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Abstract

Background: Rural populations have a disproportionate burden of heart failure (HF) morbidity and mortality, associated with
socioeconomic and racial inequities. Multiple randomized controlled trials of remote patient monitoring (RPM) using both direct
patient contact and device-based monitoring have been conducted to assess improvement in HF outcomes, with mixed results.

Objective: We aimed to assess whether anovel digital health care platform designed to proactively assess and manage patients
with HF improved patient outcomes by preventing HF re-exacerbations, thus reducing emergency room visits and HF
hospitalizations.

Methods: Thiswasasingle-site, retrospective cohort study using electronic medical record (EMR) data gathered from 2 years
prior to RPM initiation and 2 years afterward. In January 2017, this single center began enrolling New York Heart Association
(NYHA) class |1 and class 11 patients with HF prone to HF exacerbation into an RPM program using the Cordella HF system.
By July 2022, 93 total patients had been enrolled in RPM. Of these patients, 87% lived in rural areas. This retrospective review
included 40 of the 93 patients enrolled in RPM. These 40 were selected because they had 2 years of established EMR data prior
to initiation of RPM and 2 years of post-RPM data; each consented to this Sterling |RB—approved studly.

Results: Weincluded 40 patients with at least 4 years of follow-up, including 2 years prior to RPM initiation and 2 years after
RPM initiation. In the 2 years after RPM initiation, check-up callsincreased 519%, medication change callsincreased 519%, and
total calls increased by 519%. Emergency room visits for HF fell 93%, heart failure hospitalizations fell 83%, and all other
cardiovascular hospitalizationsfell 50%. Additionally, the total number of office visits declined by 15% after RPM, and unscheduled
or urgent office visits declined by 73%.

Conclusions: Daily monitoring of trends in vital sign data between engaged patients and a collaborative team of clinicians,
incorporated into daily clinical workflow, enhanced patient interactions and allowed timely response or intervention when HF
decompensation occurred, resulting in areduction of outpatient and inpatient clinical use over more than 2 years of follow-up.

(J Med Internet Res 2024;26:e49710) doi: 10.2196/49710
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: health outcomes [1,2]. This is specifically reflected in the fact
Introduction that rural populations have worse outcomes for heart failure
Rural populations have a disproportionate burden of disease, (HF) morbidity and mortality and is compounded by recial and
particularly obesity, diabetes, smoking, hypertension, and SOC oe_conomlc_mequm&s [3-5]. Rurd panentsglso receiveless
coronary heart disease, al of which are associated with poor ~ Outpatient cardiac management and are more likely to present
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to emergency care or be hospitalized in the first year of HF
diagnosis compared to urban patients [6]. Remote patient
monitoring (RPM) of patients with HF to reduce HF
hospitalizations and mortality has been studied in multiple
randomized clinical trials, with mixed results [7-11]. These
studies used avariety of RPM systemsfor HF management that
included some combination of structured telephone calls and
daily weight, blood pressure, heart rate, and symptom
guestionnaires. RPM trial meta-analyses have failed to show
any consistent benefit from RPM when compared with the usual
standard of care[12-16]. Many of the studies may not have used
optimal monitoring equipment or were unable to incorporate
appropriate, efficient clinical workflows into the process of
RPM. Patient compliance may have also been negatively
impacted by using automated tel ephone menus for patient data
reporting rather than direct, clinician-to-patient communication
for feedback, medication adjustment, and monitoring of patient
acceptance and engagement in treatment modalities. Here, we
report results of asingle-center study on the use of anovel RPM
systeminarural population with HF. We hypothesize that active
patient management with RPM, when integrated into a standard
cardiology workflow, enhances patient care, improves patient
satisfaction, and reduces emergency room (ER) visits and HF
hospitalizations.

Methods

Overview

This is a retrospective cohort review using electronic medical
record (EMR) datafrom agroup of New York Heart Association
(NYHA) class |l and 11 patients with HF who were followed
over a 4-year period at a single institution, including 2 years
prior to and 2 years following the initiation of a novel digital
system to assess the impact of RPM on HF management.

Between January 2017 and July 2022, this single site began
enrolling patientswith HF who showed demonstrated difficulty
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maintaining clinical HF compensation into the Cordella HF
System (Endotronix Inc) program. Over that period, atotal of
93 patients were enrolled, 87% of whom lived in rural areas
(defined as more than 1 hour from the city limits of an urban
center with tertiary care).

Of the 93 total patients in this study, we included 40 who had
both 2 years of preeRPM EMR data established within the
practice and 2 years of post-RPM EMR data. We excluded 53
of the 93 total patients who had been enrolled in Cordella due
to the absence of sufficient data: either they lacked 2 years of
established EMR data prior to joining the RPM program, or
they had not accrued the full 2 years of data after initiation at
the time of thisreview. Additionally, 3 patientsin the excluded
group dropped out of the RPM program prior to completing 2
years of enrollment, and 4 patients died prior to completion of
2 years of RPM. Of note, of the 4 deceased patients, 2 would
not have had sufficient EMR data within the practice prior to
enrolling in RPM.

The CordellaHF Systemisanovel, free-standing, digital health
care platform designed specifically to proactively manage
outpatients with HF and the multiple factors that lead to HF
re-exacerbation and readmission. The system uses a
wireless/cellular tablet computer to receive data from multiple
Bluetooth-enabled peripherals to assess vital signs. The tablet
computer, weight scale, blood pressure cuff, and pul se oximeter
were provided to patients for home use with online and
telephone technical support. In this mostly rural population,
even older patients with limited technical experience were able
to follow telephoneinstructionsto set up the equipment in their
homes. Patients were instructed to use these devices daily and
to answer questions on their current clinical status via their
tablets. The data were then securely transmitted to an online
clinician portal and reviewed remotely from the physician’'s
office as either tabular or trend data (Figure 1).
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Figure 1. Examplesof 2 clinical case applications of the Cordella Remote Patient Monitoring System in outpatients with heart failure at asingle heart
failure clinic lasting 2 years. (A) Vital signs over time (blue horizontal lines) and heart failure medication changes (orange vertical lines) for acasein
which the system was used to lower heart rate. (B) Vital signs over time and diuretic medication changes for a case that used the system to reduce
elevated weight indicative of edema. For a higher-resolution version of this figure, see Multimedia Appendix 1.
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Importantly, the workflow for daily RPM for these patientswas  cardiologist and nurse discussed problemsidentified inthedaily
incorporated into wusual clinical practices. The same trends, and the nurse then contacted patients if additional
interdisciplinary team reviewed the daily trendsfor each patient  information was needed. When a lifestyle or medication
as part of an integrated workflow in the rural practice. A intervention became necessary, the team contacted the patient
full-time clinic nurse was dedicated to assisting review of the to makethat change. The patient’s response was then monitored
patients' dataand interacting with the patientsby telephoneand  on subsequent daily RPM readings with further adjustments
the tablet messaging system as often as necessary. The made as needed.
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All discussions between the cardiologist and the nurse were
documented within the Cordella Patient Management Portal
(PMP). Telephone calls to patients to discuss their status and
recommend medication and lifestyle modifications were aso
documented in the PMP. Medication changes were annotated
on the trend plots to mark the response. Permanent medication
changes were documented in the patient'sEMR, asthe PMPis
not currently integrated with the EMR. The contact time spent
in daily review of patient data, discussion of changes noted in
data trends, and interaction with the patient for further
information or medication change was synchronously captured
by the PMP. All patients were contacted at least monthly to
discuss their clinical status, note visits with their other
physicians, document ER visits or hospitalizations, and ensure
that no changes had been made to pertinent cardiac medications.

All cardiovascular hospitalizations, ER visits, and HF
hospitalizations were assessed in the 2-year period prior to
initiation of RPM and the 2-year period following RPM
initiation. Similarly, the total number of telephone calls made
monthly to patients by the clinical team, noting the reason for
the calls, was assessed in the 2-year period prior to initiation of
RPM and the 2-year period following RPM initiation, as well
as any unplanned clinic visits. Data on each end point were
compared for the period before and after the initiation of RPM
using Wilcoxon signed-rank tests. Patient compliance, defined
as data transmission to the portal 5 of 7 days per week, and
clinician compliance, defined as clinicians checking the PMP
daily, were also assessed.

Ethical Consider ations

This study was a retrospective cohort analysis of electronic
patient data accrued over a 4-year period. The study received
institutional review board approval (Sterling IRB;
8276-WECraig), and each participant signed informed consent
documentation prior to having their data collected for daily
Cordella review, as well as for the purposes of this study.
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Participant privacy and anonymity were achieved through
elimination of any patient identifiers such as name or dates of
birth, which were replaced by an anonymous, humeric system
for datatabulation and analyses. The participantsdid not receive
compensation for their participation in the study.

Results

This study included 40 patients with at least 4 years of
follow-up, including 2 years prior to RPM initiation and 2 years
following RPM initiation. The patients had a mean age of 76.9
(SD 9.5) years. A majority were female (n=23, 58%) and had
ahigh comorbidity burden, including 40% (n=16) with chronic
kidney disease, 55% (n=22) with atrial fibrillation, 15% (n=6)
with aortic stenosis, and 68% (n=27) with mitral regurgitation.
Most patients were NYHA class Il (n=32, 80%) and 42%
(n=17) had an gjection fraction 250%.

In the 2 years prior to RPM initiation, the average number of
check-up calls per month to all 40 patients was 7.5 (SD 0.1),
and the average number of medication calls per monthto all 40
patients was 4.3 (SD 0.2), with atotal average number of calls
per month numbering 11.8 (SD 0.3). Inthe 2 yearsthat followed
RPM initiation, check-up callsincreased 519% (to 46.4, SD 0.8
per month; P<.001), medication change calls increased 519%
(to 26.6, SD 0.7 per month; P<.001), and total calls increased
519% (to 73, SD 1.3 per month; P<.001).

Inthe 2 years prior to RPM initiation, there were 48 unplanned
office visits, 15 ER visits for HF, and 36 HF hospitalizations;
all other cardiovascular hospitalizations numbered 38. In the 2
years that followed RPM initiation, ER visits for HF fell 93%
(to 1 visit; P=.006), HF hospitalizations fell 83% (to 6 visits,
P=.003), all other cardiovascular hospitalizations fell 50% (to
19 visits; P=.06), and unplanned office visits fell 73% (to 13
visits, P=.001) (Table 1). Patient compliance was 88% at 6
months, 90% at 1 year, and 95% at 2 years. Clinician compliance
was 100% throughout the study period.

Table 1. Monthly calls and total visitsin the 24 months before remote patient monitoring (RPM) and 24 months after RPM.

Call/visit type 24 months before RPM 24 months after RPM Percentage change P value
Monthly calls, mean (SD)
Medication change 4.3(0.2) 26.6 (0.7) +519% <.001
Check-up 7.5(0.1 46.4(0.8) +519% <.001
Total 11.8(0.3) 73(1.3) +519% <.001
Total visits, n
Unplanned office visit 48 13 —73% .001
ER®visit for HF® 15 1 —93% 006
HF hospitalization 36 6 —83% .003
All other CV° visits 38 19 —50% .06

3ER: emergency room.
PHF: heart failure.
¢cVv: cardiovascular.
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Discussion

Principal Findings

This retrospective study shows a dramatic decrease in
hospitalizations, ER visits, and urgent office visits after active
management with daily RPM was integrated into standard
cardiology care delivery. This management approach used daily
RPM in conjunction with frequent patient contact and timely
adjustment of medication and lifestyle issues. Management of
patients with advanced HF is adynamic process. Each patient’s
unique comorbidities, diet, and lifestyle contribute to
decompensations between regularly scheduled office visits.
Swift identification and treatment of the precursors to
decompensation, ahallmark of thisstudy’s success, significantly
reduced hospitalizations, ER visits, and urgent office visits.

This study identified multiple factors that contributed to the
successful reduction in HF decompensations. Most relevant,
daily RPM using thismodel facilitates frequent clinician-patient
interaction and care adjustments. Monitoring trend plot flow
sheets combined with patient symptom reporting reduces
clinician apprehension when making care adjustmentsremotely.

Patient response to medication changes was assessed quickly
via vital sign trends, telephone calls, and further medication
adjustment, decreasing the need for in-office follow-up.

Equally important are the challenges of patient engagement and
education, both of which contribute to the success of decreasing
HF decompensations. Frequent interaction with the cardiol ogist
and nurse team facilitated numerous discussions of fluid and
sodium intake, better understanding of the complex nature of
HF disease and treatment and the benefits of monitoring data
trendsthrough the shared portal, and increased adherenceto the
current medication regimen.

Close monitoring with RPM and frequent patient interactions
within this rural setting, reflected by the increase in telephone
calls, improved patients’ clinical well-being and was associated
with adramatic reduction in ER visits, HF hospitalizations, and
unplanned office visits.

The Cordella HF system allowed patients to observe and track
their own hedlth data, provided the foundation for patient
education, and facilitated shared decision-making with the
clinical team. This connection between clinician and patient via
shared data with frequent, personalized clinical interventions
facilitated patient education and led to the observed increasein
patient reporting and compliance over time.

Therole of adedicated nurse for RPM is an equally important
factor in the success of this study. The HF nurse monitors the
daily patient data and calls patients to assess symptoms and
explain medication changes. The role evolved to include
coaching for support, education, and feedback regarding the
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multiple factors involved in HF management. Over time, the
HF nurse mediated in both clinical and lifestyleissues pertinent
to HF management, providing both encouragement and
intervention when needed and reassurance when the patient was
stable. While this study included 40 patients, our practice now
uses this system for more than 70 patients with no further
disruption in clinic workflow and no additional staff, apositive
indicator of the scalability of this technology.

The workflow used for RPM in the study was easily
incorporated into astandard outpatient cardiology practice. The
managing cardiologist maintained a busy daily clinic schedule
and hospital rounds. The dedicated HF nurse was employed by
the practice, and for patients eligible for chronic care
management (CCM), CCM billing not only covered the cost of
the Cordella HF system and the dedicated nurse but was also
cost-effective, generating revenue for the practice.

Limitations and Future Research

The magjor limitation of the study is its retrospective nature.
However, all patients with a full 24 months of RPM were
included. Those patients who had enrolled for monitoring but
dropped out prior to completing 24 months, or who had not
completed 24 months of monitoring at thetime of dataanalysis,
were excluded. A second of the study’s limitations lies in the
intense nature of monitoring and frequent interaction with
patients. Due to the relatively small cohort of patients, this
intensive effort was feasiblewithin therural cardiology practice,
which mirrorsmany of those delivering carein therural setting.
It remains to be seen if this same workflow could be expanded
to alarger clinical population with HF.

Further exploration into reimbursement is merited—for both
Medicare and non-Medicare patients—as well as a cost-benefit
analysisto include projected savings due to the decrease in ER
visits and HF hospitalizations. This workflow also offers the
opportunity to explore specific combinations of data and alerts
that can improve early identification of changesin status. This
information may aso enhance HF management by expanding
the multidisciplinary team caring for these patients.

Conclusion

Active HF management with RPM and a focused
multidisciplinary team reduced ER visits for HF by 93%, HF
hospitalizations by 83%, and unplanned officevisitsby 73%in
thisretrospective study. Daily monitoring of trendsin vital sign
data between engaged patientsand clinicians, when incorporated
into thedaily clinical workflow, allowed for immediate response
to the precursors of HF decompensation and intervention. The
success of this study’s proactive model of HF management
using the Cordella HF system stands in great contrast to the
current reactive model of HF urgent officevisits, ER visits, and
HF hospitalizations.

Data Availability

All data generated or analyzed during this study are included in this published article.
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Multimedia Appendix 1

Examples of 2 clinical case applications of the Cordella Remote Patient Monitoring System in outpatients with heart failure at a
single heart failure clinic lasting 2 years. (A) Vital signs over time (blue horizontal lines) and heart failure medication changes
(orange vertical lines) for acasein which the system was used to lower heart rate. (B) Vital signsover time and diuretic medication
changes for a case that used the system to reduce elevated weight indicative of edema.

[PNG File, 5019 KB-Multimedia Appendix 1]

References

1.  Michael MA, AlanaKM, Gilbert T. The 2014 update of the rural-urban chartbook. Rural Health Research Gateway. 2014.
URL: https.//www.rural healthresearch.org/ [accessed 2022-02-01]

2. Harrington RA, Califf RM, Balamurugan A, Brown N, Benjamin RM, Braund WE, et al. Call to action: rural health: a
presidential advisory from the American Heart Association and American Stroke Association. Circulation. Mar 10,
2020;141(10):e615-e644. [FREE Full text] [doi: 10.1161/CIR.0000000000000753] [Medline: 32078375]

3. Howard G, Kleindorfer DO, Cushman M, Long DL, Jasne A, Judd SE, et a. Contributors to the excess stroke mortality in
rural areasin the United States. Stroke. Jul 2017;48(7):1773-1778. [FREE Full text] [doi: 10.1161/STROKEAHA.117.017089]
[Medline: 28626048]

4.  Kamin Mukaz D, Dawson E, Howard VJ, Cushman M, Higginbotham JC, Judd SE, et a. Rural/urban differencesin the
prevalence of stroke risk factors: A cross-sectional analysis from the REGARDS study. J Rural Health. Jun
2022;38(3):668-673. [FREE Full text] [doi: 10.1111/jrh.12608] [Medline: 34270125]

5. Turecamo SE, Xu M, Dixon D, Powell-Wiley TM, MummaMT, Joo J, et al. Association of rurality with risk of heart
failure. JAMA Cardiology. Mar 01, 2023;8(3):231-239. [FREE Full text] [doi: 10.1001/jamacardio.2022.5211] [Medline:
36696094]

6. GambleJ, Eurich DT, Ezekowitz JA, Kaul P, Quan H, McAlister FA. Patterns of care and outcomes differ for urban versus
rural patients with newly diagnosed heart failure, even in auniversal healthcare system. Circ Heart Fail. May
2011;4(3):317-323. [doi: 10.1161/CIRCHEARTFAILURE.110.959262] [Medline: 21430285]

7.  Koehler F, Winkler S, Schieber M, Sechtem U, Stangl K, Béhm M, et al. Telemedical Interventional Monitoring in Heart
Failure Investigators. Impact of remote telemedical management on mortality and hospitalizations in ambulatory patients
with chronic heart failure: the telemedical interventional monitoring in heart failure study. Circulation. May 03,
2011;123(17):1873-1880. [doi: 10.1161/CIRCULATIONAHA.111.018473] [Medline: 21444883]

8.  Koehler J, Stengel A, Hofmann T, Wegscheider K, Koehler K, Sehner S, et a. Telemonitoring in patients with chronic
heart failure and moderate depressed symptoms: results of the Telemedical Interventional Monitoring in Heart Failure
(TIM-HF) study. Eur JHeart Fail. Jan 2021;23(1):186-194. [FREE Full text] [doi: 10.1002/ejhf.2025] [Medline: 33063412]

9.  Titlnclh S, Honold M, Koehler K, Deckwart O, Koehler F, Haeusler KG. Non-invasive telemedical carein heart failure
patients and stroke: post hoc analysis of TIM-HF and TIM-HF2 trials. ESC Heart Fail. Jun 2020;7(3):884-891. [FREE Full
text] [doi: 10.1002/ehf2.12679] [Medline: 32163672]

10. Chaudhry SI, Mattera JA, Curtis JP, Spertus JA, Herrin J, Lin Z, et al. Telemonitoring in patients with heart failure. N Engl
JMed. Dec 09, 2010;363(24):2301-2309. [FREE Full text] [doi: 10.1056/NEJM 0a1010029] [Medline: 21080835]

11. OngMK, Romano PS, Edgington S, Aronow HU, Auerbach AD, Black JT, et al. Better Effectiveness After Transition—Heart
Failure (BEAT-HF) Research Group. Effectiveness of remote patient monitoring after discharge of hospitalized patients
with heart failure: the Better Effectiveness After Transition -- Heart Failure (BEAT-HF) randomized clinical trial. JAMA
Intern Med. Mar 2016;176(3):310-318. [FREE Full text] [doi: 10.1001/jamainternmed.2015.7712] [Medline: 26857383]

12.  Pandor A, Thokala P, Gomersall T, Baalbaki H, Stevens JW, Wang J, et al. Home telemonitoring or structured telephone
support programmes after recent dischargein patientswith heart failure: systematic review and economic evaluation. Health
Technol Assess. Aug 2013;17(32):1-207, v. [EREE Full text] [doi: 10.3310/hta17320] [Medline: 23927840]

13. Gorst SL, Armitage CJ, Brownsell S, Hawley M S. Home teleheal th uptake and continued use among heart failure and
chronic obstructive pulmonary disease patients: a systematic review. Ann Behav Med. Dec 2014;48(3):323-336. [FREE
Full text] [doi: 10.1007/s12160-014-9607-X] [Medline: 24763972]

14. Purcell R, Mclnnes S, Halcomb EJ. Telemonitoring can assist in managing cardiovascular disease in primary care: a
systematic review of systematic reviews. BMC Fam Pract. Mar 07, 2014;15:43. [FREE Full text] [doi:
10.1186/1471-2296-15-43] [Medline: 24606887]

15. Kitsiou S, Paré G, JaanaM . Effects of hometelemonitoring interventions on patientswith chronic heart failure: an overview
of systematic reviews. JMed Internet Res. Mar 12, 2015;17(3):e63. [FREE Full text] [doi: 10.2196/jmir.4174] [Medline:
25768664]

https://www.jmir.org/2024/1/e49710 JMed Internet Res 2024 | vol. 26 | e49710 | p. 6
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v26i1e49710_app1.png&filename=1691ecd80415f65be2caa2a22b8988cc.png
https://jmir.org/api/download?alt_name=jmir_v26i1e49710_app1.png&filename=1691ecd80415f65be2caa2a22b8988cc.png
https://www.ruralhealthresearch.org/
https://www.ahajournals.org/doi/abs/10.1161/CIR.0000000000000753?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1161/CIR.0000000000000753
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32078375&dopt=Abstract
https://europepmc.org/abstract/MED/28626048
http://dx.doi.org/10.1161/STROKEAHA.117.017089
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28626048&dopt=Abstract
https://europepmc.org/abstract/MED/34270125
http://dx.doi.org/10.1111/jrh.12608
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34270125&dopt=Abstract
https://europepmc.org/abstract/MED/36696094
http://dx.doi.org/10.1001/jamacardio.2022.5211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36696094&dopt=Abstract
http://dx.doi.org/10.1161/CIRCHEARTFAILURE.110.959262
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21430285&dopt=Abstract
http://dx.doi.org/10.1161/CIRCULATIONAHA.111.018473
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21444883&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1002/ejhf.2025
http://dx.doi.org/10.1002/ejhf.2025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33063412&dopt=Abstract
https://europepmc.org/abstract/MED/32163672
https://europepmc.org/abstract/MED/32163672
http://dx.doi.org/10.1002/ehf2.12679
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32163672&dopt=Abstract
https://europepmc.org/abstract/MED/21080835
http://dx.doi.org/10.1056/NEJMoa1010029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21080835&dopt=Abstract
https://europepmc.org/abstract/MED/26857383
http://dx.doi.org/10.1001/jamainternmed.2015.7712
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26857383&dopt=Abstract
https://doi.org/10.3310/hta17320
http://dx.doi.org/10.3310/hta17320
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23927840&dopt=Abstract
https://europepmc.org/abstract/MED/24763972
https://europepmc.org/abstract/MED/24763972
http://dx.doi.org/10.1007/s12160-014-9607-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24763972&dopt=Abstract
https://bmcfampract.biomedcentral.com/articles/10.1186/1471-2296-15-43
http://dx.doi.org/10.1186/1471-2296-15-43
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24606887&dopt=Abstract
https://www.jmir.org/2015/3/e63/
http://dx.doi.org/10.2196/jmir.4174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25768664&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Craig & Ohlmann

16. Sharif F, Rosenkranz S, Bartunek J, Kempf T, Assmus B, Mahon NG, et al. Safety and efficacy of awireless pulmonary
artery pressure sensor: primary endpoint results of the SIRONA 2 clinical trial. ESC Heart Fail. Oct 2022;9(5):2862-2872.
[FREE Full text] [doi: 10.1002/ehf2.14006] [Medline: 35686479]

Abbreviations

CCM: chronic care management
CV: cardiovascular

EMR: electronic medical record

ER: emergency room

HF: heart failure

IRB: institutional review board
NYHA: New York Heart Association
PMP: Patient Management Portal
RPM: remote patient monitoring

Edited by A Mavragani; submitted 06.06.23; peer-reviewed by J Sharp, J-B Park; comments to author 25.10.23; revised version
received 21.01.24; accepted 19.09.24; published 26.11.24

Please cite as:

Craig W, Ohlmann S

The Benefits of Using Active Remote Patient Management for Enhanced Heart Failure Outcomes in Rural Cardiology Practice:
Sngle-Site Retrospective Cohort Sudy

J Med Internet Res 2024;26:e49710

URL: https://www.jmir.org/2024/1/e49710

doi: 10.2196/49710

PMID: 39589775

©William Craig, Suzanne Ohlmann. Originally published in the Journal of Medical Internet Research (https:.//www.jmir.org),
26.11.2024. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly cited. The
complete bibliographic information, a link to the original publication on https.//www.jmir.org/, as well as this copyright and
license information must be included.

https://www.jmir.org/2024/1/e49710 JMed Internet Res 2024 | vol. 26 | e49710 | p. 7
(page number not for citation purposes)

RenderX


https://europepmc.org/abstract/MED/35686479
http://dx.doi.org/10.1002/ehf2.14006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35686479&dopt=Abstract
https://www.jmir.org/2024/1/e49710
http://dx.doi.org/10.2196/49710
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39589775&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

