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Background: Immunosuppressant nonadherence (INA) has been shown to affect outcomes
after solid organ transplantation. The aim of the present study was to determine the
prevalence of INA in heart transplant recipients and the associated risk factors of INA.
Methods: Adult heart transplant recipients who firstly received heart transplantation (dis-
charged for at least 3 months) were consecutively enrolled. Immunosuppressant adherence
was assessed using the Basel Assessment of Adherence with Immunosuppressive Medication
Scale (BAASIS). INA was categorized into five domains of contributing factors (socio-
demographic factors, transplant-related factors, healthcare system access factors, post-
transplant treatment-related factors, and patient-related psychosocial factors). These factors
were compared between adherent and nonadherent patients. The risk factors of INA were
investigated by logistic regression analysis.

Results: A total of 168 heart recipients were ultimately included. Among them, 69 (41.1%)
recipients were revealed to be nonadherent. Logistic regression analysis indicated that INA was
associated with monthly income<3000 Chinese Yuan (CNY) (OR, 3.11; 95% CI, 1.58-6.12;
p=0.001), number of prescribed concomitant drugs (OR, 1.23; 95% CI, 1.12-1.50; p=0.003) and
concerns about immunosuppressants (OR, 1.09; 95% CI, 1.01-1.18; p=0.031).

Conclusions: Heart recipients had a high prevalence of INA. Lower income, greater
number of prescribed concomitant drugs, and more concerns about immunosuppressants
correlated most with timing nonadherence and taking nonadherence among heart recipients.
These findings will be helpful to intervene on and prevent future INA of heart recipients.
Keywords: heart transplantation, immunosuppressants, adherence, risk factors, interventions

Introduction
Heart transplantation is the gold-standard treatment for refractory end-stage heart
failure." Heart transplant recipients require numerous medications with complex treat-
ment regimens, including immunosuppressants. > Life-long immunosuppression is often
critical for solid organ recipients to prevent graft rejection from an immune response.*
Near-perfect adherence to immunosuppressants is crucial to achieving optimal long-term
graft survival.>® However, many studies have revealed that immunosuppressant non-
adherence (INA) has become a persistent problem among solid organ recipients.>’
INA is defined as “deviation from the prescribed medication regimen sufficient
to influence adversely the regimen’s intended effect”.® The prevalence of INA
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varies from 2% to 67% (see reviews of Denhaerynck et al’
and Belaiche et al'®) in transplant recipients. Meanwhile,
the incidence of INA varies by type of transplant, with the
highest incidence in kidney transplant recipients (36 cases
per 100 patients per year), and the lowest in liver trans-
plant recipients (7 cases per 100 patients per year).''

INA has been associated with high variability in drug
blood levels, graft rejection, graft loss, retransplantation
and even death.>!>!* Moreover, the financial cost of INA
increases more than $12,000 US dollars per patient over
a 3-year time period.'> Despite the clinical impact of INA,
there is no effective approach to improving immunosup-
pressant adherence (IA) in solid organ recipients.'®

Identification of risk factors for INA has been helpful
in guiding the development of interventional and preven-
tive efforts. To date, factors related to INA can be divided
into five aspects: socio-demographic factors, transplant-
related factors, healthcare system access factors, post-
transplant treatment-related factors, and patient-related
psychosocial factors.'®!” The available literature suggests
that INA is associated with male gender,'® younger
age,>'° living alone,'® generally negative beliefs about

18 poorer social support,®' depres-

immunosuppressants,
sion and anxiety,'® and lower mental, but higher physical
health-related quality of life.® However, these findings are
mainly from kidney transplant recipients. Therefore, the
results are difficult to extrapolate to heart transplant reci-
pients. A multi-center study on INA was conducted in
heart transplant recipients, but data from the Far East
were not included.” The prevalence of INA in Chinese
heart recipients is not clear, and the related factors have
not been investigated.

Therefore, the present study aimed to investigate the
prevalence of INA in Chinese heart transplant recipients
and to explore the risk factors related to INA, which would
be helpful to find out interventions to improve adherence
after heart transplantation.

Materials and Methods

Participants

This cross-sectional study was conducted at Union
Hospital, Tongji Medical College, Huazhong University of
Science and Technology. Eligible patients that were avail-
able for follow-up were consecutively enrolled between
April 24, 2018 and January 16, 2019. Inclusion criteria
were: (1) adult patients (>18 years old); (2) patients who
underwent the first isolated orthotopic heart transplantation

and discharged for at least 3 months; (3) patients agreed to
participate in the study. Exclusion criteria were: (1) patients
that had received a heart transplant in combination with an
additional organ, including heart-liver transplantation, com-
bined heart-lung transplantation, etc.; (2) patients unable to
understand and communicate in Chinese; (3) patients whose
heart transplant procedure did not meet the guidelines set
out in the Declaration of Istanbul; (4) and patients with
severe mental illness.”’ Oral and written informed consent
were given to all patients. All organs were donated volun-
tarily with written informed consent in accordance with the
Declaration of Istanbul. This study was carried out in accor-
dance with the principles of the Declaration of Helsinki and
approved by the institutional ethics committee of Tongji
Medical College, Huazhong University of Science and
Technology (IORG No: IORG0003571).

Medication regimens for heart transplant recipients
included immunosuppressants to prevent allograft rejec-
tion and other concomitant drugs to prevent or treat
comorbidities. An initial triple immunosuppressive regi-
men that included tacrolimus (Prograf®; Astellas Pharma
Co., Dublin, Ireland), mycophenolate mofetil (CellCept®™;
Roche, Shanghai, China)

(Prednisone™; Huazhong Pharmaceutical

and prednisone acetate
Co., Ltd,
HuBei, China) was given to all recipients after heart
transplantation.”?’ Oral prednisone was started 3 days
after transplantation with an initial dose of 1 mg/kg/d
(twice daily) and decreased 5 mg every 3 days to
a maintenance dose of 10 mg/d. Patients received steroids-
sparing therapy if the occurrence of severe adverse reac-
tions such as osteonecrosis of the femoral head. Sirolimus
(Rapamune®; Wyeth Pharmaceuticals Australia Pty Ltd,
Baulkham Hills, NSW, Australia) was given concomi-
tantly with the triple immunosuppressive regimen to help
relief tacrolimus-related nephrotoxicity. When sirolimus
was added to triple immunosuppressive regimen, the
dose of tacrolimus was reduced according to the blood
concentrations (maintained trough concentration: 4—6 ng/
mL). The dose of sirolimus was added according to the
blood concentrations (maintained trough concentration:
4-6 ng/mL). Meanwhile, appropriate concomitant drugs
were utilized for hypertension, hypercholesterolemia, and
other comorbidities.

Data Collection

Data were collected from their electronic medical records
and patient interviews in outpatient clinic visits at Union
Hospital, Tongji Medical College, Huazhong University of
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Science and Technology from April 24,2018 and January 16,
2019. All the interviews were completed by a pharmacist
using a patient-centered, non-judgmental and non-
threatening approach. Collected data were categorized into
five domains of hypothesized factors contributing to INA: (1)
Socio-demographic factors; (2) Transplant-related factors;
(3) Healthcare system access factors; (4) Post-transplant
treatment-related factors; and (5) Patient-related psychoso-
cial factors. Further detail can be found in Table S1.

Five questionnaires were used in this study. All instru-
ments were translated into Chinese and back into English

1.'"® Content valid-

following a standard translation protoco
ity was checked by two eminent doctors and three phar-

macists who worked with the heart transplant recipients.

BAASIS for Measuring Adherence to
Immunosuppressants

IA was assessed using the Basel Assessment of Adherence
with Immunosuppressive Medication Scale (BAASIS) -
a validated and reliable tool to detect self-reported IA
among adult transplant recipients.>? Permission to use the
BAASIS was obtained from the author and the BAASIS
interview version was used in the present study. BAASIS
has been developed according to the most recent taxonomy
on medication adherence, with the fact that only the imple-
mentation aspect of nonadherence is being assessed.*
BAASIS contains four dimensions that contribute to IA:
taking adherence (missing>1 dose), drug holidays (skip-
ping>1 consecutive doses), timing adherence (taking med-
ication>2 hrs before or after the prescribed time) and dose
alteration (taking more or fewer pills than prescribed or
changing dosages without a physician’s order). INA was
defined as any positive answer to the 4 BAASIS dimen-
sions. A was defined as answering “NO” to all four

BAAGSIS instrument dimensions.>*?>

BMQ for Measuring Beliefs About Medication

Belief in the necessity of and concerns about immunosup-
pressants was measured by the Belief Medication
Questionnaire (BMQ),"* which has previously been used
in transplant recipients.'>*® In our sample, Cronbach’s a
was 0.85 for necessity and 0.61 for concerns. The neces-
sity subscale and concerns subscale each contain five
items. Each item is scored on a 5-point scale (1=strongly
disagree, 5=strongly agree) and is summed resulting in
a score for each subscale. High scores indicate a strong
belief in the necessity and low concern for the use of

. 2
immunosuppressants.>’

HADS for Anxiety and Depression

Anxiety and depression were assessed by Hospital Anxiety
and Depression Scale (HADS), which has been demon-
strated to be valid and reliable in solid organ recipients.®
Cronbach’s a in our sample was 0.76 for anxiety and 0.70
for depression. Anxiety and depression were separately
measured by seven questions with summed scores ranging
from 0 to 21. Higher scores were associated with more
anxiety or depression. Scores>10 indicate clinically rele-
vant depression and anxiety; scores lower than seven are
considered as clinically not relevant, scores from 8 to 10

are considered “borderline”.’

ISEL-12 for Social Support

Social support was measured by the Interpersonal Support
Evaluation List-12 (ISEL-12), which was widely used in
solid organ recipients and has been shown to be reliable in
this population.?® Cronbach’s a in our sample was 0.91.
The ISEL-12 had 12 items that could assess the level of
perceived social support on a 4-point scale ranging from 0
(totally false) to 3 (totally true). All items were summed to
give a total score ranging from 0 to 36. Higher scores
indicate more perceived social support.

SF-12 for Health-Related Quality of Life

Health-related quality of life was assessed with the 12-
Item Short-Form Health Survey (SF-12), which was pre-
viously used in solid organ recipients.® Cronbach’s o in
our sample was 0.92 for physical health-related quality of
life and 0.94 for mental health-related quality of life.
Summary (PCS) and Mental
Component Summary (MCS) scores (summed scores ran-

Physical Component
ging from 0 tol00) were calculated using standard
methodology.”” Higher values were associated with higher
health-related quality of life.®

Statistical Analysis

The overall study population was divided into “Adherent”
and “Nonadherent” groups according to the BAASIS results.
Different dimensions of BAASIS were described using fre-
quencies and percentages. All characteristics were described
with mean and standard deviation (SD) or medians and
interquartile range (IQR) for continuous variables, and fre-
quency and percentage for discrete variables. Differences
between groups were analyzed by t-tests for normally dis-
tributed continuous variables, Mann—Whitney U-tests for
non-normally distributed continuous variables, and y2 tests
for dichotomous variables. Further, a logistic model was
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developed with variables whose p-value<0.05 in comparing
the difference between the two groups. All P values were
two-tailed, and factors with p-value<0.05 were considered
statistically significant. All statistical analyses were per-
formed using the statistical software SPSS Statistics
(Version 19.0, SPSS Inc. Chicago, IL, USA).

Results

A total of 240 heart recipients came to the hospital for
168
patients who received a heart transplant between
December 18, 2008 and July 11, 2018 (83.9% male; med-
ian age, 51.5 years) finished questionnaires and were

follow-up and were approached. Among them,

included into the final analysis. The response rate was
70.0% (The process of patient enrollment and exclusion
during patient recruitment was showed in Figure 1.)
Different dimensions of I[A are shown in Table 1.
Generally, 69 (41.1%) patients were identified as nonad-
herent. A 35.1% of the patients were categorized under
timing nonadherence (>2 hrs deviation from dosing sche-
dule) and 14.0% of the patients were categorized under-
taking nonadherence (missing doses).

As seen in Table 2, a significantly higher proportion of
nonadherent patients had less than a high school level
education (53.6% vs. 37.4%, p=0.037), monthly income
less than 3000 CNY (59.4% vs. 31.3%, p<0.001) and
living in a rural area (36.2% vs. 20.2%, p=0.021) com-
pared with adherent patients. Moreover, nonadherent

patients were prescribed a greater median number of

Invited to participate in the study
(n=240)

Refused (n=54)

VY

Consented and enrolled in the
study (n=186)

> Incomplete BAASIS (n=18)
A\ 4
Included in adherence analysis
(n=168)

Figure | The process of patient enrollment and exclusion during patient
recruitment.

concomitant drugs than adherent patients (median 6.0 vs.
median 5.0, p=0.004).

Nonadherent patients were significantly different from
adherent patients in psychosocial factors (Table 3).
Specifically, nonadherent patients had more concerns
about immunosuppressants compared to adherent patients
(19.3 vs. 17.3, p=0.003). Nonadherent patients also had
lower median anxiety scores (10.0 vs. 12.0, p=0.041),
a poorer PCS score (44.6 vs. 48.0, p=0.002) and lower
MCS score (44.4 vs. 49.1, p=0.001). The details of differ-
ences between nonadherent and adherent patients were
shown in Tables 2 and 3.

As shown in Table 4, the logistic model demonstrated
that risk factors associated with INA were a monthly
income<3000 CNY (OR, 3.11; 95% CI, 1.58-6.12;
p=0.001), number of prescribed concomitant drugs (OR,
1.23; 95% CI, 1.12-1.50; p=0.003) and concerns about
1.09; 95% CI, 1.01-1.18;
p=0.031). However, education level, living in rural, anxi-

immunosuppressants (OR,

ety, PCS score and MCS score were not statistically sig-
nificant in the final model.

Discussion
This study appears to be the first to evaluate the IA in
Chinese heart transplant recipients. The present study
found that more than one-third of heart recipients were
nonadherent to immunosuppressants. INA was mainly
caused by missing doses of immunosuppressants and tak-
ing medication>2 hrs before or after the prescribed time.
The incidence of INA was found to be associated with
lower income, a greater number of prescribed concomitant
drugs, and more concerns about immunosuppressants.
Prevalence of INA in this study (41.1%) was higher
than Denhaerynck et al'® observed in their study. The
4-continent, 11-country cross-sectional Building Research
Initiative Group: Chronic Illness Management and
Adherence in Transplantation (BRIGHT) study assessed
INA of heart transplant recipients using BAASIS and
found the overall prevalence of INA was 34.1%.' The
observed discrepancy in INA prevalence might be partly
explained by the limited sample size in the present study.
Another possible explanation is that this discrepancy
might arise from regional differences. The majority of
participants in the BRIGHT study were from Europe,
North America, South America, or Australia and 85.9%
of patients were white.'” In this study, the heart recipients
were Chinese. Our results were similar to a study con-
ducted among Chinese using BAASIS, in which 39.4% of
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Table 1 Adherence to Immunosuppressants Measured by BAASIS-Written Questionnaire (N=168)
Dimension BAASIS Items Response n (%)
Taking adherence I: Do you remember missing Once 19 (11.3)
a dose of your anti-rejection Twice 4 (2.4)
medications in the last 4 weeks? Three times 0 (0.0)
Four times 0 (0.0)
More than 4 times 0 (0.0)
23 (14.0)
Drug holiday 2% Do you remember having Once 8 (4.8)
skipped two or more doses of Twice 0 (0.0)
your anti-rejection medications in Three times 0 (0.0)
a row in the last 4 weeks? Four times 0 (0.0)
More than 4 times 0 (0.0)
8 (4.8)
Timing adherence 3: Do you remember having taken Once 23 (14.0)
your anti-rejection medications 2-3 times 14 (8.3)
more than 2 hrs before or after 4-5 times 12 (7.1)
the recommended dosing time in Every 2-3 days 8 (4.8)
the last 4 weeks? Almost every day 2 (1.2)
59 (35.1)
Dose alteration 4: Have you altered the Yes 7(42)
prescribed amount (for example, 7 (4.2)
taken more or fewer pills or
changed your dose) of your anti-
rejection medications during the
last 4 weeks, without your doctor
telling you to do so?
Overall nonadherence 69 (41.1)

Notes: *For patients who answered “yes” to |; Bold values of the table were the sums of patients have positive answers to the dimensions.
Abbreviation: BAASIS, basel assessment of adherence to immunosuppressive medication scale.

liver transplant recipients were nonadherent.”’
Additionally, a possibility of the higher nonadherence
could be related to the setting. The present center lacks
routine care related to the management of medication
adherence (such as routine assessment of medication
adherence, adherence support programs, and provider
training), which should be taken into consideration in the

1925 timing nonadher-

future. In line with previous studies,
ence dimension (missing>1 dose) and taking nonadherence
dimension (skipping>1 consecutive dose) characterized
most of the nonadherent recipients.

The relationship between INA and low income from this
study support previous findings in kidney recipients that
being short on money or residing in a lower economic status
was associated with nonadherence.?**° Furthermore, low-
income transplant patients had difficulty in affording the
long-term immunosuppressant costs, which may have

resulted in intentional or unintentional INA.2

The association of nonadherence with the number of
prescribed concomitant drugs was consistent with earlier
findings from kidney transplant recipients which demon-
strated a strong association between greater pill burden
and nonadherence to Calcineurin Inhibitors (CNIs).?!
Another study conducted among patients with end-stage
liver disease also supported our observation of more pre-
scribed medications and greater regimen complexity
strongly correlating with INA.*?

Moreover, concerns about the potential adverse effects
of immunosuppressants were associated with nonadher-
ence in this study, which correlates with prior studies of
kidney transplant recipients where more medication con-
cerns indicated poorer adherence.”’** However, other stu-
dies of kidney recipients found adherence was not
associated with concerns about immunosuppressants (as
measured by the BMQ).?° One possible explanation for
the discrepancy is that recipients had different perceptions

Patient Preference and Adherence 2019:13
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Table 2 Differences Between Adherent and Nonadherent Patients About Socio-Demographic, Transplant-Related, Healthcare System

Access and Post-Transplant Treatment-Related Factors

Characteristics Total Sample (n=168) Adherent (n=99) Nonadherent (n=69) P
Socio-demographic factors
Age, years (IQR) 51.5 (41.0-58.0) 51.0 (41.0-58.0) 52.0 (41.0-59.0) 0.768
Male sex (%) 141 (83.9) 8l (81.8) 60 (87.0) 0.372
Education level: less than high school (%) 74 (44.0) 37 (37.4) 37 (53.6) 0.037
Monthly income < 3000 CNY (%) 72 (42.9) 31 31.3) 41 (594) <0.001
Marital status: single/divorced/widowed (%) 27 (l6.1) 15 (15.2) 12 (17.4) 0.697
Living alone (%) 19 (11.3) 8 (8.1) Il (15.9) 0.139
Transplant-related factors
Years after transplantation (SD) 2.9 (2.0 2.9 (2.1) 3.1 (1.7) 0.498
Age at the time of transplantation (IQR) 46.1 (12.5) 45.9 (12.7) 46.4 (12.3) 0.804
Healthcare system access factors
Living in rural (lack of transportation) (%) 45 (26.8) 20 (20.2) 25 (36.2) 0.021
Type of insurance (%) 0.165
Medical insurance for urban and rural residents 94 (56.0) 51 (51.5) 43 (62.3)
Employee basic medical insurance 74 (44.0) 48 (48.5) 26 (37.7)
Post-transplant treatment-related factors
Immunosuppressive medication (%)
Prednisone 154 (91.7) 89 (89.9) 65 (94.2) 0.402
Sirolimus 8 (4.8) 4 (4.0 4 (5.8) 0.718
Daily dose of tacrolimus (IQR) 2.8 (2.04.0) 3.0 (2.04.0) 2.8 (2.04.0) 0.710
Comorbidities
Diabetes 61 (36.3) 36 (36.4) 25 (36.2) 0.986
Hypertension 131 (78.0) 76 (76.8) 55 (79.7) 0.651
Hyperlipemia 100 (59.5) 61 (61.6) 39 (56.5) 0.508
Hyperuricemia 60 (35.7) 34 (34.3) 26 (37.7) 0.657
Number of prescribed concomitant drugs (IQR) 5.5 (4.0-7.0) 5.0 (3.0-7.0) 6.0 (5.0-8.0) 0.004
Note: The bold values indicate these variables that were statistically significant (p<0.05).
Abbreviations: CNY, Chinese Yuan; IQR, interquartile range; SD, standard deviation.
Table 3 Differences Between Adherent and Nonadherent Patients About Patient-Related Psychosocial Factors
Characteristic Total Sample (n=168) Adherent (n=99) Nonadherent (n=69) P
Necessity (IQR) 20.0 (18.3-23.0) 20.0 (19.0-23.0) 20.0 (18.0-23.0) 0.439
Concerns (SD) 18.1 (4.5) 17.3 (4.2) 19.3 (4.6) 0.003
Anxiety score (IQR) 11.0 (9.0-14.0) 12.0 (10.0-14.0) 10.0 (9.0-13.0) 0.041
Depression score (IQR) 9.0 (8.0-11.0) 10.0 (8.0-12.0) 9.0 (7.5-11.0) 0.290
Social support (IQR) 24.0 (23.0-29.0) 24.0 (23.0-29.0) 24.0 (23.0-28.5) 0.981
PCS score (SD) 46.6 (7.0) 48.0 (6.9) 44.6 (6.7) 0.002
MCS score (IQR) 47.8 (42.2-50.9) 49.1 (44.6-51.2) 44.4 (40.5-48.9) 0.001

Note: The bold values indicate these variables that were statistically significant (p<0.05).
Abbreviations: IQR, interquartile range; SD, standard deviation; PCS, Physical Component Summary; MCS, Mental Component Summary.

about immunosuppressants.®* Nonadherent recipients in
the present study may have had more concerns about the
potential for adverse effects of immunosuppressants com-

pared with adherent recipients. Findings from this study

suggested increased efforts should be made by health care
providers to promote the necessity of immunosuppressants
and address the concerns patients have with long-term use

of immunosuppressants.
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Table 4 Logistic Regression Model for the Risk Factors of NonAdherence
Regression Wald | Odds 95% Confidence P (Single Risk P (Whole
Coefficient B Ratio Interval Factors) Model)
Monthly income< 3000 CNY 1.14 10.78 | 3.11 1.58-6.12 0.001 < 0.001
Number of prescribed 0.20 8.83 1.23 1.12-1.50 0.003
concomitant drugs
Concerns 0.09 4.67 1.09 1.01-1.18 0.031

Abbreviation: CNY, Chinese Yuan.

This study did not find a significant association
between INA and anxiety or depression, which differed
from earlier studies of renal transplant recipients.'®®
However, close attention should be paid to the emotional
state of heart transplant recipients. In the present study,
59.5% of recipients had clinically relevant anxiety (HADS
anxiety score>10), which is comparable to the proportion
found in the study of Scheel et al® (63.9% with HADS
anxiety score>10). Moreover, 32.7% recipients in the pre-
sent study exhibited clinically relevant depression symp-
toms (HADS depression score>10), which is higher than
the findings of Scheel et al® (16.7% with HADS depres-
sion score>10). Also, the prevalence of clinically relevant
anxiety and depression symptoms was much higher than
the findings of Weng et al’® (6.0% with HADS anxiety
score>10 and 2.0% with a HADS depression score>10).
Therefore, efforts should be made to improve the emo-
tional state of heart transplant recipients in the future.

These risk factors found in the present study had impor-
tant implications for developing evidence-based interven-
tions to improve immunosuppressant adherence after heart
transplantation. There were some interventions that have
been tested and found efficacious, including education,
cognitive/behavioral interventions (behavioral contracts,
pharmacist counseling, motivational interviewing, etc.).’’
However, these interventions varied among different cen-
ters with diverse patient populations, and resources for
adherence monitoring.’” Thus, the interventions may need
to be tailored to meet the transplant recipients in different
ways. For the heart recipients in the present study, lower
income, a greater number of prescribed concomitant drugs,
and more concerns about immunosuppressants might be the
focus of intervention in order to improve immunosuppres-
sants adherence in the present center. However, our findings
were preliminary, further research should be warranted to
investigate the intervention fits the present center.

There were some limitations to the present study. First,
this was a single-center cross-sectional study with a small

sample size. The sample size was limited by the small popu-
lation of heart transplant recipients. Second, adherence was
assessed using only a BAASIS questionnaire, which might
underestimate the incidence of INA.*® Electronic monitoring
systems are the gold standard for assessing adherence
because of their reliance on objective measures rather than
the subjective measures in this study.® Despite these limita-
tions, this study demonstrates the prevalence and associated
risk factors of INA in heart transplant recipients. We antici-
pate the findings from this study will be able to be drawn
upon in future efforts to intervene on and prevent future INA.

Conclusion

In conclusion, the prevalence of INA (majoritively associated
with timing and taking nonadherence) in Chinese heart trans-
plant recipients was 41.1%. Recipients with lower income,
greater number of prescribed concomitant drugs and more
concerns with using immunosuppressants were the most
likely to demonstrate INA. Greater attention to these indica-
tive INA risk factors in heart transplant recipients may be
useful for clinicians to assist in detecting where greater efforts
in preventing and intervening on INA may be necessary.
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