
 

 

Title: Patient Adapted Paternalism for Endomyocardial Biopsy Policy Changes in Heart 
Transplant Patients: A Mixed-Methods Study 
 
Authors: Hyoungmin Kim,1* Vincenzo Cusi,1* Melissa McLenon,1 Rebecca Fielding-Miller,2,3,4 
Jose Benjamin Cruz Rodriguez,2 Jennifer Chak,1 Marcus Anthony Urey,1 Paul J. Kim1 

 
ORCID IDs: Hyoungmin Kim: 0009-0007-4411-5925; Vincenzo Cusi, BS: 0000-0001-9681-
6896; Melissa McLenon, DNP, ACNP: 0009-0005-7470-8233; Rebecca Fielding-Miller, PhD, 
MSPH: 0000-0002-5099-0589; Jose Benjamin Cruz Rodriguez: 0000-0002-2022-6141; Jennifer 
Chak: 0009-0005-5828-1049; Marcus Anthony Urey, MD: 0000-0001-8311-5003; Paul J. Kim, 
MD, MAS: 0000-0002-1755-6182 
 
*HK and VC contributed equally. 
 
Affiliations: 1. UC San Diego Health, La Jolla, CA. 2. Herbert Wertheim School of Public 
Health and Human Longevity Science, University of California San Diego, San Diego, CA. 3. 
Center on Gender Equity and Health, School of Medicine, University of California San Diego, 
San Diego, CA. 4. Division of Infectious Disease and Global Public Health, School of Medicine, 
University of California San Diego, San Diego, CA 
 
Address for Correspondence: 
Paul J. Kim, MD, MAS 
Division of Cardiovascular Medicine 
Department of Medicine 
UC San Diego Health 
 
9452 Medical Center Drive, MC 7411 
La Jolla, CA 92037 
 
E-mail: pjk0I7@heaIth.ucsandiego.edu  

 . CC-BY 4.0 International licenseIt is made available under a 

 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.(which was not certified by peer review)preprint 
The copyright holder for thisthis version posted December 30, 2024. ; https://doi.org/10.1101/2024.12.29.24319749doi: medRxiv preprint 

NOTE: This preprint reports new research that has not been certified by peer review and should not be used to guide clinical practice.

https://doi.org/10.1101/2024.12.29.24319749
http://creativecommons.org/licenses/by/4.0/


 

 

Non-standard Abbreviations and Acronyms 
 
dd-cfDNA, donor-derived cell-free DNA 
HTx, Heart transplant 
EMB, endomyocardial biopsy 
EMR, electronic medical record  
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Abstract 
 
Word count: 198 
 
Endomyocardial biopsies (EMB) are invasive procedures performed in heart transplant (HTx) 

patients for surveillance of acute rejection. However, patient preferences for replacing EMBs 

with noninvasive assays in the context of potential institutional policy changes are unknown. A 

mixed-methods design was used with 28 semi-structured patient interviews and 123 self-

administered online survey questionnaires in English and Spanish between January to June 

2023. Additionally, we performed semi-structured interviews with 18 HTx team members. Three 

dominant themes were identified: alleviating patient anxiety and distress, consistent patient-

provider communication, and strong interpersonal trust with the HTx team. We found that strong 

interpersonal trust with the HTx team by the patients was more highly prioritized than their own 

opinions on whether to replace EMBs with noninvasive assays. Thus, HTx patients often 

considered surveillance EMBs important to their care (93%), based on the recommendations 

provided by their HTx team. HTx faculty physicians stated that more multicenter trials are 

needed prior to replacing EMBs with noninvasive assays. In conclusion, patients identified 

strong interpersonal trust with HTx team members to justify patient adapted paternalism, where 

the provider decides in accordance with the patient’s situation, as their preferred shared 

decision-making paradigm when considering institutional policy on surveillance EMBs. 
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1. INTRODUCTION 
 
 

‘The end goal is just so much surpassing any kind of inconvenience… Whatever we got to do, 

I'm on board for it… I mean, I really appreciate how thorough the teams are here.’ 

 

The reference standard of detecting acute rejection in heart transplant (HTx) patients is an 

endomyocardial biopsy (EMB). However, EMBs are invasive procedures with associated 

complications, such as pericardial effusions, tricuspid valve injury, and inadvertent arterial 

access.1 Thus, noninvasive assays, such as donor-derived cell-free DNA (dd-cfDNA) and 

circulating microRNAs, are being investigated to improve the HTx patient quality of life.2–5 

 

HTx programs vary in their application of noninvasive assays for detection of acute rejection due 

to a lack of consensus in current HTx guidelines.2 This presented a unique opportunity to obtain 

patients’ perspectives on EMBs at our institution, where policy changes to replace surveillance 

EMBs with noninvasive assays are being considered.6 Seeking perspectives and priorities of 

patients is critical for development of future clinical practice guidelines, in addition to scientific 

literature and expert consensus.3,7,8 In the current study, we used a mixed-methods approach of 

adult HTx patients at a single-center to investigate our hypothesis that the majority of patient 

participants would advocate for changes in our institutional surveillance EMB policy. 

 

2. MATERIALS AND METHODS 

 

2.1. Data Sharing 
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The data that support the findings of this study are available upon reasonable request to the 

authors. 

 

2.2. Study Design 

 

This was a prospective, cross-sectional study of HTx recipients who were 18 years of age or 

older and had undergone at least one EMB. Qualitative and quantitative data were obtained 

from semi-structured interviews and electronic patient surveys, respectively. The semi-

structured interviews were designed to explore patient experiences relating to EMBs and the 

meanings attributed to these experiences. A simplified set of eight questions (Appendix A) for 

patients were developed through discussion by the research team (HK, VC, PJK, and RFM) 

based on prior literature8,9 and recent research by the group.1,5 We used preliminary results from 

the qualitative analysis of patient responses to develop a brief self-administered online survey 

distributed using Qualtrics software (Qualtrics International Inc., Seattle, Washington, USA; 

Appendix B). The survey was available to patients in English and Spanish–the two most 

common languages at UCSD. Additionally, the surveys were anonymized to allow for critical 

and well-defined feedback from patients. Separately, a simplified set of ten questions 

(Appendix C) for HTx team members were also developed from the qualitative analysis of 

patient responses. Approval for this study was provided by the UC San Diego Health Office of 

IRB Administration (No. 805675). This study adheres to the principles of the Declaration of 

Helsinki formulated by the World Medical Association and the US Federal Policy for the 

Protection of Human Subjects. 

 

2.3. Subject Recruitment 
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For the semi-structured interviews, a prospective cohort of HTx patients transplanted from 

January to June 2023 were recruited consecutively. We subsequently invited a separate cohort 

of HTx patients transplanted from August 2019 to July 2023 to take part in the electronic patient 

surveys anonymously. All interviewed and invited survey patient participants were eligible to 

participate in a drawing to win one of ten $50 gift cards. Additionally, we conducted semi-

structured interviews of HTx team members, including registered nurses (n = 5), advanced 

practice providers (n = 4), radiologic technicians (n = 2), and faculty physicians (n = 7), from 

January to March 2024. 

 

2.4. Semi-structured Interview Procedure 

 

Patient interviews were conducted over the phone or in-person using the questions from 

Appendix A as a guide for each interview. Similarly, HTx team member interviews were 

conducted in-person using the questions from Appendix C as a guide for each interview. The 

interviewer (HK, VC, or MM) informed respondents of the purpose of the study and their rights 

and obtained respondents’ consent to record the interview prior to conducting the interview. 

Interviews were recorded and transcribed verbatim using Otter.ai transcription software 

(Otter.ai, Inc., Mountain View, CA, USA) and translated into English if needed. All identifying 

information was redacted. The research team (HK, VC, PJK, RFM) met weekly until the team 

determined code and meaning saturation was reached for patient interviews.10 For HTx team 

member interviews, all members were invited to participate. 

 

2.5. Data Analysis 

 

We conducted a directed content and thematic analysis with the transcripts independently 

coded by at least two individuals (HK, VC, or PJK). A finalized codebook was developed and an 
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iterative, thematic process was followed using a modified grounded theory approach.10–12 

Qualitative analysis of patient interviews was used to guide quantitative analysis of electronic 

patient surveys.12 Patient electronic survey data from all HTx patients were exported and 

analyzed with descriptive statistics (percentages for discrete responses and median with the 

interquartile range for continuous responses) using R (R Core Team, 2024). 

 

3. RESULTS 

 

3.1. Respondent characteristics 

 

Respondent characteristics are shown in Table 1. The number of sensitized patients (panel of 

reactive antibodies > 10%) was 14.3% and similar to recent literature for US HTx patients.13 All 

EMBs were performed using fluoroscopy guidance, as is institutional practice,1 and the majority 

(86.7%) were performed using the right internal jugular vein as access. The median number of 

EMB per patient at the time of this study was 8 (IQR, 7 - 10). Most EMBs were performed in an 

outpatient setting (76.4%) and performed for surveillance indication (83.5%). The median time 

from HTx to semi-structured interviews was 89 days (IQR, 52 – 172 days). 

 

For the semi-structured patient interviews, 56 participants were invited and 28 (50.0%) 

respondents agreed to participate. Reasons for non-participation included no response after 

several attempts (n = 21) and refusal to participate (n = 7) after discussing the purpose of the 

study. For the patient electronic surveys, 286 participants were invited and 123 surveys were 

completed (43.0%; Table 2), which include the 28 participants who underwent the semi-

structured patient interviews. 
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For the semi-structured HTx team member interviews, 7 HTx faculty physicians were invited and 

all agreed to participate. In addition, 5 nurses, 4 advanced practice providers, and 2 radiologic 

technologists agreed to participate. 

 

3.2. Themes 

 

Three major themes were identified: alleviating patient anxiety, consistent patient-provider 

communication, and strong interpersonal trust between patients and the HTx team (Table 3). 

 

Alleviating Patient Anxiety and Distress 

 

‘Music on in the background, and this makes the whole atmosphere much more relaxed.’ 

 

HTx patients commonly described anxiety prior to and during invasive EMBs. However, anxiety 

associated with EMBs decreased with subsequent EMBs in the majority (79.6%) of HTx 

patients. While a minority of HTx patients described the pain associated with an EMB as 

‘inevitable,’ ‘always uncomfortable,’ and ‘something you have to tolerate,’ HTx patients rated 

their average pain associated with EMBs low at a 3.2 (0 to 10, no pain to the worst pain 

experienced). Interestingly, the majority of HTx patients (61.5%) that underwent EMBs with 

either internal jugular vein or brachial vein access preferred the internal jugular vein approach.14 

 

HTx patients also provided practical suggestions to alleviate their anxiety and distress 

associated with invasive EMBs. For instance, HTx patients suggested being allowed to choose 

their own music that played in the background during the procedure, topical anesthetic before 

the lidocaine subcutaneous injection, and adjusting sterile drapes to allow patients to see the 

HTx team members participating in the EMB. 
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Consistent Patient-Provider Communication 

 

‘One thing you guys did [that] was really good was introduce the entire cardiology team on the 

front end. I [had] nice conversations with everybody. It's kind of like a camaraderie.’ 

 

HTx patients often cited the importance of consistent patient-provider communication to reduce 

their anxiety and effectively prepare them for EMBs. Additionally, patients felt the HTx team 

overall provided honest and open communication. These observations were supported by the 

fact that the majority (94.8%) of patients indicated that HTx team members did a good job 

communicating with and comforting patients during the EMB. Most patients (89.4%) also 

indicated that the EMB results were communicated well to them. In addition, HTx patients 

indicated that consistent patient-provider communication contributed to the development of 

interpersonal trust. 

 

HTx patients also provided practical suggestions to further improve patient-provider 

communication. These suggestions included: more regular updates for unexpected delays for 

the start of EMBs, reporting of EMB results via the electronic medical record (EMR) portal, 

similar to other laboratory and diagnostic testing results, and explanation of EMB results in more 

understandable terms for the patients and their caregivers. 

 

Strong Interpersonal Trust with the HTx Team 

 

‘I think that question [adjusting biopsy frequency] should really be up to the cardiologists…The 

end goal surpasses any kind of inconvenience.’ 
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Patients frequently emphasized strong interpersonal trust with their HTx team. Patients further 

reported a sense of connection with the HTx team that allowed them to put their trust in the HTx 

team. Although patients mentioned aspects of EMBs that may be unpleasant, indicated by the 

77.9% of HTx patients surveyed preferring a non-invasive alternative to EMBs if available, the 

theme of strong interpersonal trust with the HTx team was most highly prioritized by the 

patients. This is also reflected by the fact that 93.0% of survey respondents somewhat or 

strongly agreed that EMBs are an important part of their post-transplant care. 

 

HTx patients also frequently verbalized their gratitude and feeling indebted to the HTx team 

when describing their strong interpersonal trust with the HTx team. Comments from the open-

ended responses of the patient electronic surveys supported this sub-theme, as the top code 

identified was the patients’ gratitude to the HTx team (n = 10). Patients who encountered 

unpleasant EMB experiences typically stated that these issues are minor relative to the 

exceptional treatment they overall receive from the HTx team. Thus, the majority of patients 

(91.2%) would endorse changes to the frequency of their EMBs, if the HTx team recommended 

this change for their post-HTx care. 

 

HTx team member perspectives 

 

‘[The patients] become almost like family as we see them so often.’ 

 

All HTx team members interviewed (n = 18) were supportive of the improvements to the EMB 

experience suggested by patients. Providers’ suggestions to improve the EMB experience 

included: use of smaller facial drapes, giving time for the subcutaneous lidocaine to take effect, 

encouraging trainees to introduce themselves to the patients, and implementing a waiting room 

screen that provides on-time or delayed statuses. While most team members agreed that EMB 
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results should be more clearly communicated to patients, patient understanding of EMB results 

via the EMR portal was a concern brought up by some HTx team members (22%). 

 

Most HTx faculty (83%) supported a reduction in the frequency of surveillance EMBs, though 

there was no consensus on how much to reduce surveillance EMBs. The majority of the HTx 

faculty (56%) were hesitant to stop surveillance EMBs completely and stated that more 

multicenter trials for noninvasive biomarkers were needed. 

 

4. DISCUSSION 

 

In the current study, we sought to evaluate our hypothesis that HTx patients would prefer 

informed patient choice as the shared decision-making paradigm with respect to their EMB-

related HTx care. Our modified grounded theory approach revealed three primary themes: 1) 

alleviating patient anxiety and distress, 2) consistent patient-provider communication, and 3) 

strong interpersonal trust with the HTx team. Thus, rejecting our initial hypothesis, we found that 

patients trusted the recommendation of noninvasive assays or invasive EMBs to their HTx team, 

exemplifying patient adapted paternalism. 

 

Previous studies in other procedural fields have described the importance of alleviating patient 

anxiety and unnecessary distress. For instance, music therapy is considered to have a positive, 

moderate effect on reducing patient anxiety among patients who underwent bone marrow 

biopsies or colonoscopies.15,16 Karewicz et al. observed that the reduced anxiety pre-procedure 

and discomfort during the procedure is related to improved satisfaction post-procedure among 

patients that underwent bronchoscopies.17 HTx patients from our study also provided practical 

suggestions to reduce their anxiety related to EMBs, including allowing patients to choose their 
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own music during the procedure and utilizing topical lidocaine to reduce the pain associated 

with subcutaneous lidocaine injections pre-procedure. 

 

Consistent patient-provider communication was also highly emphasized by HTx patients in our 

study. Wade et al. previously described the importance of communication between patients and 

providers to better prepare patient’s expectations for transrectal prostate biopsies.18 The 

importance of straight and honest verbal information from the HTx team by patients was also 

reported by Ivarsson et al.19 Additionally, the critical relationship between patient-provider 

communication and “uncertainty management” has been described by others.20 Consistent with 

prior literature, we report a relationship between patient-provider communication and alleviating 

patient anxiety and unnecessary distress, such as timely reporting of EMB results to help 

reduce patient anxiety. However, we found honest and open patient-provider communication not 

only to be associated with alleviating patient anxiety and unnecessary distress but also to be 

linked with development of strong interpersonal trust through repeated interactions.21  

 

We are the first to report that strong interpersonal trust by patients with their HTx team is closely 

intertwined with the patients’ perspectives of post-HTx care. As a result, we found patients more 

highly prioritized their strong interpersonal trust with their HTx team over their freedom to 

choose a noninvasive option to replace invasive EMBs. Our findings help us to understand why 

HTx patients directed our team to patient adapted paternalism, where the provider decides in 

accordance with the patient’s situation, when HTx patients were asked their preference for 

noninvasive assays versus invasive EMBs.6 We also found that interpersonal trust is closely 

associated with strong affect. Our patients often described their interpersonal trust with the HTx 

team together with strong feelings of gratitude towards HTx team members. Our findings are 

consistent with others that have described HTx as the beginning of hope for many patients and 

thus commonly associated with expressions of gratitude.21,22 

 . CC-BY 4.0 International licenseIt is made available under a 

 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.(which was not certified by peer review)preprint 
The copyright holder for thisthis version posted December 30, 2024. ; https://doi.org/10.1101/2024.12.29.24319749doi: medRxiv preprint 

https://doi.org/10.1101/2024.12.29.24319749
http://creativecommons.org/licenses/by/4.0/


 

 

 

In the context of strong interpersonal trust with the HTx team, we found that painful EMB 

experiences were infrequent and did not leave a lasting impact for most HTx patients. In 

contrast with our study findings, Gutman et al. described cases of lasting patient distress in 

patients who underwent kidney biopsies.8 However, Toal et al. also reported that patients 

undergoing kidney biopsies felt at ease when the staff performing the biopsy were known and 

trusted by them already.23 The differences in patient experiences for procedures may in part be 

due to strong interpersonal trust developed pre-procedure. For the patients described by 

Gutman et al., it is not clear if there were opportunities to develop interpersonal trust with the 

provider performing the procedure. At our institution, the same group of HTx faculty providers 

that care for the patients at the time of HTx also perform EMBs, allowing for continuity of care 

and development of strong interpersonal trust prior to EMBs.22 

 

While patients trusted their HTx team on whether noninvasive assays could replace invasive 

EMBs, HTx faculty providers described the need for more research and could not form a 

consensus on this subject. Our study findings are consistent with viewpoints of a recently 

convened expert panel where multicenter clinical trials were recommended to support regulatory 

endorsement.3 Multicenter observational studies (e.g., NCT03695601: SHORE) and randomized 

controlled trials (e.g., NCT06414603: ACES-EMB) are currently being conducted to address this 

critical gap in knowledge. 

 

Whether patient adapted paternalism is the preferred shared decision-making paradigm for all 

HTx care decisions by patients is a question that warrants further study. We hypothesize 

multiple patient factors, including interpersonal trust, contribute to the shared decision-making 

paradigm chosen for different HTx decisions. Additional research is also necessary to 

understand when and how patient-provider interpersonal trust develops within the context of 
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HTx, as prior studies suggest improved patient adherence correlates with strong patient 

interpersonal trust with their providers.24 Thus, we advocate for more qualitative and mixed-

methods studies, like ours, that include the views and preferences of patients with respect to 

HTx care.25 We believe these patient-centered studies will contribute greatly to the development 

of future clinical practice guidelines by considering the perspectives and experience of HTx 

patients.26 

 

Several limitations should be considered when interpreting the results of this study. First, this is 

a single center study and may not necessarily represent other centers with different patient 

demographics and experiences. Additionally, our HTx patient population interviewed consisted 

mostly predominantly of White male patients, similar to other HTx centers in the U.S.13 

However, our findings provide a critical starting point to inform future studies evaluating HTx 

patients’ experiences and their trust in the HTx team. Second, response and recall bias are 

inherent limitations for mixed-methods studies.27 We attempted to mitigate the effect of recall 

bias by conducting semi-structured interviews within one year of HTx. Third, “verbal disjuncts,” 

or the presence of incongruities between words and expressive gestures was not specifically 

evaluated for in this study.28 During one particular EMB, it was observed by the provider that the 

patient was shaking and exhibiting external signs of physical distress. Despite this, the patient 

denied anxiety or pain during the EMB to the provider when asked and also denied anxiety or 

distress immediately after the EMB, through an independently conducted interview by a 

research team member. While video studies for qualitative research continue to evolve,29 the 

presence of verbal disjuncts warrants consideration in future studies. Finally, the response rate 

for the patient electronic surveys was 43.0% and thus may not be fully representative of the HTx 

patient experience at our institution. However, the study response rate is consistent with other 

patient electronic surveys.30 
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CONCLUSION 

 

In conclusion, HTx patients preferred patient adapted paternalism as the shared decision-

making paradigm when considering institutional policy on surveillance EMBs. Our study findings 

may be relevant to other HTx programs considering policy changes for surveillance EMBs as 

well as future HTx clinical practice guidelines.  
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Table 1. Patient Characteristics for Semi-Structured Interviews (n = 28). BMI, body mass index; 
CMV, cytomegalovirus; DCD, donation after cardiac death; HTx, heart transplantation; ICM, 
ischemic cardiomyopathy; MCS, mechanical circulatory support; NICM, nonischemic 
cardiomyopathy; PHM, predicted heart mass; PRA, panel reactive antibodies 

Table 1. 

Recipient characteristics 

  Age, y, mean (SD) 60.1 (10.4) 

  Male, N (%) 22 (78.6) 

  Race  

    Asian, N (%) 1 (3.6) 

    Black, N (%) 2 (7.1) 

    Native American, N (%) 0 

    Other Race, N (%) 6 (21.4) 

    Pacific Islander, N (%) 1 (3.6) 

    White, N (%) 18 (64.3) 

  Ethnicity  

    Hispanic or Latino, N (%) 3 (10.7) 

  Recipient BMI, mean (SD) 27.2 (6.6) 

  Indication for Transplant  

    NICM, N (%) 16 (57.1) 

    ICM, N (%) 11 (39.3) 

    Re-HTx, N (%) 1 (3.6) 

  Allosensitization pre-HTx  
  (PRA > 10%), N (%) 

4 (14.3) 

  Durable MCS, N (%) 6 (21.4) 

HTx characteristics 

  Multiorgan transplant, N (%) 4 (14.3) 

  Induction therapy, N (%) 9 (32.1%) 

  De novo DSA 5 (17.9%) 
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Table 2. Patient Electronic Survey Results (n = 123). 

Survey question Survey 
response 

Median 
(Interquartile 

range) 

Percent of responses 
that somewhat or 

strongly agree (>4) 

How much pain do you experience during a biopsy? From 0 (no 
pain) to 10 (worst pain). 

During an average 
biopsy? 

3.0 (1.0-4.0) - 

During your most 
painful biopsy? 

4.0 (2.0-7.0) - 

How much do you agree with the following statements? From 1 
(strongly disagree) to 5 (strongly agree). 

Endomyocardial 
biopsy is an important 
part of my post-
transplant care. 

5.0 (5.0-5.0) 93.0% 

I initially felt anxious 
about biopsies, but 
this improved with 
experience. 

4.5 (4.0-5.0) 79.6% 

The physicians/staff 
do a good job 
communicating with 
and comforting me 
during the biopsy. 

5.0 (4.5-5.0) 94.8% 

My biopsies are 
typically on time. 

4.0 (3.0-5.0) 71.9% 

My biopsy results are 
communicated well to 
me. 

5.0 (4.0-5.0) 89.4% 

Following a biopsy, I 
feel like I can do my 
normal activities. 

5.0 (4.0-5.0) 86.0% 
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If there was a non-
invasive alternative to 
biopsy, I would prefer 
it. 

5.0 (4.0-5.0) 77.9% 

I would support a 
change in biopsy 
frequency based on 
my team’s 
recommendations. 

5.0 (5.0-5.0) 91.2% 

The procedure is 
more comfortable with 
certain providers 
compared to others. 

4.0 (3.0-5.0) 70.5% 
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Table 3. Themes With Illustrative Quotes 

Theme  Type of 
Response 

Illustrative Quotations 

Alleviating 
Patient Anxiety 
and Distress 
(n = 28) 

Positive 
(n = 12) 

It’s just an appointment for me. I’m not nervous…I’m completely relaxed, almost 
falling asleep. 
 
Because of [the team's] confidence and the way that they address procedures 
and things that need to be done, is very calming and allows me to have the 
confidence in the team to proceed with anything they need to get done to make 
me feel better. 
 
Music on in the background, and this makes the whole atmosphere much more 
relaxed. 

Negative 
(n = 16) 

I get anxious a little bit…I’m always afraid it’s gonna hurt really bad. 
 
Take me, knock me out, do it. Don’t tell me [details]. 
 
Nervous. Nervous and scared from the shot. Before every biopsy. 

Consistent 
Patient- 
Provider 
Communication 
(n = 28) 
 

Positive 
(n = 21) 
 

Every time they ask me how are you feeling, how are you doing. They ask you 
about 10 times during the biopsy. That’s what makes me feel good. 
 
One thing you guys did [that] was really good was introduce the entire cardiology 
team on the front end. I [had] nice conversations with everybody. It's kind of like 
a camaraderie. 
 
You can [have questions answered] while they’re working on you. 

Negative 
(n = 7) 
 

It’s not information that I could digest…the information isn’t reviewed. It’s really, if 
you don’t hear from us, everything’s fine. And that’s kind of weird. 
 
I would feel more secure knowing [the biopsy results] through my lab results 
rather than waiting only for a positive phone call. 
 
My apprehension, anxiousness increases when there's a delay. I don't know 
exactly when I'll be taken, and that's just not a good experience. 

Strong 
Interpersonal 
Trust with the 
Heart 
Transplant 
Team  
(n = 22) 
 

Positive 
(n = 20) 
 

I think [determining biopsy frequency] should really be up to the 
cardiologists…The end goal surpasses any kind of inconvenience. 
 
I defer to all my physicians in terms of the recommendations, so I don’t have a 
comment. 
 
I had faith that I was in good hands... I was at peace... I knew that I was being 
taken care of [and] I was supposed to be right where I was. 
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 Negative 
(n = 2) 

When they have some difficulties, they have to change out the cables and such, 
it makes you a little nervous. 
 
A fellow came in and they had her finish [the EMB]. I said, you know, just for the 
future come around and introduce yourself because that would have been nice 
to know. She was receptive to hearing my comments. 
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APPENDIX A: Semi-Structured Interview Questions for Patients 

1. In your own words, why are endomyocardial biopsies performed as a part of your post-
transplant care? 

2. How do you feel about endomyocardial biopsies compared to other routine tests you 
perform as a part of your post-transplant care, such as echocardiograms? Frequency? 

3. What are your thoughts/feelings prior to a scheduled endomyocardial biopsy? 
4. What thoughts/feelings do you experience during the endomyocardial biopsy? 
5. What are your thoughts/feelings following an endomyocardial biopsy? For instance, how 

does it affect your activities for the rest of the day and the next day? 
6. What are some changes that could be made to improve your experience during an 

endomyocardial biopsy?  
7. Our program is considering further reducing the number of endomyocardial biopsies. 

What do you think about this potential change? Do you think this may affect the quality 
of your care? Do you think this will improve your overall post heart transplant 
experience? 

8. How do you hear about your results for your endomyocardial biopsy? Do you have any 
suggestions for improving how you get results returned to you? 
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APPENDIX B: Patient Electronic Survey Questions 
 
How much pain do you experience during a biopsy? From 0 (no pain) to 10 (worst pain). 

 

1. An average biopsy?  
2. The most painful biopsy you've had?  

 
Please answer how much you agree with the following statements from 1 (strongly disagree) to
5 (strongly agree). 

3. Endomyocardial biopsy is an important part of my post-transplant care  
4. I initially felt anxious about biopsies, but this improved with experience 
5. The physician/staff do a good job communicating with and comforting me during the

biopsy  
6. My biopsies are typically on time  
7. My biopsy results are communicated well to me  
8. Following a biopsy, I feel like I can do my normal activities  
9. If there was a non-invasive alternative to biopsy, I would prefer it  
10. I would support a change in biopsy frequency based on my team's recommendations 
11. The procedure is more comfortable with certain providers compared to others  
12. Have you ever had a biopsy where the doctor went through your arm instead of your

neck?  
13. Which access site did you prefer for your biopsies? (neck vs arm) 

 
14. Is there anything else you'd like to share with us about your experience with

endomyocardial biopsy? 
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he 
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APPENDIX C: Semi-Structured Interview Questions for Heart Transplant Team Members 

1. What words would you use to describe endomyocardial biopsies, both from your 
perspective and what you have heard from patients? 

2. Patients in interviews have suggested topical lidocaine, removal of the sterile face drape, 
and having the ability to choose their own music during an endomyocardial biopsy. What 
are your thoughts on these suggestions? Do you think these suggestions could be 
potentially implemented on a regular basis? 

3. Patients in interviews have suggested having the endomyocardial biopsy results 
available on MyChart like the rest of their laboratory results with a short interpretation of 
the results. If results could be displayed through MyChart with a scripted real-world 
interpretation, would you think this would be helpful to patients? 

4. Patients stated they would feel less anxious and frustrated if they had some way of 
knowing how much longer they had to wait for their endomyocardial biopsy while in the 
waiting room. If this could be implemented, would you think this would be helpful to 
patients? 

5. What are you told the purpose of endomyocardial biopsies are for? (question for heart 
transplant RN coordinators, advanced practice providers, catheterization lab nurses, and 
radiologic technologists) 

6. Are you familiar with the potential risks of endomyocardial biopsies? (for all providers) 
7. Do you think patients have an understanding of why endomyocardial biopsies are 

performed and its potential risks? 
8. Do you think patients understand what is expected of them during an endomyocardial 

biopsy? 
9. Do you have any suggestions for improving the endomyocardial biopsy experience for 

patients? 
10. There is current discussion in the heart transplant field about further reducing the 

frequency of endomyocardial biopsies. What do you think of this? 
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