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Objectives

Defining Remote Physiologic Monitoring (RPM)

RPM Use Case – Why Now?

Remote Physiologic Monitoring Implementation

Challenges and lessons learned

Clinical outcomes to date

Remote 
Physiologic 
Monitoring 

•Use of medical device to collect and 
analyze patient physiologic data

• Medical device as defined by the FDA
• Must digitally and automatically upload 
patient data

• Must be medically necessary

•Used to develop and manage a 
treatment plan

•Can be used for chronic or acute 
conditions
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Concepts 
and 

Clarifications

Remote 
Physiologic 
Monitoring

Vital vs. Non 
Vital 

Parameters

Synchronous 
vs. 

Asynchronous 

Diagnostic 
vs 

Monitoring

• Patient drivers 

• Clinical 
outcomes

• Financial/Quality  
incentives

7,000

Patient survey

Uptake across all generations

25% multiple modalities 

Largest increase in baby boomers

https://www.advisory.com/Blog/2021/01/Covid‐19‐telehealth. League, J, Afshani, S. Jan 2021 accessed 9/25/22
https://www.advisory.com/Topics/Telehealth/2021/03/Why‐asynchronous‐care‐belongs‐in‐your‐digital‐strategy, Ty Aderhold Accessed 9/25/22

Why Asynchronous Care Should Be Part of Your 
Telehealth Program?

Chronic Care Management

HTN

DM

CHF

Obesity 

Avoid hospitalizations

Improved chronic 
disease management

Identify out of control 
disease states earlier

Help with staff shortages

Manage patients outside 
office visits
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Value Based 
Contracting

Shared 
Savings/Total 
Cost of Care

Pay for 
Performance 

Care 
Management 

Fees

Kelli Barnes, PharmD, BCACP, FAPhA
Associate Professor - Practice

Department of Internal Medicine  
Division of General Internal Medicine and Geriatrics 
The Ohio State University Wexner Medical Center

Remote Physiologic Monitoring:
Implementation to Expand Care Outside of Office Visits

RPM CPT Codes

CPT Code Description Reimbursement

99453 Initial set up and patient education on use of equipment A,B $15‐30 (once)

99454 Supply of device, collection, transmission, and 
report/summary services to the clinician A

$50‐99 
(monthly)

Average ~$66

99457
Remote monitoring services by clinical staff, physician, 

QHCP 
First 20 minutes

$40‐80 
(monthly)

99458
Remote monitoring services by clinical staff, physician, 

QHCP
Each additional 20 minutes

$40‐65 
(monthly)

99091
Collection and interpretation of physiologic data digitally 

stored and/or transmitted to physician or QHCP requiring a 
minimum of 30 minutes of time

TBD

A: Monitoring must occur ≥ 16 days of a 30‐day period
B: Billed only once per episode of care

QHCP: Qualified  health care professional

Current RPM Landscape
KLAS Performance Insight – July 2022

RPM In Place, Plans to Expand

Large Hospital Midsize Hospital

Small Hospital Large Clinic

Midsize Clinic Small Clinic

60%

14%

8.5%

3%
8.5%

6%

RPM Implementation

In Place/Plans to Purchase

Not in place/No plan to purchase

92%

8%

KLAS Performance Insight. RPM. July 2022
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Potential 
Benefits of 

Remote 
Physiologic 
Monitoring

• Detect clinical decompensation for 
intervention

• Enhance the provider‐patient 
relationship

• Improve patient experience/satisfaction

• Facilitate ongoing connection with 
patients

• Improve patient education for self‐
management

• Improve quality performance and 
value‐based payment models

• Generate revenue to sustain care team
Kruklitis R, et al. Prim Care. 2022; 49(4): 543‐55.

Getting Started with 
Remote Patient 
Monitoring 

RPM Implementation Team
• Clinical representatives (physician, care 

team members)

• IT and information security representatives

• Administrative representatives (practice 

manager, administrator)

• Project manager

• C‐suite executives/practice owners

• Patient advisory board member

• Care team managers/leaders

RPM Implementation

IDENTIFY 
PURPOSE/ 

NEED

DETERMIN
E STRATEGY 

AND 
INTEGRATI

ON

CREATE/ 
DETERMIN

E 
WORKFLO

W

PILOT IMPLEMEN
T WIDE 
SCALE

EXPAND
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Identify Need/Purpose

•Ways to Identify the Need
• Solicit feedback from frontline clinicians
• Review performance on quality metrics
• Identify opportunities based on patient feedback/satisfaction

•Align with the quintuple aim
•Prioritize use cases that align with strategic goals
•Avoid flashy new technology that doesn’t align with needs
•Consider prioritization in large organizations

AMA Remote Patient Monitoring Playbook. American Medical Association 2022. 

RPM Devices
• Any medical device as 

deemed by FDA

• Common device types
• Blood pressure 

monitors
• Glucose monitors
• Pulse oximeters
• Scales
• Peak flow meters
• Thermometers
• Sleep Mats

RPM Device Considerations

Clinical accuracy

Security and HIPAA compliance

Ease of use

Cost

Stock and availability

Kruklitis R, et al. Prim Care. 2022; 49(4): 543‐55.

RPM Implementation

CREATE/ 
DETERMINE 
WORKFLOW

Continuous Quality
Improvement

MEASURE SUCCESS

DEFINE SUCCESS

IDENTIFY 
PURPOSE/ 

NEED

DETERMINE 
STRATEGY AND 
INTEGRATION

CREATE/ 
DETERMINE 
WORKFLOW

PILOT IMPLEMENT 
WIDE SCALE

EXPAND
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Defining Success

• Clinical outcomes, quality and 
safety

• Utilization metrics

• Access to Care

• Patient/Caregiver experience

• Clinician Experience

• Financial and operational impact

• Establishes a 
common goal

• Brings objectivity 
to measuring 
outcomes

• Helps to identify 
need for/right 
vendor

AMA Remote Patient Monitoring Playbook. American Medical Association 2022. 

RPM Implementation

CREATE/ 
DETERMINE 
WORKFLOW

Continuous Quality
Improvement

MEASURE SUCCESS

DEFINE SUCCESS

IDENTIFY 
PURPOSE/ 

NEED

DETERMINE 
STRATEGY AND 
INTEGRATION

CREATE/ 
DETERMINE 
WORKFLOW

PILOT IMPLEMENT 
WIDE SCALE

EXPAND

Internal Management vs Outsourcing to Vendors 

Vendors

• Emerging/evolving market

• Many vendors with diverse options
• Broad, focused or middleware solutions 

• Fully vendor monitored with alert 
escalation vs. internal monitoring

• Vendor or internal IT support

• Variable pricing options 

• Variable reporting capabilities

Internal vs. Outsourcing

• Consider internal resources

• Consider goals

• Potential areas to consider
• Device deployment and education

• Monitoring/validating clinical data

• Software for alerts/decision support

• Patient interventions

• Device return

Kruklitis R, et al. Prim Care. 2022; 49(4): 543‐55.

Vendor Considerations

• Business model

• IT sophistication

• Usability

• Clinical validation

• HIPAA compliance/security

• Customer service

• Ask for case studies/referrals

• Ability to scale
AMA Remote Patient Monitoring Playbook. American Medical Association 2022. 
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Key Strategy and 
Integration Factors for 

all Models

• IT Integration Type
• Blue‐tooth
• Cellular/mobile network 
devices

• Provider experience

• Care team availability

• Data visualization

• Patient prioritization
Kruklitis R, et al. Prim Care. 2022; 49(4): 543‐55.

RPM Implementation

CREATE/ 
DETERMINE 
WORKFLOW

Continuous Quality
Improvement

MEASURE SUCCESS

DEFINE SUCCESS

IDENTIFY 
PURPOSE/ 

NEED

DETERMINE 
STRATEGY AND 
INTEGRATION

CREATE/ 
DETERMINE 
WORKFLOW

PILOT IMPLEMENT 
WIDE SCALE

EXPAND

Care Teams
• Must use team to monitor and respond 
to data

• Ensure care team members work at top of 
license

• Train staff from the perspective of care team 
and patient

• Pharmacists are perfectly positioned to 
manage chronic disease

• Collaborative practice agreements

• Consider other team members to 
manage adherence with program

Create Management 
Workflows

Patient 
Enrollment

Target population

Consent

Education

Device deployment and trouble 
shooting

Patient 
engagemen

t and  
manageme

nt

Patient engagement/adherence

Data monitoring/critical values

Intervention to improve outcomes

Patient discharge and device 
return

Administrat
ion

Automated billing workflow

Device management



4/24/2023

8

RPM Implementation

CREATE/ 
DETERMINE 
WORKFLOW

Continuous Quality
Improvement

MEASURE SUCCESS

DEFINE SUCCESS

IDENTIFY 
PURPOSE/ 

NEED

DETERMINE 
STRATEGY AND 
INTEGRATION

CREATE/ 
DETERMINE 
WORKFLOW

PILOT IMPLEMENT 
WIDE SCALE

EXPAND

Pilot: RPM Kickstart Strategies

RPM CPT Code Billing

Downstream outcomes

Grants

KLAS Performance Insight. Remote Patient monitoring. July 2022

RPM Implementation

CREATE/ 
DETERMINE 
WORKFLOW

Continuous Quality
Improvement

MEASURE SUCCESS

DEFINE SUCCESS MEASURE

SUCCESS

IDENTIFY 
PURPOSE/ 

NEED

DETERMINE 
STRATEGY AND 
INTEGRATION

CREATE/ 
DETERMINE 
WORKFLOW

PILOT IMPLEMENT 
WIDE SCALE

EXPAND

Start with Defining Success 
Don’t Forget to Measure Success

Health outcomes

• Improve health outcomes and quality of life

• Improve population health efforts

• Reduce complications, mortality, or hospital/ED utilization

Patient Experience

• Patient satisfaction

• Patient engagement and loyalty to organization

• Access to care

Reduce Cost

• Reduce readmissions or non‐reimbursable ED visits

• Reduce visit cancellations

• Reduce length of stay

Provider Satisfaction

AMA Remote Patient Monitoring Playbook. American Medical Association 2022. 
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RPM Implementation

CREATE/ 
DETERMINE 
WORKFLOW

Continuous Quality
Improvement

Continuous Quality
Improvement

MEASURE SUCCESS

DEFINE SUCCESS MEASURE

SUCCESS

IDENTIFY 
PURPOSE/ 

NEED

DETERMINE 
STRATEGY AND 
INTEGRATION

CREATE/ 
DETERMINE 
WORKFLOW

PILOT IMPLEMENT 
WIDE SCALE

EXPAND

Lessons 
Learned: 
Patient 
Experience

• Patient ease of use is imperative

• Password recall can be time consuming

• Seamless connectivity increases efficiency
• Cellularly enable devices may improve 
connectivity

• Scheduled telephone visits can improve 
ability to reach patient

• Patient engagement is key to success

Lessons 
Learned: 
Provider 
Experience

• Electronic health record integration is key

• Easily digestible, actionable data 
visualization required

• Sophisticated prioritization of patients is 
ideal

• Tracking time and billing CPT codes should 
be automated

Trends in Remote Patient Monitoring
March 2020 – September 2021

91

591

0
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400

500

600
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Feb‐20 Sep‐21

RPM CLAIMS/100,000 
MEDICARE BENEFICIARIES

72%

22%

5%
1%

RPM CLAIMS BY 
PROVIDER TYPE 

Primary Care Cardiology
Pulmonology Other

77%

10%

5%
4%4%

RPM CLAIMS BY 
DIAGNOSIS

Hypertension Diabetes
Sleep disorders Hyperlipidemia

Navathe AS, et al. JAMA Int Med 2022. 182(9); 1005‐8.
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Remote Physiologic Monitoring:
Implementation to Expand Care Outside of Office Visits

• Patient 
drivers 

• Financial/Quality  
incentives

• Clinical 
outcomes

Study Size Length Intervention Outcome

TASMINH2 480 pts, 24 
practices
2014

12 mos Self monitoring combined with 
telemonitoring and self titration of 
bp meds according to predefined 
protocol

Self monitoring with 
telemonitoring more effective 
than usual care for bp control at 
12 months

TASMINH4 1182 pts, 
142 practices

2018

12 mos Self monitoring with or without 
telemonitoring vs. usual care

Lower blood pressure at 12 
months with self monitoring 
with or without self monitoring, 
but quicker bp control with 
telemonitoring at 6 months.  
Both cost effective.

HITS 401 pts, 20 
practices
2013

6 mos BP measure with transmission to a 
website with automated feedback 
to patient by text/email

Improved bp control, but more 
expensive than usual care

TELEBPCARE 391 pts, 12 
practices 
2009

6 mos Telemonitoring with case 
management by general practitioner 

Bp control improved, less 
frequent change to meds, 
improved quality of life, 
decreased costs

Canadian 
Study

223 patients, 
8 practices

2009

12 mos Nurse led BP telemonitoring under 
physician supervision.  

Lower blood pressure with more 
in target blood pressure, 
increased med adjustments and 
better adherence

Pharmacist

Led

Reduced 
BP

Lower Cost
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158 
pts

Randomized 
1:1 to CGM vs 

BGM 

Followed for 24 
weeks with primary 
outcome of HbA1c

Statistically significant 
decrease in HbA1c (‐

0.8%), higher frequency 
of use, increased time in 
range, improved patient 

satisfaction

175 
pts

Randomized 
2:1 to CGM vs 

BGM 

Followed for 8 
months with 

primary outcome of 
HbA1c

Statistically 
significant HbA1c 
0.4% change 8.0 
vs. 8.4%  in CGM 

group

91 
Studies

%50 of studies 
reported reduction in 
Acute Care Utilization 
across at least one 

modality* 

Med‐High quality RCT or cohort 
studies

RPM for COPD 
population appears to 
be most effective at 
preventing ER visits

Note:  Sicker populations 
derive most benefit. 
Apps most beneficial 

Engaged support teams 
are important 

70%  of studies 
CVD, COPD
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RPM Wrap-Up

RPM can be used 
to engage patients 
in care outside the 
clinic

The RPM market 
is rapidly evolving 
with diverse 
options

Organization 
goals and 
resources may 
dictate best 
option

Patient, provider, 
and care team 
experience will 
likely dictate 
uptake and 
impact

Financial 
sustainability 
should account 
for all aspects of 
reimbursement

Health and cost 
outcomes will 
be integral to 
evaluating 
global impact


