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CardioMEMSTM Protocol






BACKGROUND
Decompensated heart failure in pediatric and adult patients leads to an increase in hospital admissions. Recent technologic advances have led to an implantable wireless device, CardioMEMSTM, that allows frequent filling pressure monitoring and subsequent medication titration. This has now become a tool to direct heart failure management. 








ACTION REVISED DATE:  08/21/24

OBJECTIVES
To provide an overview of CardioMEMSTM implantation and management.

PROTOCOL

PATIENT SELECTION 
All heart failure patients, including those with ACHD, may be considered for CardioMEMSTM implantation. 

Patient selection criteria:
	Diagnoses:
· Patients with DCM with systolic dysfunction and symptomatic heart failure
· Patients with HCM or RCM and symptomatic heart failure 
· Congenital heart disease with symptomatic failing physiology 
· Heart transplant graft vasculopathy with symptomatic restrictive physiology

Indications based on 2022 FDA expanded use:
· Patients with at least NYHA Functional Class II heart failure
· At least one heart failure hospitalization in the past 12 months and/or elevated natriuretic peptide level
· Fluid status difficult to manage, as determined by care provider

The following patients may not be appropriate for implantation of the CardioMEMSTM system:
· Distal branch PA diameter <7mm or >10 mm at the target implantation site
· Chest asymmetry (pectus, scoliosis)
· GFR <25 ml/min/1.73m2
· BMI >35 kg/m2 or chest circumference >165 cm
· History of non-adherence 
· Known coagulation disorder or inability to tolerate dual antiplatelet or anticoagulation therapy 
· Patients with implantable loop recorder on the same side as the target vessel
· History of recurrent (>1) pulmonary embolism or deep vein thrombosis 
· Consider if appropriate if there is a PT stent. 

PRE-IMPLANTATION 
Assess that there is adequate program staffing to support close, frequent follow-up with patient and data review.

Education consult with CardioMEMSTM Healthcare Provider:
· Discussion of CardioMEMSTM procedure, device, and pillow
· Discuss anticoagulation and medications to hold prior to procedure
· Provide CardioMEMSTM infographic and brochure 
· Provide myCardioMEMSTM  smartphone app

Diagnostic studies prior to CardioMEMSTM implantation: 
· Consider CT angiogram or MRI of chest to assess branch PA size in patients <18 years of age or those with CHD
· CBC, Renal Function, Brain Natriuretic Peptide (BNP), chest x-ray within 30 days of implantation 
· If HF team not involved already, consider consulting the HF team prior to implantation. 

Scheduling and prior authorization: 
· CardioMEMSTM team to submit cardiac catheterization request and notify Abbott representative.
· Complete Abbott CardioMEMSTM prior authorization form including patient demographics, insurance, and clinical justification. (See the prior authorization approval form attached) Of note, some insurance companies do not cover this sensor implant regardless of clinical history or lab values.
· Some centers may use the Abbott Patient Therapy Access Program to help with insurance approval. The Abbott Hotline is (855) 569-6430 ptahotline@sjm.com.
· Ensure insurance approval prior to implantation. If a patient is admitted to the hospital, approval for the procedure may be covered under the existing inpatient prior authorization. 
· Notify Abbott representative of implantation date once insurance approval obtained. 
 
IMPLANTATION (see implant procedure accessories product guide at end of document)
· Diagnostic Studies: CBC, Renal, BNP, INR (typically < 1.5 or at discretion of catheterization lab staff based on individual patient considerations).
· Obtain an accurate weight the day of procedure.
· Please see manufacturer IFU for official recommended implantation procedure and electronic system setup.
· Steps for implantation:
1. Obtain venous vascular access (femoral or internal jugular) with a 12-French introducer sheath (or 11-French Terumo Pinnacle sheath).
2. Perform a right heart catheterization (and left heart catheterization, if indicated) with complete hemodynamic assessment.
3. Perform a pulmonary artery angiogram in order to evaluate vessel course and diameter.
a. A target vessel that is located posteriorly, within a lower lobe of either lung, and with a diameter of 7-10mm is optimal.
4. Either the existing vascular sheath or a 12-French long sheath (such as a Cook Flexor sheath) can be utilized to introduce the device. A long sheath can be helpful in tortuous anatomy, such as that of patients with an atrial switch operation, or following concomitant pulmonary artery stent implantation, but is not necessary in all cases.
5. A 0.018-inch wire should be anchored in the target vessel. An Abbott Steelcore wire can be used.
6. Agitate the device in saline for 60 seconds.
7. Advance the delivery catheter through the sheath and over the wire into the target branch.
8. If a long sheath is utilized for delivery, additional angiograms can be performed to confirm device position.
9. Release the device by unscrewing the cap on the delivery catheter, and then by retracting and removing the wires from the catheter.
10. Calibrate the device using the Hospital Electronics System (HES) placed under the patient’s back, while performing a directly measured pulmonary artery pressure within the same vessel with an end-hold catheter. While patients with Fontan physiology have non-pulsatile flow, the system still calibrates using the equivalent of systolic and diastolic values (as opposed to atrial A and V waves). The system calibrates using a 10-second average leading up to data input. If patient is intubated, consider a breath hold to limit effects of respiratory variation during calibration.

[bookmark: _Hlk32926229]POTENTIAL ADVERSE EVENTS
· General cardiac catheterization complications, i.e. bleeding, bruising, hematoma formation, infection
· Device migration 
· Heart failure exacerbation related intra-procedure fluid administration 
· Arrhythmias
· Device-related thrombosis

EARLY POST-IMPLANTATION
· Ensure post-catheterization documentation includes hemodynamic pressure; pulmonary capillary wedge pressure, pulmonary artery systolic, diastolic, and mean pressures, and CVP/RA pressure.
· CardioMEMSTM post-procedure handout provided to patient. 
· Place baseline wedge pressure in Merlin.net (note any discordance).
· Add patient to CardioMEMSTM care team.
· Medication prescriptions/adjustments provided to patient 
· Clopidogrel and Aspirin PO daily x 30 days then will remain on Aspirin therapy (certain patients, i.e. Fontan, may require full anticoagulation with warfarin or alternatives)
· May need adjustments to diuretic therapy.
· Consider longer observation course for pediatric patients.
· Chest x-ray the day following implantation to assess position or prior to discharge if discharged on the day of implantation 

POST-IMPLANTATION FOLLOW UP
· Follow up phone call within one day of implantation.
· Inform patient to transmit daily CardioMEMSTM readings for 30 days. 
· Daily weights to be recorded.

POST-IMPLANTATION CLINIC AND MONITORING 
· 1-week post-procedure clinic visit.
· Laboratory studies: Renal Profile, BNP
· Assessment of catheterization site.
· Set thresholds (typically 10mmHg increments).
· Set up myCardioMEMSTM smartphone app (requires PA sensor serial number).  
· Daily CardioMEMSTM readings for 30 days. Reassess established thresholds following 30 days of management. Please see Post-Implantation Management algorithm.
· Repeat labs (Renal, Profile, BNP) 30 days post-implantation and consider a 30-day appointment if frequent medication changes are being made. 
· Close ongoing follow up; frequency to be dictated by clinical status. 

BILLING: Remote Monitoring

· CPT 93264-Remote Monitoring Code
· Weekly review for 30 days by physician or health care provider
· Can only bill every 30 days – do not bill if not monitored for 30 days
· Template for billing (Name, monitoring period, optimal PA pressures) attach the direct trend viewer
SUMMARY: I utilized the remote monitoring platform (Merlin.net™ PCN) to set optimal targets for pulmonary artery pressure thresholds as part of acute and chronic management of patient’s heart failure. During the period indicated above, I monitored the patient’s pulmonary artery pressures weekly via trend analysis and notification reports which provide alerts when patient’s PA pressures were outside of range to prompt immediate action in medication changes and communications.  The weekly reports are archived in the Merlin.net PCN system which serve as a parallel record to document weekly PA pressures, medication changes, and clinical notes. Included are the patient’s transmission and trend analysis reports to support weekly management of pressures within optimal range.

· Educational clinic based visit pre implant
· Acceptable templates for billing
· I have spent 30 minutes face- to- face with Ms. X and her family, all of which was in counseling and coordination of care.  We discussed…….
· I have spent 30 minutes face to face with this patient and greater than 50% of this time was spent in counseling and coordination of care regarding……
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Disclaimer: The ACTION network is focused on quality improvement efforts such as harmonizing best practice protocols, disseminating them among institutions, and helping centers to improve care practices at the local level. This protocol was developed as a consensus tool for pediatric VAD programs. The information in the protocols are based on center practices, individual opinions, experiences, and, where available, published literature. Centers may choose to adapt this protocol to include in their center-specific protocols with reference to ACTION with the understanding that these are meant as guidelines and not standard of care.  (Revised: 04/28/2020)
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