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Telepharmacy is devised to provide pharmacy operations and patient care at a distance and to expand 

access to healthcare, enhance patients’ safety and improve patient outcomes. A variety of technologies, 

models of care and interventions are used to develop and provide telepharmacy services, serving diversi- 

fied populations with different pathological conditions, including cardiovascular diseases. Unfortunately, 

very few randomized controlled studies have evaluated the clinical efficacy of the implementation of tele- 

pharmacy services in the management of various cardiovascular conditions, with the strongest evidence 

being limited to telemonitoring studies in the areas of hypertension and diabetes. Although the clinical 

efficacy of telepharmacy, and its cost effectiveness, are far from being fully proved, the inclusion of tele- 

pharmacy services in healthcare models may offer the unique opportunity to increase access to screening 

and improve care of cardiovascular conditions. 

© 2018 Elsevier Inc. All rights reserved. 
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ntroduction 

The effectiveness of the community pharmacist’s intervention

n improving patients’ care by providing certain chronic disease

anagement services has been shown in several trials and sys-

ematic reviews carried out worldwide [1–3] . In particular, com-

unity pharmacists are well placed to help patients who have es-

ablished cardiovascular diseases or who are at risk of develop-

ng such conditions. The pharmacist may play a role in both pri-

ary and secondary prevention of cardiovascular diseases by pro-

iding direct interventions such as patient education and counsel-
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ng, drug safety management, medication review, monitoring and

econciliation, detection and control of specific cardiovascular risk

actors and clinical outcomes, as a support to the physician ac-

ion. In a recent review of the literature [4] we have documented

hat the direct pharmacist intervention in patients care, in alter-

ative to a more traditional approach, can favorably affect ther-

peutic and safety outcomes in different cardiovascular diseases

r conditions including diabetes, dyslipidemia, arterial hyperten-

ion, ischemic heart disease and heart failure. As a matter of fact,

n improved control of hypertension, dyslipidemia or diabetes, ef-

ective smoking cessation and reduced hospitalization in patients

ith heart failure have all been documented following a pharma-

ist’s intervention. 

The recent introduction of telemedicine services in the context

f healthcare provision models has offered new ways to manage

ardiovascular patients by connecting healthcare team members

nd clinical specialists to provide consultations in settings where

pecialty services are unavailable, as the case for community phar-

acies. In the context of such new healthcare organizational mod-

ls pharmacists often serve as patient care team members and fa-

ilitators of communication between other healthcare providers,

nd also between healthcare providers and patients. Through the

tilization of telemedicine pharmacists can now expand the reach

f their intervention and provide remote clinical services in the

utpatient or ambulatory care setting with substantial benefit for

atients and their managing physicians. 

https://doi.org/10.1016/j.tcm.2018.07.002
http://www.ScienceDirect.com
http://www.elsevier.com/locate/tcm
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Table 1 

Characteristics of most common currently available telepharmacy services. ECG: Electrocardiogram; HIV: Hu- 

man Immunodeficiency Virus; COPD: Chronic Obstructive Pulmonary Disease. 

Types of technologies 

• Internet 

• Telephone 

• Videoconsultation 

• Text or electronic messaging 

• e-mail 

• Automated electronic reports 

• Fax 

Types of services or interventions 

• Pharmacist-led telephonic clinics 

• Post-discharge follow-up 

• Medication counseling 

• Drug review/monitoring (including adverse events and adherence) 

• Provision of drug information 

• Remote medication dispensing 

• Medication therapy management 

• Patient assessment and counseling (including teleconsultation) 

• Virtual management within a multidisciplinary team 

• Telemonitoring of lab values (e.g. coagulation, blood glucose) and vital signs (e.g. blood pressure, ECG) 

• Automated text message reminders or phone calls 

• Instructional and educational videos 

• Educational websites 

Types of conditions managed 

• Hypertension 

• Diabetes 

• Hyperlipidemia 

• Anticoagulation 

• Heart failure 

• Stroke 

• Chronic kidney disease 

• Depression 

• Post-traumatic stress disorder 

• HIV 

• Asthma 

• COPD 

• Smoking cessation 
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In the present review we aim to update the reader on the types

of telemedicine interventions delivered by the pharmacist and the

current evidence of their clinical impact in the management of the

cardiovascular patient. 

Telepharmacy services 

Telepharmacy, as defined by the American Society of Health-

System Pharmacists, is the application of telehealth technology to

pharmacy practice in order to provide pharmacy operations and

patient care at a distance and to improve patient outcomes, expand

access to healthcare, and enhance patients’ safety [5] . A variety of

technologies, models of care and interventions are used to develop

and provide telepharmacy services, serving diversified populations

with different pathological conditions ( Table 1 ). 

Formerly limited to medication dispensing and review services,

telepharmacy is now currently embracing wide and heterogeneous

interventions which involve the pharmacist in more professional

activities within a multidisciplinary healthcare team, including a

primary care physician, a specialist, a nurse, etc. Telepharmacy al-

lows to electronically share measurements of several parameters

(e.g. blood pressure or BP, electrocardiograms or ECGs, blood lipids

and glucose, body weight, etc.) and information on medications

and life style behaviors among care givers and patients. It can also

help provide education at distance on various health issues and

topics. 

Clinical impact of telepharmacy 

Although quite popular in some many countries the overall clin-

ical impact of telepharmacy services cannot presently be fully doc-
mented due to the paucity of available studies, the heterogeneity

f their designs, disease states managed and outcomes assessed.

s a matter of fact, most telepharmacy reports in the literature are

rimarily limited to descriptive accounts of how such services are

tructured, implemented and how they operate: few studies report

n the evaluation of actual outcomes of these services, and fewer

till are randomized, controlled, long-term trials. 

According to a recent meta-analysis of 34 studies the most

ommon practice model utilized in an outpatient or ambulatory

are setting was a scheduled model of care, with pharmacists de-

ivering interventions via telephone for the management of chronic

iseases, mostly diabetes and hypertension [6] . Clinical disease

anagement, patient self-management and adherence were the

ain types of outcomes used to evaluate the impact of the inter-

ention. The majority of the reviewed studies reported an overall

ositive impact on outcomes: the overall positive rate was 62.5%

or studies reporting adherence, 67.8% for studies reporting clinical

isease management (achievement of therapeutic goals in moni-

ored parameters or reduced hospitalization) and 100% for studies

eporting self-management (self BP measurement and inhaler use

echniques). 

These data were confirmed by another recent qualitative sys-

ematic review, which focused on existing telemedicine mod-

ls, and included telemonitoring and video consultation services

nly, thus excluding follow-up telephone calls, the most common

odality of pharmacist-patient interaction [7] . 

otential benefits of telepharmacy services 

In the context of the pharmacy setting, telemedicine has the

ajor advantage of making available in the community healthcare



S. Omboni, M. Tenti / Trends in Cardiovascular Medicine 29 (2019) 109–117 111 

Table 2 

Potential advantages of telemedicine services delivered through community phar- 

macies. 

• Provision of healthcare services in the community otherwise not available 

• Enhancement of the access to care 

• Convenient (community pharmacies are accessible at suitable times) 

• Short waiting list 

• Results quickly available 

• Time and cost saving 

• Use of professional medical devices and tools (as in a hospital setting) 

• Services provided in a professional setting by a healthcare professional 

• Test results provided with medical reporting 
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ervices which are otherwise lacking (e.g. rural areas) and of en-

ancing accessibility to healthcare providers and disease manage-

ent by patients, ensuring continuity of care from the hospital to

he community, with a constant support to family doctors. 

A list of practical benefits of telepharmacy for the patients is

eported in Table 2 . The primary advantage of telepharmacy is the

asy access to healthcare services, particularly in remote and med-

cally underserved communities. The shortage of doctors and the

imited availability in the hospitals or outpatient clinics of certain

rofessional diagnostic tests which are useful for the screening of

pecific diseases and for the long-term follow-up of treated pa-

ients, has led to the setup of dedicated web-based telepharmacy

ervices. The fact that pharmacy is usually within walking distance

rom home or workplace, is open 6 to 7 days a week, does not re-

uire appointment to perform a test and the service is delivered at

 lower cost compared with a medical facility, increases the poten-

ial for telepharmacy. 

Telepharmacy helps health systems to expand services at a

esser additional cost. The economic benefit of telepharmacy relies

n the potential of delivering healthcare services in the commu-

ity at lower costs than in the hospital because, for instance, many

harmacies coordinated by a single doctor team can concurrently

erve several patients in large areas. Telepharmacy also saves work

nd travel time, which are major barriers for access to healthcare

ervices by most of the individuals of the general population. 

In general, these benefits are perceived by patients, since stud-

es focusing on evaluations of user satisfaction with telepharmacy

ervices reveal that patients are generally satisfied with the tele-

harmacy care they receive [8] 

hallenges to the implementation of telepharmacy 

Undoubtedly, telepharmacy is a great opportunity for improv-

ng chronic disease management in the community, but it is some-

imes challenging to put into practice, for several reasons ( Table 3 ).

First, as previously discussed, there is limited evidence of its ef-

cacy beyond that of a traditional pharmacist’s intervention. This

avors the doctors’ skepticism towards these services and limits

heir diffusion in the community. 

Second, telepharmacy is a technology-based service. Thus, tech-

ology is the driver but also the limiting factor for its implementa-

ion. Without a good quality technology, including the use of val-

dated medical devices, adequate hardware, software and connec-

ivity, telepharmacy cannot operate in a proper manner. Setting up

 telepharmacy service involves not only compliance with techno-

ogical requirements, but also considerable time, effort and money.

Third, effective telepharmacy services should be based on stan-

ardized healthcare provision models and need proper regulations

hich may differ from country to country. In some countries, for

nstance, such services are not allowed or even prohibited, whereas

n others such as USA, Italy and other European countries a proper

egislation is available [5,9,10] . Unfortunately, in many countries,

espite the widespread potential of telepharmacy, the laws and
olicies that govern pharmacy operations do not adequately ad-

ress the growing industry. Because telepharmacy is continuously

volving with the implementation of new services and technolo-

ies, laws and regulations will need to be implemented and evolve

s well. Major policy issues are related to types of services which

an be offered by the pharmacist and the education, training, cer-

ification and licensure of the pharmacist, the type of technology

sed, etc. In places where telepharmacy laws exist (e.g. USA), there

s a lack of uniformity among various jurisdictions and thus execu-

ion and implementation of comprehensive and uniform telephar-

acy regulations and services is still a challenge. 

Fourth, reluctance or inability to use modern technologies may

imit the implementation of telepharmacy services both from the

harmacist’s and patient’s perspective, particularly in case of el-

erly people. 

Fifth, since telepharmacy involves the collection, transmission

nd reposition of personal and health-related information over the

nternet, security and privacy of the information becomes a major

ssue. Data sharing of information collected through telepharmacy

ervices with other healthcare professionals increases the risk of

ecurity breach. Thus, the security and integrity of patient data is

f paramount importance when determining the information tech-

ology setup of a telepharmacy system. 

Sixth, in countries making use of telepharmacy services the in-

egration of these systems to the traditional healthcare systems has

ot been implemented. The integration of telepharmacy services

n the national healthcare systems and the connection of telephar-

acy services among different countries is a mandatory but chal-

enging, time-consuming and expensive task that requires harmo-

izing the healthcare systems and related governing laws and set-

ing up proper rules and regulations. 

Seventh, telepharmacy services are not yet reimbursed: individ-

als have to pay for these services and the expenditures are not

overed by private or public health insurances. This limits the use

f these services by patients eventually needing them. 

Last, but not least, the implementation and dissemination of ef-

cient telepharmacy services require closing the care loop between

he pharmacy management and the traditional care management

eam. Telepharmacy has many promising benefits but also has the

isk to create a digital silos of care that cannot communicate with

ach other. Telepharmacy, particularly when including the support

f insurers with independent clinical care teams that contact pa-

ients routinely after discharge and intervene with drug or BP or

hronic disease management, may oust the referring physician or

linical team from the disease management process. This may lead

o problems in communication that impact efficiency and patient

are and may further be complicated by the fact that telecare mod-

ls engage patients more actively in the management of their con-

itions. Patients have more responsibility, since they are receiving

are, information and services in-person, through software applica-

ions and tools and connected services. This unprecedented control

ver their health status and greater responsibility for their own

are may turn into unfavorable outcomes if not properly managed

n term of communication across the healthcare team members. 

elepharmacy for cardiovascular patient management 

Few randomized controlled studies described the implemen-

ation and outcomes of clinic-based telehealth programs involv-

ng pharmacists or multidisciplinary teams where the pharmacist

as involved in the management of various cardiovascular condi-

ions. The strongest evidence for effectiveness of telepharmacy for

he cardiovascular patient is restricted to telemonitoring studies in

he areas of hypertension and diabetes management. This evidence

ill be presented and discussed in the next sections of this review.
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Table 3 

Barriers to the implementation of telepharmacy services in the community. 

• Limited evidence of clinical efficacy 

• Lack of adequate infrastructure and equipment 

• High implementation and maintenance costs 

• Poor informatics literacy of healthcare workforces and patients 

• Privacy and security of electronic transmission of health information 

• Lack of integration with national traditional healthcare systems 

• Lack of reimbursement models for services 

• Potentially poor integration between telepharmacy and traditional patient management 

Fig. 1. Difference in systolic blood pressure (SBP) and diastolic blood pressure (DBP) reductions with a telepharmacy intervention vs. usual care in four studies based on BP 

telemonitoring in community pharmacies. Data are shown as averages and 95% confidence interval. The name of the study, the number of subjects included in the analysis 

and the time point of the evaluation (in months) is indicated [12,17,21,26] . 
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Hypertension 

The effectiveness of telepharmacy in improving clinical out-

comes in hypertension has been documented by four large ran-

domized controlled trials ( Table 4 ) [11–26] . 

In all studies BP reductions following the pharmacist’s interven-

tion were larger than those in the usual care group, either at 6 or

12 months, depending on the study design and endpoints ( Fig. 1 ).

BP control significantly improved in all studies, but one. Interest-

ingly, the benefit of the pharmacist-led care persisted during the

6 to 12 months following the withdrawal of the intervention in

two studies, whereas in the Improving BP in Colorado the propor-

tion of patients with good BP control was similarly poor in both

groups, and only patients who improved the adherence to hyper-

tensive medications also gained a good BP control [17,18] . Subgroup

analyses revealed that in general patients at higher cardiovascular

risk (e.g. severe hypertensive patients, diabetics and patients with

chronic kidney disease) had the major benefit from the interven-

tion. 

The medication regimen was intensified after the intervention

and the adherence to treatment increased, although the latter was

not significantly different from that reported by the usual care

group. The Hyperlink study also assessed the adherence to the in-

tervention program documenting a high adherence to both BP tele-

monitoring (73% of patients took at least 6 BP readings per week)

and phone case management visits (88% of expected visits were

attended), thus indicating that this approach is feasible and effec-

tive [21,22] . However, certain groups of patients, such as those in a
 c  
ounger age, women, those with lower education, and minorities,

ay need extra adherence support. 

Thus, current evidence from randomized studies in hyperten-

ive patients suggests that the synergy between BP telemonitoring

nd pharmacist case management of patients may facilitate high

P screening and detection. Furthermore, adding web-based phar-

acist care to BP telemonitoring and web-provided education on

ife style may be particularly effective for improving BP control in

reated hypertensives. 

iabetes 

As for hypertension, studies performed in diabetics assessed

elepharmacy models mainly including telemonitoring. The effi-

acy of pharmacist’s care on HbA1c and blood glucose levels via

elemedicine to patients with diabetes has been tested in few ob-

ervational prospective studies. 

An early study included 75 patients with diabetes which were

ssigned to BP, glucose and body weight telemonitoring plus ed-

cation in the form of messages through the devices over a 6

onth period (intervention group) [27] . Pharmacists checked the

arameters entered by patients and intervened in the presence of

ut-of-range values, being able to make medication changes un-

er a collaborative practice agreement with the managing physi-

ian. The control group consisted of 75 diabetic patients not re-

eiving any telemedicine intervention, identified from a registry of

atients visited during the same timeframe through retrospective

hart review (control group). At the end of the study period, the



S.
 O

m
b

o
n

i,
 M

.
 Ten

ti
 /
 Tren

d
s
 in

 C
a

rd
io

va
scu

la
r
 M

ed
icin

e
 2

9
 (2

0
19

)
 10

9
–

117
 

11
3
 

Table 4 

Summary of randomized controlled studies based on telepharmacy interventions in hypertensive patients in a community setting. BP: Blood Pressure. 

Study Number of subjects Follow-up duration 

(months) 

Characteristics of the pharmacist’s intervention Main results 

e-BP (Electronic Communications 

and Home Blood Pressure 

Monitoring) [12–16] 

730 

247 usual care 

246 intervention without 

pharmacist 

237 intervention with pharmacist 

12 Pharmacist care management delivered through 

web communication together with home BP 

telemonitoring and education 

• After 1 year significant improvement of BP control in patients managed by the 

pharmacist plus web communication compared to usual control (56 vs. 31%; 

p < 0.001) and BP telemonitoring and web training only (36%; p < 0.001) 

• Persistence of the effect due to the pharmacist-led care 1 year after withdrawal of 

the intervention (60% vs. 52% usual care and 48% BP telemonitoring only; p = 0.110 

and p = 0.010) 

• A 1% improvement in BP control rate with BP telemonitoring and web-based 

pharmacist care costs 15.26 euros relative to BP telemonitoring and web training 

alone 

• Barriers to implementation into community practices included a pharmacist 

unfamiliar to the subject, lack of information technology resources, provider 

resistance to use a single management protocol 

• The effect of the web-based pharmacist care is mostly explained by home BP 

telemonitoring, secure messaging and antihypertensive medication intensification 

Improving Blood Pressure in 

Colorado [17–19] 

283 

145 usual care 

138 intervention 

6 Clinical pharmacist management with physician 

oversight plus patient education and home BP 

telemonitoring 

• At 6 months BP reductions were greater in the intervention vs. usual care group 

( −13.1/ −6.5 vs. −7.1/ −4.2 mmHg, systolic and diastolic BP, p = 0.006 and p = 0.07) 

• The proportion of patients achieving BP goal at 6 months was similar between the 

two groups (36 vs. 35%, p = 0.890) 

• Intervention patients had a greater increase in medication regimen intensity 

• No difference in the proportion of adherent patients between the two groups 

• 6 months after the end of the study, when patients returned to their usual care 

setting, the proportion of patients with good BP control was poor (51.5% in the 

intervention and 46.9% in the usual care group) 

• 86% of the intervention patients and 62% of the usual care patients reported a 

positive effect of the study on them 

Hyperlink (Home Blood Pressure 

Telemonitoring and Case 

Management to Control 

Hypertension) [20–25] 

450 

222 usual care 

228 intervention 

6 to 18 In-person intake visit and phone visits, and 

antihypertensive therapy adjustment after 

receiving transmitted home BP data, under a 

collaborative practice agreement with the 

clinics’ primary care team 

• Improved BP control with pharmacist’s intervention after 6 months (BP 

telemonitoring 72% vs. usual care 45%; p < 0.001) and 12 months (71% vs. 53%; 

p = 0.005) 

• Persistence of the effect during 6 months of post-intervention follow-up (72% vs. 57%; 

p = 0.003) 

• High adherence to BP telemonitoring (73%) and phone case management visits (88%) 

in the BP telemonitoring group 

• The proportion of subjects adherent to antihypertensive medication was similarly 

high in both groups (88% intervention vs. 78% usual care group; p = 0.510) 

• Most of the explained BP telemonitoring effect attributable to the combination of 

self-monitoring (19%) and medication intensification (24%) 

• The effect of the intervention was larger in patients who were younger, did not have 

diabetes, had high diastolic BP, added salt less than daily in food preparation, and 

took less antihypertensive medication classes at baseline 

Heart360-based study [26] 348 

175 intervention 

173 usual care 

6 Home BP telemonitoring (American Heart 

Association Heart360 web application) plus 

clinical pharmacy specialist reviewing BP 

medication regimen, providing counseling on 

lifestyle changes and adjusting or changing 

antihypertension medications as needed 

• At 6 months the proportion of patients attaining BP control was significantly 

( p < 0.001) higher in the intervention than in the usual care group (54 vs. 35%) 

• The impact of the intervention was larger in the subgroup of subjects with diabetes 

mellitus or chronic kidney disease 

• The intervention group had more e-mail and phone contacts, and greater medication 

regimen intensification 

• The satisfaction rate was larger in the BP telemonitoring group (58 vs. 42%; p < 0.001) 
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frequency of patients achieving an HbA1c goal of < 7% was signif-

icantly ( p < 0.01) larger in the telemonitoring intervention group

(34.7% vs. 14.7% control group). Patients who received the telemon-

itoring intervention had also significantly lower mean HbA1c lev-

els after 6 months (7.8 versus 8.8%, p < 0.001), but no differences

between groups were found for BP, low-density lipoprotein choles-

terol and body mass index. 

A small uncontrolled study enrolled 28 recently diagnosed

adults with diabetes and HbA1c > 8% which received for 16 weeks

an intervention based on a combination of telephonic contacts

by the pharmacist and telemonitoring of blood glucose, BP and

patient-reported symptoms [28] . Pharmacist’s interventions con-

sisted of tailored medication therapy management recommenda-

tions, lifestyle modifications, and adjustments of medications. After

16 weeks HbA1c and fasting blood glucose significantly ( p = 0.001)

decreased compared to baseline (from 9.8% to 8.5% and from

178 mg/dL to 163 mg/dL, respectively). Despite significant reduc-

tions in HbA1c and blood glucose from baseline, there was no sig-

nificant change in patient activation levels. The same results were

observed in a small prospective pilot study including 26 veter-

ans with diabetes, based on videoconference visits over a 6 month

follow-up period [29] . 

A non-randomized parallel group controlled study conducted in

103 veterans with uncontrolled type 2 diabetes at four outpatient

primary care clinics evaluated the effect of pharmacist’s interven-

tion vs. usual care during a 6 month time span [30] . The inter-

vention consisted of a home monitoring device that allowed pa-

tients to collect blood glucose values and to interact face-to-face

during remote visits with pharmacists and physicians. Both groups

showed significant lower mean values of HbA1c after 6 months as

compared to baseline (6.9% intervention vs. 7.5% usual care group),

but no between-groups difference ( p = 0.198). Conversely, goals for

HbA1c ( < 7%) were met in a significantly ( p = 0.001) larger pro-

portion of patients receiving the intervention (69% vs. 36% usual

care). This appeared to be due to an intensification of the glucose-

lowering medications in the pharmacist-led group. 

Very recently, the impact of a remote clinical pharmacy service

in improving guideline adherence and secondary measures of key

cardiovascular risk factors, including HbA1c, in primary offices in

rural and small communities has been tested in a randomized con-

trolled study including 302 subjects [31] . After 12-months the im-

provements in outcomes were modest, in part because of higher

than expected baseline guideline adherence in the control group.

Disappointedly, in diabetics the proportion with HbA1c at goal at

study end was only marginally and not significantly ( p = 0.100)

larger in the intervention group (30.8% vs. 21.0% control). 

Other observational studies evaluated the impact of remote

management of diabetic patients by pharmacists, but they were ei-

ther based on telephone calls or faxing of information [32,33] or

had a retrospective design [34] . These studies showed no long-

term efficacy of the intervention on HbA1c values. 

Other cardiovascular conditions 

The number of randomized controlled studies assessing the im-

pact of telepharmacy services in various cardiovascular conditions,

excluding hypertension and diabetes, is quite small. Most of these

studies are observational in their nature or they are limited to

small size case reports. 

A telephone-based intervention providing education and coun-

seling on disease management by pharmacists in post-discharge

patients with heart failure resulted in reduced rate of hospital

admission within 30 days of the acute care admission compared

to usual care [35] . A pharmacist-delivered intervention positively

affected adherence to cardiovascular medication in two differ-

ent studies enrolling altogether 789 cardiac patients which were
ollowed-up for 6–12 months [36,37] . However, the adherence was

igh also in the control group and not significantly different from

hat recorded in the patients receiving the intervention (89.9% in

he usual care group vs. 88.8% in the intervention group with

 = 0.730 in the first study; 90.0% vs. 88.0%, with p = 0.510 in the

econd study). 

Telepharmacy anticoagulation clinics are quite popular. How-

ver, there is only one prospective observational study evaluating

he efficacy of such a service [38] . The study involved a small sam-

le of male veterans ( n = 38) and the intervention was based on a

ideo telehealth technology: telehealth technicians measured Inter-

ational Normalized Ratio (INR) values and vital signs, and trans-

itted the results to the pharmacist for remote evaluation. The

ontrol group was based on face-to-face visits with the pharmacist.

uring the 6 months of the study the mean percentage of time pa-

ients’ INR values were within the therapeutic range remained sta-

le (about 81%, compared with about 77% under the face-to-face

linic model), and a high level of patient satisfaction was main-

ained showing the effectiveness of the service. 

Few studies evaluated the potentials for ECG telemonitoring

n community pharmacies. Lowres et al [39] tested the feasibil-

ty and cost-effectiveness of performing ECGs with a smartphone

ith an automated detection algorithm for the screening of atrial

brillation in community pharmacies, and determined the cost-

ffectiveness of this strategy. Newly identified atrial fibrillation

ases were found in 1.5% of the 1,0 0 0 customers visiting the phar-

acy. The automated ECG algorithm showed 98.5% sensitivity for

trial fibrillation detection and 91.4% specificity, compared to a ref-

rence 12-lead standard ECG. The intervention resulted also cost-

ffective with an incremental cost-effectiveness ratio of 3,142 Euros

er Quality Adjusted Life Year gained and 15,993 Euros for prevent-

ng one stroke. A case report study documented the effectiveness

f mobile ECG monitoring in community pharmacies for the risk

anagement of QT-prolonging drugs [40] . 

A summary of the level of benefit provided by telepharmacy

ervices according to current scientific evidence is available in

able 5 . 

elepharmacy services: the American experience 

The telepharmacy model is fairly well developed and very suc-

essful in the USA, driven primarily by a large retail pharmacy net-

ork, which provides some healthcare service in pharmacies. This

etwork is going to expand its influence, in terms of type of ser-

ices, affordable cost s and payor integration with the recent an-

ouncement of the merging of the retail pharmacy and provider

hain (CVS stores and Minute Clinics) with a health insurance com-

any (Aetna) [41,42] . The retail pharmacy network currently offers

n app-based ability to refill medications and pickup prescriptions,

btain education and in some cases, access some diagnostic ser-

ices (e.g. blood pressure and blood glucose check), through the

nternet. Such retail clinics have the potential to close the loop

etween traditional providers (nurse practitioners and doctors) by

lacing clinics within the store and in some instances, forming

trategic partnerships with large traditional care facilities to off-

oad their ambulatory volume or as a way to refer patients with

omplex conditions that cannot be handled in the retail clinics. 

he Tholomeus web-based telemedicine service and the Italian 

xperience 

In Italy we have devised, developed and validated a web-based

elepharmacy service which is currently used in several commu-

ity pharmacies [43] . 

The service is aimed to facilitate the screening and manage-

ent of the most common chronic cardiovascular (arterial hyper-
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Table 5 

Level of benefit of telepharmacy interventions on clinical and economic outcomes in car- 

diovascular disease. BP: Blood Pressure; INR: International Normalized Ratio; ECG: Elec- 

trocardiogram. 

Outcome Target condition Level of benefit 

BP Arterial hypertension + 

Blood glucose and HbA1c Diabetes mellitus + / −
Blood cholesterol Dyslipidemia –

INR Anticoaugulation + / −
ECG Arrhythmias, QT prolongation + / −
Medication adherence Cardiovascular therapy –

Re-hospitalization Heart failure, coronary heart disease + / −
Healthcare costs Hypertension, atrial fibrillation + / −
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ension, ischemic heart disease, arrhythmias, syncope and periph-

ral artery disease), lung (chronic obstructive pulmonary disease,

sthma and obstructive sleep apnea syndrome) or metabolic dis-

ases (diabetes mellitus and dyslipidemia). In particular the fields

f application are the screening of healthy subjects (e.g. certi-

cation for sport activities, occupational medicine, pre-operative

heck, etc.) and of subjects at risk (e.g. positive family history for

ardiovascular, pulmonary or metabolic diseases) or of individu-

ls with an established chronic condition. The proposed approach

hould help expand patient access to screening tests in collabora-

ion with the general practitioner, the cardiologist or other special-

sts and other healthcare professionals and closely monitor treated

atients during their follow-up. 

A flow-diagram of the operation of the system is summarized

n Fig. 2 . 

The service is managed by a technical (engineers, call center

perators) and by a medical reporting team and provides either

rofessional diagnostic tests or home monitoring tools plus med-

cal counseling and teleconsultation to patients. The web-based

latform may be accessed also by the patient’s referring physician

nd by other healthcare professionals in charge. The system is de-

eloped according to major current guidelines and reporting stan-

ards. All services are clinically validated, the system is certified as

 medical device and is registered in the repertoire of medical de-

ices of the Italian Ministry of Health. In order to ensure high qual-

ty standards to patients and their doctors, pharmacists need to be

rained and certified before starting using the service. For pharma-

ists regularly using the system, successful re-certification on the

asis of the average quality of the service provided in the previous

ear is required in order to continue managing the system and pro-

iding the telepharmacy services. Security and privacy of patient’s

ersonal data collected at the pharmacy site are ensured by access

o the website with a password automatically expiring every three

onths and by encryption transmission protocols (S-HTTP). 

Diagnostic tests are obtained through clinically validated and

ertified medical devices and include 24-h ambulatory BP moni-

oring or ABPM (with the option of atrial fibrillation detection and

valuation of central BP and pulse wave velocity), 7-day home BP

onitoring (with the possibility to take few readings during the

rst hours of night sleep), office BP measurement (with simulta-

eous double arm measurement and evaluation of ankle-brachial

ndex), ECG at rest and over the 24–48 h, simple spirometry, rest

ximetry or nocturnal oximetry, cardiorespiratory polysomnogra-

hy and glucose and lipid profile from capillary blood taken from

he fingertips. In order to obtain a diagnostic test the patient has to

isit the pharmacy with a family physician’s prescription. In most

ases the test is carried out immediately by the pharmacist and the

ata recorded by the device and temporarily stored in its memory

re uploaded on the web-based telemedicine platform, by plug-

ing the device to a personal computer with a USB cable. Data are

hen forwarded through the Internet to the central server of the

elemedicine center where they are analyzed and a medical report
 a
f the test is provided in short due time by trained and certified

edical specialists. The report can be viewed directly on the web-

ite or on a smartphone through a dedicated app and is also pro-

ided via e-mail. When uploading the test on the web platform

he pharmacist can enter in the system all the relevant patient’s

linical information (e.g. current therapies, main concomitant dis-

ases, symptoms, etc.) thanks to the availability of an electronic

ealth record tool. The medical report has been developed in or-

er to provide the minimal amount of information required to the

amily doctor or specialist to make an adequate diagnosis. For prac-

ical reasons, all information is summarized, when possible, on a

ingle page (so called “one-page report”). The medical reports are

arked with a proprietary digital seal which certifies the author

nd the source of the report, thus ensuring quality and traceability

f the test. 

The smartphone app linked to the web-based platform allows

atients to measure several parameters at their living site through

ireless medical devices with bluetooth capability. Typically, mea-

urement of BP, single channel ECG, lung function, body weight

nd body fat composition, body temperature, peripheral blood oxy-

en saturation, blood lipids and glucose, are provided within the

ystem for home use. The app is connected to the pharmacist and

he patient’s referring physician, which are regularly notified about

he patient’s status. An electronic diary for collection of clinical in-

ormation and adherence to therapy is also provided with the app.

he TEMPLAR project: how a web-based telepharmacy service 

an help manage the cardiovascular patient 

In Italy, the Tholomeus telepharmacy service described above

as been used by community pharmacies since 2010. This has

llowed us to setup the TEMPLAR Study (TEleMonitoring of

lood Pressure in Local phARmacies), an observational, cross-

ectional, multicenter study aiming at assessing the potential ad-

antage of BP telemonitoring and telecardiology in community

harmacies for screening and follow-up of hypertension and car-

iovascular diseases. We have collected so far 26,443 ABPMs and

3,492 resting or ambulatory ECGs in as many patients, in 785

ommunity pharmacies. In terms of quality of the service, the per-

ormance of the pharmacists was good, with 95.2% of ABPMs and

5.8% of ECGs labeled as of good or average quality, and thus as-

essable. Most subjects (53.8%) had controlled ambulatory BP (24-

 average < 130/80 mmHg), with a larger proportion in treated in-

ividuals (59.8 vs. 51.4% untreated). As far as ECG diagnosis is re-

arded, a normal tracing was recorded in 63.8% of subjects. The

ost common ECG abnormalities were premature ventricular or

upraventricular beats (14.3%) and sinus tachycardia or bradycardia

8.6%) ( Fig. 3 ). Interestingly, in 19.2% of subjects the ECG allowed

o make a new diagnosis, to check for the patient’s health status

nd to refer the patient to the specialist for further investigation

nd treatment. 
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Fig. 2. Workflow of the Tholomeus (Telemedicine and HOme teLemOnitoring for MEdical sUrveillance of chronic diSeases) web-based telemedicine system used in commu- 

nity pharmacies in Italy. BP: Blood Pressure; ECG: Electrocardiogram [43] 

Fig. 3. Frequency (in percentage, %) of types of diagnosis in subjects who per- 

formed resting or dynamic ECG in the TEMPLAR project. 
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Thus, the preliminary evidence from the TEMPLAR Study sug-

ests that a telemedicine service providing medical reporting of

BPM and ECG tests with medical counseling, carried out in com-

unity pharmacies, may facilitate cardiovascular screening and de-

ection of potentially dangerous situations requiring medical atten-

ion. 

onclusions 

Telepharmacy is a healthcare service growing in popularity,

hich involves the pharmacist in a multidisciplinary healthcare

eam. It has the ability of shifting the cardiovascular patient man-

gement towards a value-based care and a more patient centered

odel driven by outcome and quality measures. Although the clin-

cal efficacy of telepharmacy, and its cost effectiveness, are far from

eing fully proved, and the few studies performed so far led to

ontroversial, often disappointing results, yet the inclusion of tele-

harmacy services in healthcare models has the potential to of-
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er the unique opportunity to increase access to screening and im-

rove care of cardiovascular conditions. 
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