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Abstract:

Background: Rapid growth of our mechanical cardiac support program coupled with
limited experience among bedside nursing staff in the care of patients supported with
the Berlin Heart (BH VAD) created the need for a targeted educational intervention. We
designed an educational module combining didactic sessions with high-fidelity
simulation of a patient supported with a BH VAD.

Methods: A novel, high-fidelity BH VAD simulator was designed and tested by our
team. Members of the cardiothoracic intensive care unit (CICU) staff participated in
didactic sessions and high-fidelity simulations. Pre- and post-experience surveys were
administered to gauge staff confidence and basic knowledge regarding caring for a
patient supported with a BH VAD. Follow-up surveys were administered 6-8 weeks after
the educational module was completed.

Results: 82 total staff members participated in the simulation. There were significant
improvements in feelings of being prepared to care for a patient supported with a BH
VAD [pre-participation median response 3 (range 2-4), post-participation median 4
(range 3-4), p < 0.001]. There were also significant improvements in knowledge
assessment before and after the educational module [median number of questions
answered correctly pre-participation: 2 (range 0-3); median answered correctly post-
participation: 3 (range 2-3); p< 0.001]. These gains were maintained at a 6—-8-week
follow-up.

Conclusions: High fidelity simulation with a novel BH VAD simulator, coupled with
focused didactics, led to significant improvements in staff confidence and knowledge.
This combination of training methods resulted in sustained improvements at 6-8-week
follow-up. This approach to staff training can build and solidify knowledge of
mechanically supported patients for the nursing staff in a CICU.



Overview

Ventricular assist device (VAD) support for pediatric patients has become increasingly
common at large centers.(1, 2) Because of this increased prevalence of pediatric VADs,
frontline providers in cardiac intensive care units (CICU) must become familiar with
clinical assessment of the patient and of the VAD itself. Simulation training has been
proven to be an effective method for improving clinical and communication skills in an
intensive care setting.(3) With the growth of our institution’s VAD program, the need for
additional training for our CICU staff became evident. (Fig 1) We designed a nursing-
focused educational module which included a one-hour lecture addressing evaluation of
VAD candidacy, patient assessment, and appropriate management of the VAD device
which was presented by our Mechanical Circulatory Support (MCS) coordinators. This
was followed by a high-fidelity simulation experience which allowed the learners to put
the content knowledge into action. Assessment of staff confidence and substantive
knowledge was performed before and after the sessions, and again 6-8 weeks after the
training sessions.

Materials and Methods

Simulation Environment

Simulations took place at a state-of-the-art simulation center in a room designed to
simulate a patient room on an intensive care unit. Simulation coordinators can monitor
participants via one-way mirrors from a control room, where they can also adjust vital
signs on the patient monitors. In-floor conduits allowed for connection of lines and
tubing to the manikin, which remained hidden from the participants.

Novel Berlin Heart Simulator & Simulation Scenario

The Berlin Heart ventricular assist device and the Ikus driver (Excor® Pediatric, Berlin
Heart Inc, The Woodlands, Texas) are limited resources. At our institution, the Ikus
driver is only available for clinical use and not for educational purposes. Additionally,
VAD parameters on the IKUS are only adjusted by members of our Mechanical Cardiac
Support (MCS) team and not the nursing staff, therefore the use of the IKUS driver and
screen were not incorporated in the simulation session. The MCS team receives
separate training in the use of the IKUS that was beyond the scope of our nursing
education session. To facilitate training in clinical evaluation of the BH VAD, members
of the MCS team and Heart Center Simulation team developed a novel BH VAD
simulator to mimic the function of the device across different patient physiologic states.
(Fig 2A) A cough assist machine (CoughAssist T70, Philips Respironics, Pittsburgh,
Pennsylvania, USA) was connected to a 10 mL Berlin Heart ventricle to take the place
of the Ikus driver delivering positive and negative pressure, moving the silicone
membrane at a set rate. The BH VAD ventricle was primed with simulated blood, and
inlet and outlet cannula extensions were connected via tubing and one-way stopcocks
to a 250 ml reservoir filled with simulated blood. (Fig. 2A) Tubing was routed through in-
floor conduits from the cough assist machine located in the control room and connected
to the drive line of the BH VAD in the simulated patient room. (Fig 2B) The cough assist
was set to negative 70 cm H20 pressure to simulate the fill cycle, positive 70 cmH20
pressure to simulate the ejection cycle, and the rate was set to 60 by manipulating the
inspiratory and expiratory cycle times. These settings mimic the systolic and diastolic




pressure settings of the Ikus. Adjustment of the one-way stopcocks at either the inlet or
outlet tubing simulated decreased filling (decreased preload) or ejection (elevated
afterload), respectively. These stopcocks were placed in a location out of sight of the
participants, to prevent forecasting changes to the learners. Care was taken to ensure
the 250 ml bag was level with the ventricle during set up to minimize any additional
hydrostatic pressure exerted on the silicone membrane. A large mirror was placed
under the BH VAD to allow assessment of filling and ejection by all participants in the
room.

The simulation scenario was designed to allow for assessment of the BH VAD under
baseline physiologic conditions in a non-distressed patient with stable hemodynamics,
as well as across 2 different loading conditions — increased afterload and decreased
preload. The specific primary learning objectives were to 1) utilize clinical setting, vital
signs, and observation to determine inadequate filling or incomplete ejection of the BH
VAD, and 2) implement appropriate resuscitation measures. The scenario narrative
involved a 14-month-old boy with anomalous left coronary artery from the pulmonary
artery, a type of congenital heart defect often associated with myocardial ischemia,
dilation, and dysfunction of the left ventricle. In the scenario, the patient underwent
repair, but the left ventricle did not recover, ultimately requiring implantation of a BH
VAD.

Phase 1 of the simulation involved the arrival of the patient to the CICU after conversion
from a continuous flow VAD to the BH VAD and hand-off from the cardiac anesthesia
team. The patient was maintained in a baseline state with stable hemodynamics and the
BH VAD was adjusted to maintain full filling and ejection, allowing the staff initial
assessment of the patient and the BH VAD ventricle. Once the team had an opportunity
to assess the patient and BH VAD, the simulation moved to phase 2 where the patient
was reported to be agitated. Vital signs showed hypertension and tachycardia; if asked,
the simulation coordinator would describe the extremities as cool and clammy. The BH
VAD was adjusted to reflect incomplete ejection. Staff were allowed time to confer with
the APN and/or fellow. The goal was for them to administer additional sedation and treat
remaining hypertension with antihypertensive medications. Once appropriate measures
were taken, the simulation was moved to phase 3. During this phase, hidden tubing was
used to pump simulated blood into the chest dressing and mediastinal chest tube
simulating acute hemorrhage. (Fig 2C) Vital signs were adjusted on the monitor to
reflect acute hypovolemia with tachycardia and hypotension and the BH VAD adjusted
to reflect incomplete filling. The goal of this phase was for the team to identify acute
hemorrhage and incomplete filling reflecting a decrease in effective circulating volume.
The simulation was completed with the administration of fluid and/or simulated blood
products.

Nursing Educational Module & Survey

The CICU conducts quarterly education sessions for the entire nursing staff. These
sessions are a combination of didactic content, hands-on skills, and simulations led by
the Heart Center Simulation Team. Participants sign up electronically via the institution’s
online education tracking system, allowing for easy attendance tracking and
documentation of participation. For the BH VAD educational module, each simulation
session was limited to a maximum of 6 participants from the nursing team to allow




opportunity for hands-on learning and engagement for everyone. Nurse practitioners
from the CICU participated in all the simulations as team leaders. Pediatric cardiology or
critical care fellows also participated, when possible, as collaborating members of the
team.

The didactic portion of the educational module involved a 1-hour lecture on topics
related to supporting a patient with the BH VAD including patient selection, placement,
assessment of the ventricle, and anticoagulation. Upon completion of the didactic
portion, participants were oriented to the high-fidelity simulation environment including
the manikin, monitors, mechanical ventilator, intravenous (IV) pumps, and available
supplies such as a crash cart with medications, and a cooler with simulated blood
products. (Fig 2B) Roles were assigned to include a charge nurse, bedside nurses, a
team leader, and an event recorder; and the simulation progressed as described above.
Upon completion of the simulation, 30-45 minutes were allotted to allow staff to debrief
the experience, ask questions regarding the simulation session, and share insights into
the care of patients supported with a VAD. Also, during the debriefing, a post-
participation survey was administered to assess knowledge acquisition and to obtain
impressions from the staff on their experience including their comfort level caring for a
patient supported with a BH VAD and assessing the device for proper function.

Survey questions related to self-reported feeling of confidence in knowledge or practice
were scored on a 4-point Likert scale ranging from 1 (disagree) to 4 (strongly agree).
Voluntary and anonymous surveys were administered to all participants prior to the
didactic portion of the day. (Supplemental figure 1) The survey was divided into two
sections. The first section asked participants to self-report comfort levels on a 4-point
Likert scale. The subsequent section asked substantive questions based on video clips
and a screen shot of a telemetry screen. The video clips displayed a BH VAD in the fill
and eject phases and participants were asked to determine if the ventricle showed
incomplete filling or incomplete ejection. They were asked to identify appropriate
interventions based on their assessment of the BH VAD for one of the videos, such as
administering a fluid bolus for incomplete filling, or administering an antihypertensive
medication for incomplete ejection. A voluntary and anonymous post-participation
survey was administered at the end of the education day, after the simulation.
Participants were asked to rate the same statements as before on a 4-point Likert scale.
They were also shown videos of the BH VAD and asked to identify whether the BH VAD
had impaired filling or ejection, and what interventions would be appropriate in each
situation. (Supplemental Figure 2) The post-experience survey concluded with four
questions rating the educational experience on a 4-point Likert scale. Voluntary and
anonymous follow-up surveys were administered to the nursing staff alone during 4™
quarter education days, 6-8 weeks after the initial experience. Knowledge assessment
at the time of follow-up had an additional question, precluding statistical comparison
with the pre- and post-experience knowledge assessment.

Study data were collected and managed using REDCap electronic data capture tools
hosted at [YOUR INSTITUTION].1,2 REDCap (Research Electronic Data Capture) is a
secure, web-based software platform designed to support data capture for research
studies, providing 1) an intuitive interface for validated data capture; 2) audit trails for
tracking data manipulation and export procedures; 3) automated export procedures for
seamless data downloads to common statistical packages; and 4) procedures for data



integration and interoperability with external sources.(4, 5) Descriptive statistics were
used for the demographic data and inpatient VAD hours (Microsoft Excel, Version
16.100.3). Statistical comparisons of the pre- and post-experience surveys were
performed using the Mann-Whitney U test for non-parametric data (GraphPad Prism
version 10.3.1 for macOS, GraphPad Software, Boston, Massachusetts USA).

Results

Over the third quarter 2023, 82 CICU staff members participated in the educational
module, including 62 bedside nurses, 13 advanced nurse practitioners (APN), and 7
fellows. Data extracted from the sign-up roster showed that, among the nurse
participants, there was an even distribution of experience levels. (Fig. 3) Given the
voluntary nature of the surveys, there was some attrition between the pre-module
surveys and the post-module and follow-up surveys. There were 82 respondents to the
pre-module survey, 66 respondents to the post-module survey, and 55 respondents to
the follow-up survey. Among all participants, there were statistically significant
improvements in self-reported feelings of preparedness to care for a patient supported
with BH VAD (median pre-participation 3, range 2-4; median post-participation 4, range
3-4; p<0.01), and in comfort assessing the proper functioning of the device. (Table 1)
Participants’ self-reported understanding of the distinct roles of the team members
caring for BH VAD patients also improved significantly (median pre-participation 3,
range 1-4; median post-participation 4, range 3-4; p<0.01) (Table 1). Questions
directed at participants’ comfort levels assessing the function of the Berlin Heart VAD
and identifying interventions to address issues with the VAD also showed significant
improvement after the didactic session and simulation. (Table 1) The knowledge
assessment questions that required participants to watch a video, identify issues with
the BH VAD, and identify potential interventions, also demonstrated that individuals
were able to answer more of the questions correctly after the educational intervention.
(Table 1; Fig. 4)

Discussion

While pediatric VADs are less prevalent than adult VADs due to fewer devices, fewer
patients, and the unique need to match a pediatric VAD to a wider range of sizes and
anatomical variations, their use is on the rise.(1, 2) At our institution, inpatient pediatric
VAD hours rose by 320% between 2020 and 2021 (from 3996 hours to 12817 hours)
with our 2024 numbers remaining over 17,000 hours. (Fig 1) While our VAD hours have
risen exponentially, our unit and nurses can go for extended periods without seeing or
caring for a VAD patient. It is reasonable to say that even at 5 years of experience,
some nurses may not have taken care of a patient supported by a BH VAD .

As a preparatory step in developing our educational module, we performed a survey of
the literature to evaluate prior experience in this area and identify techniques that we
could employ in our training modules. We performed two Medline searches for English
language articles using the following search terms: “ventricular assist device AND
simulation”, and “Berlin Heart AND simulation OR training”. Our query returned 16
articles with the first set of terms and 10 articles with the second. Most of the articles
were focused on adult patients and implantable continuous flow devices (Supplemental



Table 1). Only 7 articles dealt specifically with the BH VAD and none of these were
focused on staff training or simulation training.

While we were unable to identify any literature on the types of training provided to CICU
nursing staff or APNs, Esangbedo et al. reported on the results of a survey administered
to CICU physicians in 2021.(6) Among 108 respondents representing 26 CICUs across
North America, 86% reported some type of formal training with VADs. Among a variety
of modalities identified, it is notable that 77% reported learning at the bedside and only
34% participated in any kind of simulation training. When reporting their comfort levels
in managing VADs, 72% felt “comfortable” or “very comfortable”, with 17.6% feeling
“neutral”’, and 10.2% reporting feeling “uncomfortable” or “very uncomfortable”. While
this study addresses a very different population of learners with respect to the
assessment and management of VADs, it alludes to the types of training that are
employed across several pediatric, tertiary care institutions with VAD programs.

Prior training for our nursing staff with the BH VAD relied primarily on didactic sessions
and just-in-time bedside training with actual patients. While useful in the moment, the
content of this just-in-time training was variable depending on the individual providing
training, only captured a small proportion of our nursing staff, and relied primarily on the
availability of MCS team members. High-fidelity simulation has proven to be a highly
effective means of training and maintaining skills related to low-frequency/high-stakes
situations.(7) Since assessment of a BH VAD remains very subjective, experience and
repetition in a simulated environment, coupled with didactic discussion and debriefing
allow the staff, and particularly our nurses, to have a greater comfort level when
assessing BH VAD mechanics. High-fidelity simulation has been shown to improve
assessment skills, teamwork skills, and situational awareness, which are critical when
caring for this patient population.(3) Moreover, optimal outcomes for these patients rely
on high-functioning, multidisciplinary teams consisting of not only bedside nurses, but
also respiratory therapists, nurse practitioners, mechanical circulatory support
specialists, and physicians from a variety of specialties. Simulation has been identified
as an effective method of fostering situational awareness and communication skills that
forge highly effective teams.(3, 8, 9) From a staff perspective, there is a need to match
the ongoing training and education for our nursing staff with the growth of our VAD
program . The results from this specific educational intervention showed that our staff,
predominantly represented by our nurses, not only learned from our content and
simulation but also became more comfortable with assessment of the Berlin Heart VAD
and its operation. The use of interprofessional simulation to provide our nursing staff
with ongoing education has additional benefits beyond immediate bedside care. By
building knowledge and communication skills, it promotes a sense of autonomy among
the nurses. Nurses who can practice autonomously within a multidisciplinary team tend
to have greater job satisfaction, which may have a positive effect on nursing retention
rates, allowing the unit to build a stronger and more knowledgeable team over time.(10,
11)

Limitations

This educational module met its intended goal of increasing staff knowledge and comfort with
regards to the clinical assessment and management of the BH VAD. There were some
important limitations to our approach, though. Most importantly, to prioritize the voluntary and
anonymous nature of the survey, we failed to obtain key demographic data, such as role in the



CICU or years of experience, that could have been tied to the responses allowing a more
granular interpretation of the data. Moreover, this approach did not allow us to link surveys
which would have allowed matching data across surveys for each individual and better assess
the impact of the educational module. With regards to the substantive questions, without pairing
of responses by individual or a more uniform bank of content questions to draw from,
adequately assessing retention of the material in the long-term was not possible.

Conclusion

In summary, high-fidelity simulation with a novel Berlin Heart VAD simulator, coupled
with a focused didactic session, results in significant improvements in staff confidence
and knowledge when caring for these complex patients. This combination of training
methods resulted in significant improvements in knowledge and self-reported
confidence in caring for these patients. Our data suggests that there may also be
sustained improvements at follow-up 6-8 weeks after the educational session, but the
study design precluded a more definitive assessment. This approach to training can
build & solidify knowledge of mechanically supported patients for the staff in the CICU.



Tables and Figures:

Figure 1: Aggregate annual patient support hours with a ventricular assist device in the
cardiothoracic intensive care unit.
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Figure 2: Simulator and Manikin. A) Berlin Heart Simulator with drive line and fluid
reservoir. B) Simulated patient environment with all components in place. C) Manikin
with mid-sternal dressing saturated with “blood.”
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Figure 3: Participant Demographics — Distribution of years of experience among the
nursing staff participating in the educational module (number of respondents in
parentheses).
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Figure 4: Questions answered correctly on video knowledge assessment before and
after didactics and simulation. (number of respondents in parentheses).
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Figure 5: Participant responses to survey questions before and after the educational

module and at 6—8-week follow-up (n=82 for Pre, n=66 for Post, n=55 for Follow-up).
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Table 1: Survey Results

3 (2-4) 4 (3-4) <0.01 4 (2-4) 0.9
3 (2-4) 4 (3-4) <0.01 4 (2-4) 0.6
3 (2-4) 4 (3-4) <0.01 4 (2-4) 0.08
3 (2-4) 4 (3-4) <0.01 4 (2-4) 0.07
2 (0-3) 3(0-3) <0.01 4 (0-4) N/A
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Supplemental Table 1: Medline Search Results

Search Terms Title Journal Educational Age Device Context
Audience
Ventricular Assist | Ventricular Assist Device Training World J Pediatr N/A Pediatric | Various Identify CICU Attending Physician training
Device AND | and Emergency Management Among | Congenit Heart with VAD
Simulation | Pediatric Cardiac Intensive Care Surg. 2024
Physicians - Multicenter Cross- Mar;15(2):202-208
Sectional Survey.
Ventricular Assist | Left Ventricular Assist Device MedEdPORTAL. EM Trainees Adult HM3 VAD-Specific Emergency Training
Device AND | Multialarm Emergency: A High- 2021 May
Simulation | Fidelity Simulation Case for 5;17:11156
Emergency Medicine Residents.
Ventricular Assist | Short-term Retention of Patient and Clin Simul Nurs. Patient and Adult HM2/HM3 Educational Research (Patient/Caregiveer
Device AND | Caregiver Ventricular Assist Device 2021 Apr;53:1-9 Caregivers Knowledge Retention)
Simulation | Self-care Skills after Simulation-
based Mastery Learning.
Ventricular Assist | Human Factors Evaluation of J Med Syst. 2023 HTX Recipients Adult HM3 VAD Development
Device AND | HeartMate 3 Left Ventricular Assist May 3;47(1):58 & Caregivers
Simulation | Device Peripherals: An Eye Tracking
Supported Simulation Study.
Ventricular Assist | Simulation-Based Mastery Learning Circ Cardiovasc Patient and Adult HW/HM2/HM3 Educational Research (Comparison of
Device AND | Improves Patient and Caregiver Qual Outcomes. Caregivers Training Methods)
Simulation | Ventricular Assist Device Self-Care 2019 Oct;12(10)
Skills: A Randomized Pilot Trial.
Ventricular Assist | Trauma Resuscitation in a Left Cureus. 2017 Oct EM Staff Adult HW EM Trauma Team Training
Device AND | Ventricular Assist Device Patient: An 13;9(10):e1773
Simulation | Emergency Medicine Simulation
Scenario.
Ventricular Assist | Improving Left Ventricular Assist J Emerg Nurs. EM RN Adult HW/HM2/HM3 EM Nursing Competency Training
Device AND | Device Competency in Emergency 2025
Simulation | Nurses Using Quarterly Skills Check May;51(3):379-389
and Simulation.
Ventricular Assist | Patient, Caregiver, and Clinician J Cardiovasc Nurs. Patient and Adult HW/HM Self/Home Care
Device AND | Perceptions of Ventricular Assist 2020 Jan- Caregivers
Simulation | Device Self-care Education Inform Feb;35(1):54-65
the Development of a Simulation-
based Mastery Learning Curriculum.
Ventricular Assist | Enhancing Left Ventricular Assist ASAIO J. 2025 HTX Recipients Adult HM3/CorWave VAD Development
Device AND | Device Usability: A Comparative May 30. doi: 10 & Lay People
Simulation | Simulation Study of CorWave and
HeartMate 3 Peripherals.
Ventricular Assist | Innovative Left Ventricular Assist Cureus. 2020 Apr EM Staff Adult HM3 Simulator Development
Device AND | Device in High-fidelity Patient 21;12(4):e7763
Simulation | Simulator.
Ventricular Assist | Mechanical life support algorithm Resusc Plus. 2022 | Inpatient Staff Adult HM3 Resuscitation Guideline Development
Device AND | developed by simulation for inpatient May 31;10:100254 (Stepdown/Ward)
Simulation | emergency management of recipients




Ventricular Assist
Device AND
Simulation

Ventricular Assist
Device AND
Simulation

Ventricular Assist
Device AND
Simulation

Ventricular Assist
Device AND
Simulation

Ventricular Assist
Device AND
Simulation

Berlin Heart AND
Simulation OR
Training

Berlin Heart AND
Simulation OR
Training

Berlin Heart AND
Simulation OR
Training

Berlin Heart AND
Simulation OR
Training

Berlin Heart AND
Simulation OR
Training

Berlin Heart AND
Simulation OR
Training

of implantable left ventricular assist
devices.

Transformative Learning, Priming, Cureus. 2023 Oct EM Trainees Adult HM3 Educational Research (Comparison of
and Simulation Timing: A 24;15(10):e47567 Training Methods)
Randomized Controlled Pilot Study
Among Emergency Medicine
Residents.
The Effect of Judge Selection on Clin Simul Nurs. Patient and Adult HW/HM2 Educational Research (Assessment of
Standard Setting Using the Mastery 2019 Feb;27:39- Caregivers Evaluation Methods)
Angoff Method during Development 47.e4
of a Ventricular Assist Device Self-
Care Curriculum.
Paving a Road Home: Developing J Extra Corpor Local Care Pediatric | HM3 Educational Research (Description of
Education for a Pediatric Home- Technol. 2019 Providers / Discharge Training and Local First
Going VAD Program. Dec;51(4):248-254 Patients & Responder Training)
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Supplemental Figure 1: Pre-Experience Survey

Mechanical Support Education Day
Pre-Experience Survey

Disagree
| am adequately prepared to
care for a patient supported with
a Berlin Heart VAD.

| believe that the roles of team @]
members caring for a patient

supported with a Berlin Heart

VAD are well defined

I am comfortable assessing that @]
a Berlin Heart VAD pump is
filling and ejecting adequately.

I understand the mechanisms O
that can lead to inadequate
filling of the Berlin Heart VAD.

| can identify interventions that O
the care team may employ to

address inadequate filling of the

Berlin Heart VAD.

| understand the mechanisms @]
that can lead to incomplete
ejection of the Berlin Heart VAD.

| can identify interventions that @]
the care team may employ to

address incomplete ejection of

the Berlin Heart VAD.

Somewhat Disagree

Somewhat Agree Strongly Agree

Please use this video to answer the question that follows:

[Attachment: "VAD 1.MOV"]

The video above is an example of which of the
following?

QO Incomplete ejection of the Berlin Heart VAD
QO Inadequate filling of the Berlin Heart VAD
(O Normal Function of the Berlin Heart VAD

Please use this video to answer the following question.

[Attachment: "VAD 2.MOV"]

The video above is an example of which of the
following:

QO Incomplete ejection of the Berlin Heart VAD
O Inadequate filling of the Berlin Heart VAD
QO Normal Function of the Berlin Heart VAD

Which of the following would be an appropriate
intervention for the proceeding scenario?

O Recommend that the team change the Berlin Settings.
QO Fluid bolus.

O Additional sedation.

QO PRN dose of hydralazine.

Use this image to answer the following question.

[Attachment: "Berlin Heart Telemetry.pdf"]

The telemetry clip above is from a patient who is
being supported by a Berlin Heart VAD.

Why doe the HR on the ECG leads differ significantly
from the pulse by pleth and arterial line?

QO The patient is in an arrhythmia and the pleth and
art-line are not picking up correctly.

QO There is an equipment issue due to electromagnetic
interference from the Berlin Heart's IKUS driver.

QO The ECG reflects the electrical activity of the
patient's heart, but the pulse is generated by the
Berlin Heart.

QO The patient is receiving medications that will
slow the pulse.



Supplemental Figure 2: Post-Experience Survey

Mechanical Support Education Day
Post-Experience Survey

Disagree
| feel adequately prepared to O
care for a patient supported with
a Berlin Heart VAD.

| believe that the roles of team O
members caring for a patient

supported with a Berlin Heart

VAD are well defined

| am comfortable assessing that O
a Berlin Heart VAD pump is
filling and ejecting adequately.

| understand the mechanisms O
that can lead to inadequate
filling of the Berlin Heart VAD.

| can identify interventions that O
the care team may employ to

address inadequate filling of the

Berlin Heart VAD.

| understand the mechanisms O
that can lead to incomplete
ejecting of the Berlin Heart VAD.

| can identify interventions that @]
the care team may employ to

address incomplete ejecting of

the Berlin Heart VAD.

Somewhat Disagree Somewhat Agree Strongly Agree

@) @)

(@] (@] (@]
O O ©)
O O ©)
@) @) ©)
O O ©)
O O ©)

Please refer to the projected video to answer this question.

The video above is an example of which of the
following?

O Incomplete ejection of the Berlin Heart VAD
QO Inadequate filling of the Berlin Heart VAD
QO Normal Function of the Berlin Heart VAD

Please refer to the projected video to answer the following 2 questions.

The video above is an example of which of the
following:

QO Incomplete ejection of the Berlin Heart VAD
QO Inadequate filling of the Berlin Heart VAD
QO Normal Function of the Berlin Heart VAD

Which of the following would be an appropriate
intervention for the proceeding scenario?

O Recommend that the team change the Berlin Settings.
QO Fluid bolus.

QO Blood transfusion.

QO PRN dose of hydralazine.

Disagree
Today's scenario prepared me to O
provide better care to a patient
supported with a Berlin Heart
VAD in the future.
Today's training helped me to O
understand changes in the Berlin
Heart VAD.
Today's training helped me to O
expand my clinical knowledge
and critical thinking.
Today's group discussion and O

debriefing provided insights into
the care of these patients that
will help me provide better care
to patients supported with the
Berlin Heart VAD in the future.

Somewhat disagree Somewhat agree Strongly agree
©) ©) ©)
@) @) @)
©) ©) ©)
©) ©) ©)



Supplemental Figure 3: Follow-up Survey

Berlin Sim Follow-up: 1 month

Page 1

The survey below is for you to complete at your scheduled 4th Quarter 2023 CTICU Nursing Skills Day. Please keep

this email to access the link on your scheduled education day.

Thank you!

Please refer to VIDEO 1 to answer the following 2 questions.

This video is an example of which of the following?

O Normal function of the Berlin Heart VAD.
QO Incomplete emptying of the Berlin Heart VAD.
O Inadequate filling of the Berlin Heart VAD.

Of the following options, the most likely reason for
the findings in the video is:

Q The patient has received aggressively diuretic
treatment.

O The patient is hypertensive.

O The patient is experiencing excessive chest-tube
output.

Q The patient's right ventricular function has
acutely worsened.

Please refer to VIDEO 2 to answer the next 2 questions.

The video is an example of which of the following:

QO Incomplete emptying of the Berlin Heart VAD.
O Incomplete filling of the Berlin Heart VAD
O Normal function of the Berlin Heart VAD.

Which of the following would be an appropriate
intervention for the patient in the video?

O Recommend that the team change the Berlin Heart
VAD settings.

Q Fluid bolus.

O Additional sedation.

Q PRN dose of hydralazine.

For the following questions, please consider the time since you first participated in the Berlin Heart VAD simulation.

Have you had the opportunity to care for a patient
supported by a Berlin Heart VAD since you participated
in the Berlin Simulation?

Q Yes
Q No

Did you make changes to your practice in caring for
that patient based on your experiences during the
Berlin Heart Simulation Session?

Q Yes
O No

If you are comfortable, please describe specific
changes you made to your bedside practice when caring
for a patient supported with a Berlin Heart VAD?

If you are comfortable, please describe reasons that
you did not make a change to your practice or any
barriers that you encountered in trying to make
changes.

Thinking ahead, do you feel that you will change your
clinical practice when caring for a patient supported

by a Berlin Heart VAD based on you experiences during
the Berlin Heart simulation and debriefing session?

Q Yes
Q No

Page 2

If you are comfortable, please describe reasons that

you do not plan to make changes to your practice or

any barriers that you expect to encounter in trying to
make changes.

If you are comfortable, please describe specific

changes you plan to make to your bedside practice when

caring for a patient supported with a Berlin Heart

Berlin Heart Simulation
Follow-up Survey

Disagree
| feel adequately prepared to
care for a patient supported with
a Berlin Heart VAD.

The roles of the team members O
caring for a patient supported

with a Berlin Heart VAD are well

defined.

| understand the mechanisms @]
that can lead to incomplete
filling of the Berlin Heart VAD.

| can identify interventions that o
the care team may employ to

address inadequate filling of the

Berlin Heart VAD.

| understand the mechanisms ¢]
that can lead to incomplete

emptying of the Berlin Heart

VAD.

| can identify interventions that O
the care team may employ to

address incomplete emptying of

the Berlin Heart VAD.

| feel that the Berlin Heart @]
Simulation Session helped

prepare me to care for a patient

supported with a Berlin Heart

VAD.

Somewhat Disagree

Somewhat Agree Strongly Agree

¢] (¢] O
¢] O O
o O O
¢] O O
o o o
o O O



