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Background: Hypertension remains poorly controlled on the population level. National rates of

control, even when defined leniently by BP < 140/90 mm Hg, are only ~50%. As growing

healthcare costs coincide with tighter blood pressure (BP) targets, innovative management pro-

grams are needed to maximize efficiency of care delivery and optimize control.

Hypothesis: We aimed to develop a remote, navigator-led hypertension innovation program

that would leverage algorithmic care pathways, home BP measurements and patient coaching to

allow rapid and complete medication titration.

Methods: A multidisciplinary group of clinical experts from subspecialties and primary care col-

laborated to develop an evidence-based clinical algorithm, designed to be automated and

administered by non-licensed patient navigators. In the development stage, a prospective pilot

cohort of 130 patients was managed by nurse practitioners and pharmacists to ensure efficacy

and safety. Patients with clinic BP ≥ 140/90 mm Hg were enrolled and given a Bluetooth-

enabled BP device. Home BPs were transmitted automatically into the electronic medical

record. Medication titrations were performed by phone at biweekly intervals, based upon

weekly average BP, until home BP was controlled at <135/85 mm Hg.

Results: Eighty-one percent of all enrolled, and 91% of those patients who regularly measured

home BP achieved goal, in an average of 7 weeks. Control was reached similarly across races,

genders, and ages.

Conclusions: A home-based BP control program run by non-physicians can provide efficient,

effective and rapid control, suggesting an innovative paradigm for hypertension management.

This program is effective, sustainable, adaptable, and scalable to fit current and emerging

national systems of healthcare.
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1 | INTRODUCTION

Nearly one half of American adults have hypertension.1 Despite this

prevalence, control rates nationally are poor at only around 50%, even

using a lenient criterion for hypertension: blood pressure

(BP) ≥ 140/90 mm Hg.2 In addition to substantially increased risk of

cardiovascular disease, uncontrolled hypertension generates an

enormous burden on healthcare systems. Traditional office-based

management of high BP is inefficient and often ineffective.

Selected healthcare systems have reached hypertension control

rates of 80% to 90%, their success relying upon suitable organizational

and financial structures.3 Team-based care models focused on telemo-

nitoring report varying degrees of success.4–9 We developed and

piloted a system for BP control using entirely remote “visits” with
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non-physicians who provide medication titration and patient educa-

tion. During its early stages, non-physician licensed clinicians, namely

pharmacists, and a nurse practitioner, managed patient care. As the

program became established, these practitioners trained patient navi-

gators to follow an expert-developed clinical algorithm, managing

treatment in rapid assessment/treatment cycles according to home

BP measurements transmitted wirelessly into the electronic medical

record (EMR).

2 | METHODS

2.1 | Development and rationale

The program began with recognition that like many other centers

nationally, hypertension control at our academic institution in Boston,

Massachusetts was suboptimal, and the clinical and economic

sequelae were numerous. The mandate for new approaches also

included multiple economic drivers. Cost issues included loss of incen-

tive revenue from failure to meet internal performance framework

metrics, as well as the burden of hospitalizations and procedures, such

as revascularization required to care for the consequences of uncon-

trolled hypertension within shared savings and/or capitated contracts.

Formal cost analyses of treating hypertension according to the inten-

sified 2017 guidelines is still awaited. However, estimates using the

cardiovascular disease (CVD) policy model demonstrate cost-

effectiveness or cost-savings as well as prevention of cardiovascular

events and death from treating hypertension more intensively in men

and women aged 35 to 74 years.10,11

The process to develop a BP management solution began with the

formation of a multidisciplinary working group focused on hypertension

control. Key members of the coordinated team were hypertension spe-

cialists in the Brigham and Women's Hospital (BWH) Cardiovascular

Innovation Program, internists from the Department of Medicine Divi-

sion of Primary Care and Quality team, and Partners HealthCare Popu-

lation Health experts, including managers and nurses integral to primary

care operations. Partners Connected Health provided initial support

with telehealth systems and hardware. The major deliverable for the

team was the creation of a unified approach to the effective treatment

of hypertensive patients in primary care and specialty clinics.

BWH hypertension specialists from the divisions of Cardiovascu-

lar Medicine and Endocrinology, Diabetes and Hypertension devel-

oped a clinical algorithm, which is based upon NICE and ACC/AHA

guidelines1,12 and emphasizes simplicity, efficacy, and once-daily

generic medications, strategies proven to improve medication adher-

ence [Figure 1]. Pharmacists in primary care and cardiology reviewed,

provided feedback, and advanced the algorithm to approval through

multidisciplinary review at the BWH Pharmacy and Therapeutics

Committee. Once stable medication doses are reached and BP is con-

trolled, the algorithm dictates that patients are prescribed combina-

tion pills if possible, a technique proven to improve adherence.13 To

maximize adherence by limiting pill burden, hydrochlorothiazide is the

initial diuretic rather than chlorthalidone or indapamide, because of

the near-universal availability of combination drugs with hydrochloro-

thiazide but not other diuretics. To avoid the common side effect of

cough, angiotensin receptor blockers are preferred as first line therapy

over angiotensin-converting enzyme (ACE) inhibitors. While there is

no significant clinical difference in blood pressure lowering efficacy

between these classes, there is a significant side effect rate with ACE

inhibitors that often forces their discontinuation.14 Changes to partic-

ular medications within a drug class are not mandated. If patients are

already taking an effective generic, long-acting member of a drug class

dictated by the algorithm, that drug is continued with dose titrations

as needed.

With advanced information technology development, the compre-

hensive clinical algorithm was automated and adapted for application

by patient navigators, trained by nurse practitioners and pharmacists in

BWH Cardiovascular Innovation to handle the daily aspects of hyper-

tension management with patients. These navigators are part of a larger

team, with continuous supervision and management from non-MD

practitioners, and ultimate oversight by an MD disease expert. This

approach parallels the models established by BWH Cardiovascular

Innovation for the remote management of lipid disorders.15

The therapeutic algorithm is based upon home BP measurements

transmitted automatically to the remote clinic team. Home BPs have

superior prognostic predictive ability for target organ events; they

correlate well with ambulatory BP monitoring, improve patient adher-

ence and engagement, and identify patients with white coat hyperten-

sion.4,16–18 However, self-monitoring of BP has not effectively

lowered BP in programs without intensive support.19

3 | DETAILED PROGRAM

Once enrolled, patients measure their BP at home for 1 week accord-

ing to a commonly approved schedule: twice daily, morning and eve-

ning in duplicate, always before taking their antihypertensive

medications.1,20 Home monitors are equipped with technology allow-

ing measurements to be transmitted in real-time and automatically

uploaded into the EMR. We developed customized computer soft-

ware to calculate weekly BP averages, defining normal as average

home weekly systolic blood pressure (SBP) <135 and diastolic blood

pressure (DBP) < 85 mm Hg, according to accepted targets at the

time of pilot initiation.21 With the software, it is simple to change or

tailor the target BP as clinically dictated. When the first weekly aver-

age identifies white coat hypertension or white coat effect, by virtue

of normal home BP, no medication changes are made. Patients and

providers are alerted to the diagnosis, thus sparing unnecessary treat-

ment. For those patients whose home BP is elevated, medication

adjustments are made by telephone consultation with a patient navi-

gator, following the clinical algorithm as outlined in the software plat-

form. Our pharmacist reviews and signs new prescriptions.

This program enables more frequent dose adjustments of medica-

tions than usual. After each titration, patients wait 1 week for stabili-

zation, and then repeat a set of home BP measurements for 1 week.

Thus, the cycle of medication titrations occurs every 2 weeks. This

frequency is in accord with the physiology of the BP agents we

employ: ACE inhibitors, angiotensin-receptor blockers, calcium chan-

nel blockers, and diuretics all have peak effect within a few days to a

week. A meta-analysis has shown that estimation of maximal effect
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FIGURE 1 Brigham and Women's Hospital Cardiovascular Innovation hypertension pilot clinical algorithm
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can be made between 1 and 2 weeks after initiation of antihyperten-

sive therapy.22 Rapid titration bypasses the inevitable therapeutic

inertia that marks so much of traditional BP care.

Electrolytes and renal function are followed when clinically appro-

priate. Once control is reached, patients are graduated from the pro-

gram with surveillance at 6-month intervals. If a patient's home BP

remains elevated despite being prescribed three medications including

a diuretic, the patient is diagnosed with resistant hypertension and

automatically referred to a hypertension specialist.

4 | PILOT

This protocol was tested in 2017 in a prospective cohort implementa-

tion pilot named Brigham Protocol-based Hypertension Optimization

Program (BP-HOP ). One-hundred thirty patients with baseline clinic

BP ≥140/90 were enrolled from one primary care practice and the

principal cardiology clinic at BWH, and followed for up to 6 months.

Exclusion criteria were CKD stages 4/5 and pregnancy. Eligible

patients signed an agreement form and were given a bluetooth-

enabled BP device (A& D Medical, model UA-767 BT-Ci) and

instructed in proper measurement techniques by a patient navigator.

The devices were pre-paired with 2net hubs, allowing for automatic

data transmission directly to the platform’s server and then to the

patient's EMR. There was no need for patients to use either smart-

phone or computer. During the development phase of the project, as

a test of efficacy and safety, medication titrations were performed by

a nurse practitioner and pharmacists who trained patient navigators in

the process. At this stage, manual elements were employed until the

automated calculation and titration capabilities were fully functional.

5 | RESULTS

The average age of enrolled patients was 59 years; 56% were female

and 61% white (Table 1). Just over one quarter of patients had

diabetes mellitus type two, defined by recent hemoglobin A1C

(HgbA1C) ≥6.5% or treatment with anti-diabetic medications; average

HgbA1C was 8.0%. Baseline BP did not different between the sexes;

DBP was significantly higher in non-diabetics compared to patients

with diabetes (P = 0.03; Table 2).

Of the 130 total enrolled patients, control was reached in 81%.

Eleven patients dropped out, in most instances because of insufficient

engagement. Three had resistant hypertension and were referred to

specialty care; 116 remained in the program. Ten patients were identi-

fied with white coat hypertension with normal home BP in their first

week of outpatient measures.

Of those 116 who were engaged in the program and measured their

BP at home, 91% reached goal home BP, in an average of 7 ± 7 weeks.

SBP in these 105 patients fell from baseline clinic pressure 155 ± 18 to

124 ± 8 mm Hg average home BP upon graduation. DBP fell from

92 ± 13 to 74 ± 8 mm Hg; (P < 0.0001 for both; Figure 2).

Control was reached without a large increase in pill burden: the

average number of medications from baseline to control increased

from 1.4 to 1.8. Amlodipine was the most common new drug added.

TABLE 1 Demographics

Patients enrolled 130

Sustained in program 116

Resistant hypertension referred to specialist (n) 3

Drop outs (n) 11

Controlled 105

White coat hypertension (n) 10

Age (years) 59.5 + 15

Female (%) 56

Race (%)

White 61

African American 23

Hispanic 12

Asian 4

Diabetes mellitus (n) 25

Creatinine baseline mg/dl 0.96 + 0.5

Potassium baseline mEq/L 4.2 + 0.4

TABLE 2 Subgroup blood pressures (BP) of 130 enrolled patients

Demographic group Baseline BP (mm Hg) Endpoint BP (mm Hg)

Men (n = 57) 157/90 124/74

Women (n = 73) 157/86 123/75

Diabetes (n = 25) 155/83a 126/71a

No diabetes (n = 68) 158/89a 123/76a

Black (n = 30) 154/93 122/77

White (n = 79) 158/85 124/74

Hispanic (n = 16) 159/88 124/75

Asian (n = 5) 145/89 125/81

Age > 55 yo (n = 84) 157/83b 125/74c

Age < 55 yo (n = 46) 158/95b 121/78c

a Diastolic blood pressure between groups at baseline and end P = 0.04.
b Diastolic blood pressure between groups at baseline P < 0.0001.
c Diastolic blood pressure between groups at end P < 0.001.
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FIGURE 2 Systolic and diastolic blood pressure (BP) charted at clinic

enrollment and upon reaching control, in those 105 patients who
reached control by home BP <135/85 mm Hg
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BP control at end of study did not differ among most demo-

graphic subsets, and men and women reached similar BP (Table 2).

DBP was significantly lower among older vs younger patients both at

baseline and study conclusion, and similarly lower among patients

with diabetes vs non-diabetics; (Table 2).

Follow-up clinic blood pressures within 1 year were obtained in

99 participants, at an average of 7 months past graduation. These

patients were no longer in regular contact with program staff, and

were no longer receiving regular reminders to measure blood pressure

at home, or guidance about medications or lifestyle. Comparing clinic

pressures from enrollment to follow-up in this subset, SBP fell from

157 ± 18 to 139 ± 22, and DBP from 87 ± 13 to 75 ± 11 mm Hg

(P < 0.0001 for both).

6 | DISCUSSION

We describe a new care-delivery paradigm aimed to improve hyper-

tension control rates quickly and at significantly lower cost than tradi-

tional office-based BP programs. This remote BP management

program addresses several limitations of the current care system,

including poor patient identification, therapeutic inertia, significant

delays in medication titration, and lack of patient engagement or

involvement. Its novelty lies in several main domains. First, the pro-

gram is built to be run by patient navigators, not by medical doctors

or other licensed health care professionals. Second, the reason naviga-

tors are able to administer the program is that medication titrations

follow a computerized algorithm, developed by hypertension special-

ists. Third, the program has a quick time course for medication titra-

tion built in, resulting in rapid control of hypertension. And fourth, it

employs a highly developed, integrated set of technological and com-

puter elements to facilitate the automated transmission of home pres-

sures and calculations of average weekly blood pressures directly into

the medical record and into the operating software.

Control was reached in 81% overall, and in 91% of those who

were engaged in the program and measured their home BP. Control

was reached quickly, in an average of 7 weeks, and without a large

increase in pill burden, implying that much of the benefit in BP was

achieved through improved adherence and maximizing drug choice

and doses. The algorithm is designed to increase adherence not just in

the short term, while patients are receiving frequent feedback from

navigators, but it also aims to promote sustained, long-term medica-

tion adherence. Features to maximize adherence include: selecting

drugs that are generic and hence lowest cost; using once daily medica-

tions and combination drugs to minimize total pill burden; and choos-

ing drugs that are likely to have greatest impact in reducing blood

pressure.

As evidence of efficacy, follow-up blood pressures in the clinic at

an average of 7 months showed significant, sustained reductions

in pressure. These lower pressures persisted even after patients

“graduated” from the program upon reaching home blood

pressure < 135/85 mm Hg, and no longer had frequent communica-

tions from navigators including reminders to measure blood pressure

at home, guidance about medications, and lifestyle coaching.

The success rate is similar to that of Kaiser Permanente Northern

California, who developed a process for large-scale control of hyper-

tension.3 In addition to differences in the clinical algorithm (all patients

at Kaiser are started on an ACE inhibitor/thiazide combination pill),

our programs differ fundamentally in logistics. Kaiser's program is

based upon office blood pressure measurements and physician-

directed interventions. Patients come to their healthcare centers peri-

odically to have blood pressure measured by medical assistants. These

blood pressure values are then routed to primary care physicians who

prescribe treatment changes.

This pilot success rate is also similar to that achieved in other

models of technology-supported patient apprenticeship. Moore

et al demonstrated a 26.3 mm average fall in SBP at 3 months, with a

100% control rate, with a model that involves patients tracking their

BP and medication adherence, but requires a tablet computer and a

licensed nurse to coordinate medication titrations with patients.23

Our pilot study is limited by small size, the absence of a control

group, and the lack of any long-term clinical outcome data. Not all

patients continued to monitor their home BP measurements, reflect-

ing in many cases a lack of understanding and engagement.

6.1 | Challenges and lessons learned

Challenges occurred at every step of program development. Under-

standing and solving problems encountered has been critical to refin-

ing the implementation of the integrated program and adopting it for

application on a much larger scale.

There are multiple key factors contributing to successful control

of hypertension in a large-scale program, and these factors mandate

coordinated teamwork spanning all tiers of the healthcare system.

First, assembling the team required identification of clinical champions

dedicated to hypertension control and to provider education. A pro-

gram cannot succeed without a widespread educational effort, start-

ing with providers. Each provider group is driven by unique interests

and goals, ranging from failing performance metrics and monetary

losses from third party payers, to burdensome work schedules or

wasted resources. Some physicians have been skeptical of the target

BP. Some providers were concerned they would lose autonomy or

lose patients, and many expressed a desire to maintain personal con-

trol of BP management decisions. Once the program began enrolling;

however, doctors observed the success rates and reductions in clinical

burdens and turned from skeptics to participants.

The 2017 ACC/AHA guidelines cite the beneficial use of patient

registries and the EMR both to identify patients and to guide treat-

ment (Class I Recommendation).1 Identifying patients eligible for a

remote BP management program requires a customized patient regis-

try different from existing registries of hypertensive patients. For

example, many of the modifiers and definitions used for assessing per-

formance metrics are less relevant for the purposes of active, remote

blood pressure management. Thus, additional resources are required

to create effective, accurate, and updated patient registries to enable

appropriate patient identification of undiagnosed and untreated

hypertension together with relevant comorbidities and concomitant

medications.
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Recognizing the need for innovative solutions, the new ACC/AHA

guidelines also highlight several other features that are incorporated

within the BWH Cardiovascular Innovation BP management program

including: utilization of out-of-office BP measurements to confirm the

diagnosis of hypertension and to titrate BP-lowering medication,

telehealth interventions to improve hypertension control, and organi-

zational interventions that use multidisciplinary teams to improve the

quality of hypertension care.1

Effective management of hypertension depends upon repeated

blood pressure measurements. Success therefore relies upon simple

and easy-to-use devices, at both patient and provider ends. All makes

and models used must be validated by centralized biomedical engi-

neering protocols. We encountered several challenges with the home

BP devices themselves. Some devices did not have cuff sizes that fit

patients' arms. In addition, patients needed to be instructed in the

proper method of self-measurement and reminded about sending

scheduled readings. One of the biggest challenges will be to accom-

modate and support those patients who do not have the resources to

use automated devices at home.

Automatic transmission eliminates errors inherent with programs

where patients manually record BPs or send them by text. Dedicated

technological support for coordinating hardware and software compo-

nents is required, including the transformation of multiple readings

into meaningful weekly averages that guide therapy. Others have

employed the electronic transmission of individual BPs,5 but scalability

will depend on the automated transmission of home BPs into a usable,

analyzable data set. This process has required multiple technologic

solutions. BP readings must seamlessly enter the same program where

the clinical algorithm operates; the need for navigators or providers to

open a separate interface or portal to receive home BPs would be pro-

hibitive for any scalable program. Developing the digital platform to

integrate BP readings into the clinical workflow is a core component

of any BP management program. BP readings should be viewable

online by providers and patients, providing valuable and motivating

feedback. Minimizing the steps patients are required to perform, like

pairing Bluetooth devices with a smart phone, will facilitate wide-

spread success and help to overcome the “technology gap” often

encountered in telehealth initiatives with certain subsets of the

population.

In order to achieve high rates of control, we need to engage

patients maximally, making best use of patient-facing educational

tools. Patient navigators are ideal to serve as motivators and coa-

ches in addition to their role in managing therapy; they provide con-

stancy, personalized education and motivational support in addition

to medication titrations.24 Our navigators interview patients

regarding relevant health habits at the outset, to direct individual-

ized counseling on lifestyle modifications. Education focuses on

weight loss, physical activity, and sodium and alcohol consumption.

Patients are able to contact navigators with any questions or

concerns.

Using non-licensed patient navigators to provide the majority of

patient interactions also reduces the burden on physicians, NPs or

pharmacists in day-to-day BP management; thus, differentiating this

program from most other telemonitoring programs and creating a

model for sustainable scalability.

7 | CONCLUSION

The time-honored model of treating hypertension through tradi-

tional visits to the doctor is neither effective nor sustainable. New

guidelines that target even lower BP goals will require the develop-

ment of innovative solutions to manage hypertension effectively

and efficiently, and thus, reduce the cardiovascular risk burden in

larger populations. Solutions must be generalizable, scalable, and

sustainable. Innovative programs must provide systems transfor-

mation in a host of domains, including widespread education for

patients and providers, evidence-based clinical algorithms, collabo-

rative care efforts, advanced hardware and information technology

solutions, and sensible economics and payment structures. We

describe a program designed to serve as a paradigm of algorithmic

clinical hypertension management, containing costs while provid-

ing healthcare dividends and optimizing care.

ACKNOWLEDGMENTS

We acknowledge the support of an institutional Brigham Care Rede-

sign Incubator and Startup Program (BCRISP) award.

CONFLICTS OF INTEREST

The authors declare no potential conflict of interests.

ORCID

Naomi D.L. Fisher https://orcid.org/0000-0003-1649-1441

REFERENCES

1. Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/AAPA/-
ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the
Prevention, Detection, Evaluation, and Management of High Blood
Pressure in Adults: A Report of the American College of Cardiology/-
American Heart Association Task Force on Clinical Practice Guidelines.
Hypertension. 2017;71:1269-1324.

2. Benjamin EJ, Blaha MJ, Chiuve SE, et al. American Heart Association
Statistics Committee and Stroke Statistics Subcommittee. Heart dis-
ease and stroke Statistics-2017 update: a report from the American
Heart Association. Circulation. 2017;135:e146-e603.

3. Jaffe MG, Young JD. The Kaiser Permanente northern California story:
improving hypertension control from 44% to 90% in 13 years (2000 to
2013). J Clin Hypertens (Greenwich). 2016;18:260-261.

4. Ntineri A, Kalogeropoulos PG, Kyriakoulis KG, et al. Prognostic value
of average home blood pressure and variability: 19-year follow-up of
the Didima study. J Hypertens. 2018;36:69-76.

5. Margolis KL, Asche SE, Bergdall AR, et al. Effect of home blood pres-
sure telemonitoring and pharmacist management on blood pressure
control: a cluster randomized clinical trial. JAMA. 2013;310:46-56.

6. McManus RJ, Mant J, Franssen M, et al. Efficacy of self-monitored
blood pressure, with or without telemonitoring, for titration of antihy-
pertensive medication (TASMINH4): an unmasked randomised con-
trolled trial. Lancet. 2018;391:949-959.

7. Staessen JA, Den Hond E, Celis H, et al. Antihypertensive treat-
ment based on blood pressure measurement at home or in the
physician's office: a randomized controlled trial. JAMA. 2004;291:
955-964.

8. Verberk WJ, Kroon AA, Lenders JW, et al. Home Versus Office Mea-
surement, Reduction of Unnecessary Treatment Study Investigators.
Self-measurement of blood pressure at home reduces the need for

290 FISHER ET AL.

https://orcid.org/0000-0003-1649-1441
https://orcid.org/0000-0003-1649-1441


antihypertensive drugs: a randomized, controlled trial. Hypertension.
2007;50:1019-1025.

9. Choudhry NK, Isaac T, Lauffenburger JC, et al. Effect of a remotely
delivered tailored multicomponent approach to enhance medication
taking for patients with hyperlipidemia, hypertension, and diabetes:
the STIC2IT cluster randomized clinical trial. JAMA Intern Med. 2018;
178:1182-1189.

10. Moise N, Huang C, Rodgers A, et al. Comparative cost-effectiveness
of conservative or intensive blood pressure treatment guidelines in
adults aged 35-74 years: the cardiovascular disease policy model.
Hypertension. 2016;68:88-96.

11. Moran AE, Odden MC, Thanataveerat A, et al. Cost-effectiveness of
hypertension therapy according to 2014 guidelines. N Engl J Med.
2015;372:447-455.

12. Krause T, Lovibond K, Caulfield M, McCormack T, Williams B, on
behalf of the Guideline Development Group. Management of hyper-
tension: summary of NICE guidance. BMJ. 2011;343:d4891.

13. Bangalore S, Shahane A, Parkar S, Messerli FH. Compliance and fixed-
dose combination therapy. Curr Hypertens Rep. 2007;9:184-189.

14. Messerli FH, Bangalore S, Bavishi C, Rimoldi SF. Angiotensin-
converting enzyme inhibitors in hypertension To Use or Not to Use?
J Am Coll Cardiol. 2018;71:1474-1482.

15. Benson MD, McPartlin M, Matta L, et al. A remote lipid management
program improves appropriate statin use and cholesterol levels across
a wide population of high cardiovascular risk patients. J Am Coll Car-
diol. 2018;71:A1762.

16. Stergiou GS, Kollias A, Zeniodi M, Karpettas N, Ntineri A. Home blood
pressure monitoring: primary role in hypertension management. Curr
Hypertens Rep. 2014;16:462.

17. Pickering TG, White WB, Giles TD, et al. When and how to use self
(home) and ambulatory blood pressure monitoring. J Am Soc Hyper-
tens. 2010;4:56-61.

18. Márquez-Contreras E, Martell-Claros N, Gil-Guillén V, et al. Compliance
Group of the Spanish Society of Hypertension (SEE). Efficacy of a home

blood pressure monitoring programme on therapeutic compliance in
hypertension: the EAPACUM-HTA study. J Hypertens. 2006;24:169-175.

19. Tucker KL, Sheppard JP, Stevens R, et al. Self-monitoring of blood
pressure in hypertension: a systematic review and individual patient
data meta-analysis. PLoS Med. 2017;14:e1002389.

20. Leung AA, Daskalopoulou SS, Dasgupta K, et al. Hypertension Canada.
Hypertension Canada's 2017 guidelines for diagnosis, risk assessment,
prevention, and treatment of hypertension in adults. Can J Cardiol.
2017;33:557-576.

21. Chobanian AV, Bakris GL, Black HR, et al. Joint National Commit-
tee on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure. National Heart, Lung, and Blood Institute,
National High Blood Pressure Education Program Coordinating
Committee. Seventh report of the joint National Committee on
prevention, detection, evaluation, and treatment of high blood
pressure. Hypertension. 2003;42:1206-1252.

22. Lasserson DS, Buclin T, Glasziou P. How quickly should we titrate
antihypertensive medication? Systematic review modelling blood
pressure response from trial data. Heart. 2011;97:1771-1775.

23. Moore JO, Marshall MA, Judge DC, et al. Dent tech-supported
apprenticeship in the management of hypertension: a randomized
controlled trial. JCOM. 2014;21:110-122.

24. Esperat MC, Flores D, McMurry L, et al. Transformacion Para Salud: a
patient navigation model for chronic disease self-management. Online
J Issues Nurs. 2012;17(2).

How to cite this article: Fisher NDL, Fera LE, Dunning JR,

et al. Development of an entirely remote, non-physician led

hypertension management program. Clin Cardiol. 2019;42:

285–291. https://doi.org/10.1002/clc.23141

FISHER ET AL. 291

https://doi.org/10.1002/clc.23141

	 Development of an entirely remote, non-physician led hypertension management program
	1  INTRODUCTION
	2  METHODS
	2.1  Development and rationale

	3  DETAILED PROGRAM
	4  PILOT
	5  RESULTS
	6  DISCUSSION
	6.1  Challenges and lessons learned

	7  CONCLUSION
	7  ACKNOWLEDGMENTS
	  CONFLICTS OF INTEREST
	  REFERENCES


