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Abstract

The Stanford Integrated Psychosocial Assessment for Transplant (SIPAT) is a standardized
psychosocial evaluation tool used in liver transplantation (LT) evaluation. We assessed the impact
of the SIPAT score and subdomains on transplant waitlisting decisions and post-LT outcomes
including immunosuppression (I1S) nonadherence, biopsy-proven rejection, andmortality/graft
failure. We conducted a single-center observational cohort study of 1430 patients evaluated for
LT. Patients were divided in 2 groups based on a SIPAT cutoff score of <21 or 221 (higher SIPAT
scores indicate higher psychosocial risk). Regression models assessed relationships between total
SIPAT score and domain scores and waitlisting decisions, IS nonadherence, allograft rejection,
and death/graft failure. Elevated total SIPAT and SIPAT domain scores were associated not being
added to the waitlist (total SIPAT core =21 adjusted odds ratio [aOR], 1.78 [95% confidence
interval, Cl, 1.36-2.33]; readiness score =5 aOR, 2.01 [95% CI, 1.36-2.76]; social support score
>4a0R, 1.50 [95% CI, 1.15-1.94]; psychopathology score =7 aOR, 1.45 [95% ClI, 1.07-1.94];
lifestyle/substance abuse score 212 aOR, 1.72 [95%Cl, 1.23-2.39]) and were more likely to
experience IS nonadherence as measured by the tacrolimus coefficient of variation (CoV) (total
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SIPAT score 221 aOR, 2.92 [95% ClI, 1.69-5.03]; readiness score =5 aOR, 3.26 [95% ClI, 1.63—
6.52]; psychopathology score =7 aOR, 1.88 [95% CI, 1.00-3.50]; lifestyle substance abuse score
>12 aOR, 3.03 [95% Cl, 1.56-5.86]). SIPAT readinessscore =5 was associated with biopsy-proven
allograft rejection (aOR, 2.66; 95% CI, 1.20-5.91). The SIPAT score was independently associated
with LT listing decisions and IS nonadherence, and the readiness domain was associated with the
risk of allograft rejection. These findings offer insights into higher risk recipients who require
additional support before and aftertransplantation.

Psychosocial assessments are an essential component of liver transplantation (LT)
evaluation; however, they can be difficult to execute in a standardized manner.(1:2)
Psychosocial evaluations and transplant candidacy/listing decisions are not uniform across
all transplant centers.(1=3) As a result, there are no standardized guidelines for LT
psychosocial evaluation.>)

Scoring systems such as the Stanford Integrated Psychosocial Assessment for Transplant
(SIPAT) offer a standardized psychosocial evaluation for patients being considered for LT.(2)
The SIPAT was first published by Maldonado et al. in 2012.(2) This tool assigns patients

a score from 0 to 110 (higher scores indicating higher psychosocial risk) and encompasses
the following 4 domains: (1) Patient’s Readiness Level, (2) Social Support System, (3)
Psychological Suitability and Psychopathology, and (4) Lifestyle and Effect of Substance
Use.@ Initial studies show that the SIPAT is significantly associated with overall outcomes
after LT.(d Higher scores are associated with posttransplant hospitalizations, organ rejection,
failure of social support systems, and adverse psychiatric and psychosocial outcomes among
all organ transplant recipients.(® Prior exploratory analyses have shown that higher SIPAT
scores are also associated with post-LT alcohol relapse in patients transplanted for alcohol-
related liver disease (ALD).(")

Although the SIPAT is anecdotally used by transplant centers for psychosocial assessment,
the association between SIPAT scores and the decision to list for LT is not well understood.
Furthermore, the relationship between SIPAT scores and post-LT outcomes is not well
reported and warrants further investigation.(26) Currently, research has focused on total
SIPAT scores,?8) and the impact of specific SIPAT domains on waitlisting and post-LT
outcomes has not yet been examined. To fill these gaps, we aimed to assess the relationship
between total SIPAT score and specific domain scores on (1) waitlisting decisions for LT
and (2) posttransplant outcomes including immunosuppression (I1S) nonadherence, biopsy-
proven allograft rejection, and patient/graft survival.

Patients and Methods

COHORT SELECTION AND DATA SOURCES

We conducted a single-center observational cohort study of 1430 patients evaluated for LT
between 2014 and 2017 with follow-up through 2018 at a large, urban transplant center. The
study was approved by the local institutional review board. A detailed flowchart of study
participants is shown in Fig. 1. Of the 1430 patients evaluated for LT during the study time
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frame, 1357 (95%) were administered the SIPAT as part of the standard LT evaluation and
were included in further analyses.

Of the 428 patients who underwent LT, 407 (95%) were administered the SIPAT. For
post-LT outcomes analyses, 23 patients were excluded for retransplantation (n = 10) or
concomitant heart or lung transplant (n = 12) or were transferred to another center (n =

1), leaving 384 patients for the analysis of posttransplant outcomes. The IS nonadherence
analyses included 371 patients because of the lack of available laboratory data among 13
patients.(®) SIPAT data were then merged with clinical data from the electronic health record
(EHR) and United Network for Organ Sharing (UNOS) center-Specific Transplant Analysis
and Research (STAR) file.

PRETRANSPLANT AND POSTTRANSPLANT CLINICAL PROTOCOLS

All patients in the study underwent thorough medical and psychosocial evaluations before
LT. Initial psychosocial assessments and SIPAT administrations were performed by trained
transplant social workers. The SIPAT was only administered to patients who were alert

and oriented, and thus patients with encephalopathy and altered mental status did not
receive SIPAT scores. Patients were further evaluated by transplant psychiatry if they

had a substance use disorder within the 2 years preceding LT evaluation, significant
psychiatric comorbidities, or if otherwise recommended by the transplant team. Transplant
psychiatrists did not administer the SIPAT at our institution, and scores were not regenerated
after transplant psychiatrists became involved in patient care. After the initial evaluation,
transplant candidacy was determined by a multidisciplinary committee including transplant
hepatology, transplant surgery, psychiatry, social work, and registered dietitians on a case-
by-case basis.

Routine posttransplant monitoring included weekly follow-ups for the first 6 weeks,
biweekly follow-ups from 6 weeks to 3 months, and follow-ups every 1 to 3 months at
months 3 to 12 after LT. Subsequent follow-up was individualized based on patient health
status and medical complications, with follow-up at least annually. Protocols were stable
throughout the study period.

STUDY VARIABLES

Exposure Variable—The main study exposure variables were total SIPAT scores and
individual SIPAT domain scores. The SIPAT assigns a score between 0 and 119 and

is depicted in Supporting Table 1. Patients receive a score in 4 different domains: (1)
Patient’s Readiness Level, (2) Social Support System, (3) Psychological Suitability and
Psychopathology, and (4) Lifestyle and Effect of Substance Use. The Readiness domain
encompasses a patient’s understanding of medical illness and the process of transplantation,
willingness/desire for treatment, treatment adherence/compliance, and lifestyle habits. The
Social Support domain encompasses availability and function of social support systems
and appropriateness of physical living space and environment. The Psychopathology
domain encompasses presence of psychopathology, neurocognitive impairment, personality
disorders, and truthfulness/deceptive behavior. The Lifestyle and Effect of Substance Use
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domain encompasses alcohol, nicotine, and other substance use dependence and risk for
relapse.

Previous literature shows that higher scores in the total SIPAT and specific SIPAT domains
are associated with a higher psychosocial risk. A total score of 0 to 6 is termed an “excellent
candidate,” 7 to 20 a “good candidate,” 21 to 39 a “minimally acceptable candidate,” 40

to 69 a “poor candidate,” and =70 a “high risk candidate.”® This study’s institution used
SIPAT to aid in the psychosocial assessments for LT; however, no absolute thresholds were
considered acceptable or unacceptable for transplant waitlisting because each candidate was
considered on an individual basis.

Covariates—Clinical variables obtained included sex, age, race, liver disease etiology,
Model for End-Stage Liver Disease-sodium (MELD-Na) at evaluation (<25, 25-34, >34),
primary insurance (private, Medicaid, or Medicare), level of education, and zip code. Zip
code was subsequently used to derive each patient’s Community Health Score (CHS), which
has been used in prior studies as an indicator of socioeconomic status and community health
resources.(9) The CHS has 2 composite scores: health outcomes and health factors.(10) The
CHS scores are both continuous variables; higher scores indicate higher psychosocial and
community risk for poor health outcomes. For patients who received a transplant, we also
obtained from the UNOS STAR file the Karnofsky Performance Status and MELD-Na at
time of transplant and whether the patients had simultaneous kidney transplants.

Outcomes—Medication nonadherence after LT was assessed using the tacrolimus
coefficient of variation (CoV), a validated surrogate measure of medication nonadherence.
(11.12) Tacrolimus CoV is calculated by dividing the standard deviation of tacrolimus

levels by the mean. Prior research has shown that higher tacrolimus CoV correlates with
medication nonadherence and rejection.(11.12) We employed a tacrolimus CoV = 0.45 to
measure medication nonadherence, which is consistent with prior studies.(!1) Because of the
high variability in the early postoperative period, tacrolimus levels were excluded for the
first 90 days after LT and only outpatient levels were included.

Allograft rejection was defined as any biopsy-proven acute and/or chronic rejection, as
determined by the final pathology reports available in the EHR. Biopsy reports were
personally reviewed by study investigators. Rejection episodes in the first 90 days were

excluded because very early rejection may be associated with other immunological factors.
(13,14)

STATISTICAL ANALYSIS

Analyses were performed using Stata 15 (StataCorp, College Station, TX). Patients were
categorized into 2 groups based on a SIPAT score <21 (signifying a “good” or “excellent”
transplant candidate) or =21 (“minimally acceptable” to “poor” transplant candidate), which
created a binary total SIPAT score variable.(® Subsequently, each SIPAT domain was
converted into a binary variable based on the highest 20% of scores in our study population,
with higher scores representing higher psychosocial risk: Patient’s Readiness Level, <5/
>5; Social Support System, <4/=4; Psychological Suitability and Psychopathology, <7/=7;
and Lifestyle and Effect of Substance Use, <12/=12. Missing data were handled by case
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exclusion. Baseline characteristics and patient outcomes were initially compared using ¢
tests, Wilcoxon rank sum tests, and chi-squared tests as appropriate.

Multivariable logistic regression assessed the association between the SIPAT score and

its domains on the decision to waitlist for LT adjusting for age, sex, race, MELD-Na
evaluation, liver disease etiology, education, and CHS. Multivariable logistic regression
models were also fit to assess the association between the total SIPAT score and its 4
separate domains for the IS nonadherence (tacrolimus CoV >0.45), adjusting for the same
covariates. Multivariable Cox proportion hazards models assessed the association between
the total SIPAT score and its specific domains and time to allograft rejection and patient
death/graft failure.

PATIENT CHARACTERISTICS

Of the 1357 evaluated patients with SIPAT scores, 65% were men, 73% identified as White,
16% identified as Black/African American, and 6% identified as Hispanic/Latinx. About

a third (31%) of patients had a SIPAT score of =221 (<21 considered “good/excellent”
candidate). Compared with patients with SIPAT<21, those with a SIPAT score of =21 were
younger (57 versus 60 years) and were more likely to identify as Black/African American
(21% versus 14%). Patients with a SIPAT score of =21 were also more likely to have

ALD (46% versus 19%), hepatitis C virus (HCV; 40% versus 29%), and less likely to have
nonalcoholic steatohepatitis (NASH)/cryptogenic liver disease (6.1% versus 23%). Patients
with a SIPAT score =21 were more likely to have Medicaid as their primary insurance (20%
versus 5%), have not graduated from high school (16% versus 7.8%), and had a higher risk
of health outcome CHS (18 versus 13; Table 1). Characteristics of the 73 patients evaluated
for transplant without available SIPAT scores are shown in Supporting Table 2. Patients
without SIPAT scores available were younger (56 years versus 59 years) and more likely

to have a MELD-Na score >35 at evaluation, suggesting urgent inpatient evaluations where
SIPAT scores could not be obtained (15% versus 3%).

SIPAT AND WAITLISTING

Table 2 depicts waitlist outcomes stratified by SIPAT score. Of the patients, 650 (48%)
were not listed for transplant after evaluation. The most common reasons for not being
listed for transplant were medical contraindications (n = 186, 30%), candidate condition
improved/too early for transplant (n = 132, 21%), and psychosocial contraindications (n =
84, 13%). Patients with a SIPAT score =21 were less likely to be added to the waiting list
(42% compared with 57%). Of those added to the waiting list, patients with a SIPAT score
>21 had a longer duration of time from evaluation to waitlisting (89 days compared with 67
days). Compared with patients with SIPAT scores <21, those with SIPAT scores =21 were
more likely to have psychosocial contraindications to waitlisting (30% versus 3%) and to
have no further transplant center follow-up, including loss to follow-up or receiving care
elsewhere (15% versus 8%).
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In multivariable analyses, patients with higher total SIPAT and SIPAT domain scores were
less likely to be added to the waiting list for transplant: total SIPAT score =21 adjusted
odds ratio (aOR), 1.78 (95% confidence interval [Cl], 1.36-2.33); readiness score =5

aOR, 2.01 (95% Cl, 1.46-2.76); social support score =4 aOR, 1.50 (95% CI, 1.15-1.94);
psychopathology score =7 aOR, 1.45 (95% CI, 1.07-1.94); and lifestyle/substance abuse
score 212 aOR, 1.72 (95% ClI, 1.23-2.39) (Fig. 5A). Predicted probabilities of the decision
not to add a patient to the waiting list for transplant are shown in Fig. 2.

To further explore transplant listing, we investigated factors associated with a higher
likelihood of transplant listing in patients with a SIPAT score =21. Among patients with

a SIPAT score >21, factors that were associated with a higher likelihood of transplant listing
were male sex (aOR, 1.86; 95% Cl, 1.16-2.99), higher MELD-Na scores (25-34 score aOR,
2.64; 95% CI, 1.52-4.58; =35 score aOR, 3.13; 95% Cl, 1.14-8.59), and higher educational
attainment (compared with less than high school: high school graduate/General Educational
Development [GED] aOR, 3.51 [95% ClI, 1.75-7.02]; some college/technical school aOR,
2.90 [95% CI, 1.30-6.48]; associate’s/bachelor’s degree aOR, 5.08 [95% ClI, 2.21-11.68];
graduate degree aOR, 4.10 [95% CI 1.46-11.54]; Supporting Table 3).

SIPAT AND POSTTRANSPLANT OUTCOMES

Table 3 depicts the baseline characteristics of the 384 patients who received a transplant
included in the posttransplant outcomes analyses. The 99 patients (26%) with a SIPAT score
>21 were more likely to have HCV (47% versus 32%) or ALD (39% versus 20%). Although
the median transplant MELD-Na scores were not significantly different by SIPAT score,
compared with candidates with SIPAT scores <21, those with SIPAT scores =21 were more
likely to have MELD-Na evaluation scores of >35 (10% versus 4%) and 25-34 (37% versus
25%).

Supporting Table 4 shows comparisons of the baseline characteristics of LT recipients with
and without SIPAT data. Patients with missing SIPAT scores were generally younger, were
more likely to have MELD-Na scores >35 at evaluation and transplant, and were more likely
to have biopsy-proven allograft rejection.

IS NONADHERENCE

Figure 3 shows the results of multivariable models examining the impact of total SIPAT

and SIPAT domain scores (Fig. 3A) and individual readiness domain questions (Fig. 3B)

on the predicted probability of having a tacrolimus CoV =0.45. A SIPAT score =21

(aOR, 2.92; 95% CI, 1.69-5.03), a readiness score =5 (aOR, 3.26; 95% ClI, 1.63-6.52),

a psychopathology score =7 (aOR, 1.88; 95% ClI, 1.00-3.50), and a lifestyle/substance abuse
score of 212 (aOR, 3.03; 95% CI, 1.56-5.86) were all associated with having a tacrolimus
CoV =0.45. Of the 5 individual readiness questions, scoring moderate to poor on knowledge/
understanding of medical illness (aOR, 3.52; 95% ClI, 1.31-9.42), knowledge/understanding
of the process of transplantation (aOR, 5.18; 95% CI, 1.48-18.11), and lifestyle factors
(aOR, 7.41; 95% CI, 1.76-31.10) were all associated with having a tacrolimus CoV >0.45
(Fig. 5B).
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ALLOGRAFT REJECTION AND PATIENT/GRAFT SURVIVAL

A SIPAT readiness score of =5 was associated with a higher risk of biopsy-proven allograft
rejection after 3 months (adjusted hazard ratio, 2.66; 95% CI, 1.20-5.91; Figs. 4 and 5C).

A total SIPAT score =21, a social support score =4, a psychopathology score =7, and a
lifestyle and effect of substance use score =12 were not significantly related to posttransplant
allograft rejection or death/graft failure.

Discussion

In a large, urban tertiary care transplant center, we found that patients with higher risk SIPAT
scores (=21, categorized as minimally acceptable, poor, or high-risk candidates) were less
likely to be added to the waiting list for LT compared with patients with a SIPAT score

<21 (categorized as good or excellent candidates). The most commonly cited reason for
ineligibility in these patients was “psychosocial contraindications,” which includes lack of
social support, active/high-risk substance use, and treatment nonadherence among others.
Higher scores (top 20% for each category) in every SIPAT domain (Patient’s Readiness
Level, Social Support System, Psychological Suitability and Psychopathology, and Lifestyle
and Effect of Substance Use) were also associated with not being added to the waiting list
for transplant. Although prior research has shown that low health literacy can reduce the
likelihood of LT listing,*® to our knowledge, the impact of total SIPAT and SIPAT domain
scores on waitlisting have not previously been explored in detail in the LT population.

Our study further investigated the role of total SIPAT and specific SIPAT domain scores

on post-LT outcomes. Elevated total SIPAT score and SIPAT readiness, psychopathology,
and lifestyle/substance abuse domain scores were associated with an increased risk of IS
nonadherence as measured by a tacrolimus CoV =0.45. The readiness domain was most
strongly associated with 1S nonadherence, and 3 questions that comprised this domain were
individually associated with 1S nonadherence (understanding of medical illness, transplant
process, and lifestyle factors). The SIPAT readiness domain was also associated with an
increased risk of post-LT biopsy-proven allograft rejection. Total SIPAT scores and domain
scores were not significantly associated with patient death or graft failure, possibly as a
result of shorter interval follow-up.

Among our transplant evaluation cohort, patients with elevated SIPAT scores (=21) were
more likely to have ALD or HCV, identify as Black/African American, have a MELD-Na
score =25 at evaluation, and were younger and more socially disadvantaged with lower
education and higher CHS scores. We expected ALD/HCV to be more common among
patients with elevated SIPAT scores because the SIPAT includes questions that explore the
history of alcohol and substance use. We acknowledge, however, that alcohol use/alcohol
history likely had a significant impact on patient psychosocial risk and medical illness
among patients with diagnoses other than ALD.

Higher MELD-Na scores among patients with elevated SIPAT scores may reflect that
patients with higher psychosocial risk profiles present later in their disease process for
medical evaluation. This is consistent with research in other disease processes that have
shown that lack of social support and low financial resources can cause delays in seeking
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care.(16:17) patients who are socially disadvantaged with lower social support were less
likely to undergo waitlisting and may require enhanced transplant navigation and support.
Finally, the higher prevalence of Black/African American patients among patients with
elevated SIPAT scores may reflect higher rates of socioeconomic deprivation/chronic stress
that culminates in higher psychosocial risk. Racial differences in SIPAT scores have not been
closely examined in the literature. Ways to mitigate sociodemographic and racial disparities
in transplantation are vastly understudied and present an important area of future research.

To further investigate these associations, we analyzed SIPAT scores by race and educational
status and found that after controlling for education and CHS, having a SIPAT score =21 did
not differ between White, Black, and Latinx patients, but patients identifying as Asian and
“other” were less likely to have elevated SIPAT scores. We also observed that patients who
had not attended college were more likely to have a SIPAT score =21, suggesting that SIPAT
scores differ across education (Supporting Table 5, Supporting Figs. 1 and 2). Although

we observed these associations, we included race, education, and CHS as covariates in our
regression models examining listing decisions and post-LT outcomes to account for these
relationships.

The results indicated that a minority of patients who were evaluated (31%) or transplanted
(26%) received a SIPAT score =21 despite a total maximum score of 110. We believe this
may in part be secondary to the transplant evaluation process. Patients who exhibit very
high-risk psychosocial profiles may have not been offered transplant evaluation or may

not have been able to overcome barriers to accessing outpatient transplant evaluation. As
such, the evaluated patient population may be somewhat preselected. Our study does not
have information, however, on patients with severe liver disease who were not evaluated for
transplantation, although this should be a future area of study.

Further analyses demonstrated that among patients who had a SIPAT score >21, factors
associated with transplant waitlisting were sex (with men more likely to be listed than
women), higher MELD-Na scores, and higher educational attainment. This coincides with
prior research showing that the majority of patients transplanted for alcohol-associated
hepatitis have been men,(18) and although rates of alcohol use disorder are higher among
men than women, that gap is closing, and this does not entirely account for the disparities we
have seen in transplantation.(1%) Sex disparities in LT warrants further investigation. Higher
educational attainment may coincide with level of health literacy, and previous research has
shown that lower health literacy is associated with lower likelihood of transplant listing.(1®)
This may reflect difficulty navigating the health care system and the extensive requirements
patients must complete prior to listing.

Our study’s findings on SIPAT and IS nonadherence are consistent with prior studies
showing that low medical literacy,?® mood disorders,(1) lack of social support,?1) and
pretransplant nonadherence(?2) are associated with post-LT medication nonadherence. One
prior study with a smaller sample size demonstrated a relationship between total SIPAT
score and IS nonadherence as measured by the tacrolimus CoV, but did not examine specific
SIPAT domain scores.(") Our results did not show that the SIPAT social support domain
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was significantly associated with medication nonadherence, which may reflect differences in
social support measures because no other studies have studied SIPAT domains specifically.

SIPAT and posttransplant outcomes have been examined in other studies, but because

of sample size have included a composite positive versus negative outcome (which have
included treatment nonadherence and allograft rejection, but also other negative outcomes
such as substance relapse and graft failure)(2:6) and included all solid-organ transplants.(:6)
Of note, a recently published article demonstrated an association between elevated SIPAT
scores and posttransplant alcohol relapse and included an overlap of 63 patients in the
current study who had ALD.()) The observed relationship between the SIPAT readiness
domain score and posttransplant allograft rejection in our study is a novel finding and
suggests the potential impact of medical literacy on posttransplant IS adherence.

Our study had several limitations. This was a single-center, observational cohort study with
the potential for unmeasured confounding and limited generalizability to other transplant
programs. Although a small proportion of patients had missing SIPAT assessments, we
compared demographic and clinical characteristics between those with complete and
missing data. Despite this, our study sample was sociodemographically and ethnically
diverse, highlighting key risk factors for not being added to the waiting list and adverse
posttransplant outcomes.

We must also acknowledge that the SIPAT, although standardized, requires some
interpretation by those who administer it and can be subjective and vulnerable to bias. Our
study lacked data on interrater reliability on our study’s SIPAT administrations; however,
previous studies have demonstrated excellent interrater reliability with a Pearson correlation
coefficient of 0.853.(2) Furthermore, transplant social workers who administered SIPATS at
our institution were not assigned to patients with any sort of trend or bias, so different
administration styles should be randomly distributed throughout the sample. Despite these
limitations, we believe our study of the SIPAT was performed under pragmatic clinical
conditions and mirrors clinical practice.

Another potential limitation of this study involves ascertainment bias. Although SIPAT
scores are discussed and known at time of transplant listing, the study’s institution does not
include specific SIPAT cutoff scores in transplant evaluation, and each patient is evaluated
individually by a multidisciplinary committee. Furthermore, SIPAT scores are not routinely
incorporated into posttransplant care and do not trigger specific postmonitoring protocols.
Every post-LT patient is monitored in a careful, standardized manner, which would
hopefully capture as many negative outcomes as possible and thus minimize ascertainment
bias.

Our study could be further improved on by including more detailed psychosocial and
clinical data. For instance, our study lacked data on toxicology reports and more detailed
psychiatric history and outcomes such as hospitalizations, prior substance use disorder
treatment, or psychiatric medications, which would have added more depth to SIPAT
analyses. Our data also lacked information on mixed etiologies of liver disease, as only
primary etiology of liver disease was available in the institution’s UNOS database. We
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acknowledge this information could have offered a more accurate understanding of SIPAT
score distributions across liver disease. Finally, the study interval follow-up was relatively
short because of the relatively recent adoption of the SIPAT in 2014 and may not capture
enough later complications such as graft failure or patient death. Future studies should
examine these relationships prospectively in multicenter and diverse transplant populations.

The significant clinical ramifications of listing decisions highlight the importance of
comprehensive transplant evaluation. Although our article demonstrates several important
relationships between SIPAT score and listing decisions and outcomes, it should not replace
thoughtful multidisciplinary evaluations. For instance, of the patients with a SIPAT score
<21 who were not listed for transplanted, 3.3% were not listed secondary to psychosocial
contraindications. As such, psychosocial contraindications to transplant may not be entirely
captured by the SIPAT. Furthermore, scoring tools need to be understood across diverse
populations and centers to ensure they are appropriate and do not introduce bias that may
negatively impact certain patient populations.

FUTURE DIRECTIONS

We believe the results of this study will help clinicians better assess psychosocial risk early
in transplant-related care and provide avenues for targeted intervention to improve outcomes
before and after transplant. Although pretransplant interventions to improve medical literacy
and psychosocial risk factors in the LT population have not been extensively studied,(X%) we
can examine research done in other solid-organ transplants and chronic diseases to explore
potential avenues to improve psychosocial risk in patients undergoing LT evaluation.

In the kidney transplant population, an intervention using a mobile web-based decision
tool demonstrated effectiveness in improving pretransplant health literacy and knowledge.
(23) In another study among heart transplant candidates, patients underwent psychosocial
evaluation including the SIPAT, and then if deemed at risk, received an intervention

called the “Psychosocial Treadmill,” which included a set of collaborative interventions to
improve psychosocial risk, including mandated substance use treatment, random substance
screening (urine and blood), rigorous monitoring of appointment attendance, referrals for
neurocognitive and psychological evaluation, financial and disability counseling, support
groups, family meetings, and regular social work meetings.(24

Other studies have shown effective interventions to improve health literacy in patients

with hypertension through targeted and interactive clinic-based teaching,(?® family medical
literacy/social support in patients with heart failure through a family-based intervention(26)
and psychopathology/mental health with a stress-relief physical activity and nutrition-based
intervention among cancer survivors.(27) These areas are vastly understudied in LT.

LT recipients with elevated pretransplant SIPAT scores, particularly in the readiness domain,
may be at higher risk for nonadherence and posttransplant rejection and should receive
enhanced resources and interventions to improve medication adherence after LT. Prior
effective interventions to improve adherence have included regular appointments with a
dedicated pharmacist,(28:29) increased and systematic monitoring after transplant(30:31) and
enhanced educational efforts.(32) The concept of a patient-centered medical home has gained

Liver Transpl. Author manuscript; available in PMC 2022 October 04.
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increased attention in the end-stage renal disease and renal transplant populations and may
be applicable to the pre-LT and post-LT population(33.34)

As such, we propose that the SIPAT be incorporated as a tool to improve patient outcomes
in the pretransplant, peritransplant, and posttransplant time periods. Patients undergoing
LT evaluation with a SIPAT score =21 should be targeted for enhanced psychosocial
resources that could improve their psychosocial candidacy for transplant and enhance the
likelihood of waitlisting. Previously, we discussed interventions including a web-based tool
to improve pretransplant medical literacy(?3 and the “Psychosocial Treadmill” to improve
multiple psychosocial factors pretransplant,(24) the latter of which involves comprehensive
multidisciplinary care. These interventions could be expanded on and tailored to the

LT population. We also believe there could be a role for SIPAT reassessment after an
intervention to see if this could be a valid standardized tool to evaluate the effectiveness of
these interventions in individual patients.

After LT, patients with a SIPAT score =21 should also be targeted for enhanced resources
and support. Perhaps a “high-risk” clinic/or clinic day could be coordinated in a post-
LT clinic in which multiple resources (medical, social work, case management, mental
health, nutrition, pharmacy) are colocated in a post-LT clinic simultaneously, further
reducing barriers to accessing these valuable resources. This model has been effective

in patients with substance use disorders, including pregnant women(3®) and patients with
human immunodeficiency virus/acquired immune deficiency syndrome or tuberculosis
and substance use disorders.(36) These models highlight the paramount importance of
multidisciplinary care. Ultimately, we hope the study’s findings provide an impetus for
targeted interventions to improve pre-LT and post-LT outcomes and give rise to further
research on the role of SIPAT in facilitating such improvements.
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HBV hepatitis B virus
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PBC primary biliary cholangitis
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FIG. 2.
Adjusted impact of SIPAT total score and SIPAT domain scores on patients not being

Lifestyle/Substance
Abuse
<12 Versus =12

added to the waiting list for transplant. Higher scores indicate higher psychosocial risk. See
Supporting Table 1 for individual items in each domain. Models adjusted for age, sex, race,
MELD-Na at evaluation, liver disease diagnosis, education, and CHS. Pvalues are derived

from individual logistic regressions.
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domain questions. Higher scores indicate higher psychosocial risk. See Supporting Table

1 for individual items in each domain. Models adjusted for age, sex, race, transplant MELD-
Na, liver disease diagnosis, education, and CHS. Pvalues are derived from individual

logistic regressions.
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FIG. 4.
Adjusted impact of SIPAT readiness domain score =5 on time to allograft rejection.

Higher scores indicate higher psychosocial risk. Readiness score encompasses patient’s
understanding of medical illness and the process of transplantation, willingness/desire for
treatment, treatment adherence/compliance, and lifestyle habits. Model adjusted for age, sex,
race, liver disease diagnosis, education, and CHS.
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Summary of significant relationships: (A) not being added to the waiting list for transplant,

(B) tacrolimus CoV =0.45, (C) posttransplant biopsy-proven allograft rejection.
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