant change in 
SBP of -23 mmHg (p=0.002) from visit one to visit five and 100 
% achieved BP goal with an average SBP 139 mmHg (SD 19.33) 
and DBP 90 mmHg (SD 10.17) (Figure 3). There was a trend in 
SBP reduction across all of the completed visits of all the 
cohorts with most significant and sustained reduction in cohort 
3 (Figure 4).  
 
There was continued loss to follow up as the study visits 
progressed with 34% of patients that came for visit one 
dropped out by visit three. Additionally, the dropout rate 
between visit three to four was 23% and from visit four to five 
was 30% with a total dropout rate of 64% from visit one to visit 
five.  
 
Discussion  
This study demonstrated that we found it feasible to implement 
a pharmacist-led TCC clinic for patients in an under-resourced 
population that are discharged from the ED or identified at 
community screening events and lacking in primary care. 
Moreover, we showed the ability to achieve a significant 
reduction in SBP and DBP by visit three and reach BP goal 
(<140/90 mmHg) by visit five for those who completed all visits. 
The results of our study confirm the positive impact that 
pharmacists can have on increasing access to care and HTN 
management.  
 
Our study cohort was largely AA which is important as AA 
patients in medically underserved communities face numerous 
barriers to accessing health care making them vulnerable to 
long-term complications of uncontrolled HTN. For many such 
patients, the ED has become a de facto primary care resource.15 
However, effective HTN control requires on-going, long-term 
management and ED’s are not well equipped to deliver this nor 
are they designed to effectively serve as transition points for 
referral to primary care.16 Patients with low socioeconomic 
status, under insured, or lacking in a primary care provider are 
at greatest risk for loss to follow up post-ED visits.17 The 
patients in our study are reflective of a high-risk population for 
loss to follow up with lacking a primary care relationship. 
However, almost 40% of enrolled patients came to the TCC for 
at least one visit with the pharmacist. The pharmacist made 
several attempts to reach the dropout patients by phone and 

was unsuccessful, many of the phone numbers were no longer 
in service or had been changed.  There were three study visits 
within the first month and then a 2-month gap from visit three 
to four and four to five which may have contributed to the 
dropout.  The significant decrease in BP from visit one to three 
and the pharmacist providing antihypertensive prescriptions to 
the patient may have influenced lack of follow up beyond visit 
three. The loss to follow up in our study population may have 
also been influenced by factors including time, transportation, 
and knowledge barriers. 
 
Community-based care models, including our TCC model, in 
under-resourced communities often face difficulty with 
reproducibility and widespread implementation due to cost, 
lack of medical insurance, transportation barriers, and general 
health care access barriers.18 We faced barriers including: 
difficulty contacting and scheduling patients, transportation 
issues, missed appointments, and dropout as previously 
discussed. We were able to provide patients with taxi service if 
they had no transportation to the appointment. Institutions in 
under-resourced communities face challenges to develop 
adjunct primary care models to alleviate the burden of HTN and 
decrease disparities in health outcomes.  In recent years, health 
outreach and community-based programs aimed at combatting 
HTN in the AA population in locations such as barbershops, 
churches, and beauty salons resulted in positive results.18 
Notably, the largest of these “barbershop studies” utilized 
clinical pharmacists working under a CPA with primary care 
providers and resulted in significant and sustained BP 
reduction.19, 20  
 
Pharmacist-prescriber collaboration will be essential to expand 
pharmacist-led services and continue to increase access to 
healthcare, especially in under-resourced populations. The CDC 
encourages advancing team-based care through CPAs to 
improve outcomes for chronic disease state management such 
as HTN.21 While there are several published pharmacist-
physician collaborative models for HTN management in a 
variety of pharmacy settings, 22 to our knowledge, this is the 
first study to evaluate a model with an outpatient pharmacist 
in collaboration with ED physicians.  Although we did not 
measure the impact on ED visits or primary care establishment 
following the study intervention, this would be beneficial to 
evaluate in the future. This innovative approach could 
represent a viable mechanism to address the long-standing 
challenges with transitioning ED patients with uncontrolled 
HTN to effective pharmacist-led outpatient care. 
 
Limitations 
The results of our study should be considered within the 
context of various limitations.  This study excluded patients 
with greater than 2 chronic medical conditions in addition to 
HTN and specific conditions that increase cardiovascular risk 
due to the complex nature of medical management of the 
patients and the focus of our study was to target a younger 
population with uncontrolled essential HTN. The study sample 
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size was small, although this does not lessen the significance 
found in SBP and DBP reduction throughout the intervention. 
The study intervention period was limited and we do not know 
the long-term outcomes the intervention had on patients.  This 
was a one-arm pilot study with no control group or historical 
data for comparison. Patients received incentive for each visit 
and this may have influenced the number of patients that 
attended follow up appointments. A larger scale, longer 
duration, randomized controlled trial with a comparison of our 
intervention to usual care would further validate the results of 
our pilot study.  
 
Conclusion 
Outpatient pharmacists can successfully collaborate with ED 
physicians and have a positive impact on BP outcomes in an 
under-resourced population. Our innovative pharmacy practice 
model represents a novel collaboration between ED physicians 
and pharmacists that can streamline the ability of providers to 
help reduce the impact of uncontrolled HTN, while addressing 
an unmet need for patients who rely on the ED for primary care. 
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