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Abstract

Early hospital readmission is associated with increased morbidity, mortality, and cost. Following
simultaneous pancreas-kidney transplantation, rates of readmission and risk factors for
readmission are unknown. We used United States Renal Data System and Scientific Registry of
Transplant Recipients data to study 3,643 adult Medicare primary first-time simultaneous
pancreas-kidney recipients from December 1, 1999 — October 31, 2011. Early hospital
readmission was any hospitalization within 30 days of discharge. Modified Poisson regression was
used to determine the association between readmission and patient-level factors. Empirical Bayes
statistics were used to determine the variation attributable to center-level factors. The incidence of
readmission was 55.5%. Each decade increase in age was associated with an 11% lower risk of
readmission to age 40, beyond which there was no association. Donor African-American race was
associated with a 13% higher risk of readmission. Each day increase in length of stay was
associated with a 2% higher risk of readmission until 14 days, beyond which each day increase
was associated with a 1% reduction in the risk of readmission. Center-level factors were not
associated with readmission. The high incidence of early hospital readmission following
simultaneous pancreas-kidney transplant may reflect clinical complexity rather than poor quality
of care.

INTRODUCTION

Hospital readmission is associated with increased morbidity, mortality and cost among
patients in the United States. Approximately 20% of all Medicare patients are readmitted to
the hospital within 30 days of hospital discharge. Readmission results in potentially
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avoidable costs as high as $12 billion annually (1). Since passage of the Affordable Care
Act, rates of readmission are increasingly used as a measure of hospital quality (2). In 2009
the Centers for Medicare and Medicaid (CMS) began publicly reporting hospital
readmission rates for pneumonia, heart attack, and heart failure, and in fiscal year 2013 they
began the Hospital Readmission Reduction Program (HRPR), which financially penalizes
hospitals with excess Medicare readmissions. In the first year alone, the HRPR resulted in
penalties totaling $280 million. The clinical and financial impact has led to significant effort
toward preventing early hospital readmissions (EHR) (3).

General surgical readmissions have been well characterized. EHR in surgical patients has
been associated with length of stay, comorbidities, and surgical complications. Rates of EHR
following general surgery are as high as 22%, varying by center and procedure (4-12).
However, the frequency and patterns of readmission among transplant patients might differ
greatly from those of general surgical patients because of the increased complexity of
immunosuppression regimens, rejection, infection, and other transplant-specific
complications. Based on national data, we recently demonstrated that 31% of kidney
transplant recipients are readmitted within 30 days of discharge. We also identified a number
of factors associated with EHR after kidney transplantation, including older age, African
American race, various comorbidities (obesity, hypertension, diabetes, heart disease, chronic
obstructive pulmonary disease, hepatitis C positive, and time on dialysis), expanded criteria
donor, length of stay, lack of induction therapy, and frailty, a novel measure of physiologic
reserve (13, 14).

Unlike our understanding of EHR among patients following kidney transplantation, little is
known about EHR following simultaneous pancreas-kidney transplantation (SPK). SPK is
an important treatment option for patients with diabetes and end stage renal disease,
however it is substantially more complex than kidney transplantation alone (KTA). Technical
failure rates following pancreas transplant are as high as 8%. Reasons for failure include
graft thrombosis, graft pancreatitis, anastomotic leak, and infection (15-16). SPK recipients
require increased immunosuppression and are at risk for developing metabolic derangement
and hyperglycemia as their pancreas allograft begins to function (17-22). Existing long-term
sequelae of diabetes, like gastroparesis, neurogenic bladder, and autonomic neuropathy, can
compound complications post-transplant (23-25). Given the high risk of perioperative
complications, SPK recipients, on average, remain in the hospital longer than their KTA
counterparts and have a higher risk of perioperative mortality (16, 17, 24-26). We
hypothesize that the high-risk perioperative period following SPK is associated with
increased EHR. However, the national landscape of EHR following SPK has not been
described and risk factors for EHR are largely unknown. Two single center studies, of 98
and 93 SPK recipients, both demonstrate a readmission rate of approximately 74% within
the first three months after transplant (26, 28). Although, these studies begin to quantify the
burden of EHR following SPK they do not identify which patients are at risk for EHR. In
addition, these studies are limited by a small sample size and poor generalizability of single
center data. To better understand EHR in SPK, we used United States Renal Data System
(USRDS) and Scientific Registry of Transplant Recipients (SRTR) data to capture
readmissions among Medicare beneficiaries undergoing SPK. The objectives of this study
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were to identify factors associated with EHR after SPK and to explore center-level
heterogeneity in EHR across the United States.

MATERIALS AND METHODS

Study Population and EHR Ascertainment

The study population included 3,643 adult first-time SPK recipients from December 1, 1999
through October 31, 2011 who had Medicare Part A and B as their primary insurance for at
least 60 days before and 60 days following the date of transplant. As specified in our
previously published model of EHR following KTA, EHR was defined as at least one
hospital readmission to any acute care hospital within 30 days of discharge after initial SPK
hospitalization (13). Time to readmission is defined as the number of days from the date of
SPK hospitalization discharge to the date of admission for the readmission hospitalization.
SPK recipients that died prior to discharge were excluded (n=101). SPK recipients that died
within the first 30 days after SPK were excluded (n=72), unless EHR occurred prior to death
(n=14). Donor, recipient, and transplant factors were obtained from the Scientific Registry of
Transplant Recipients (SRTR). The reason for EHR was ascertained by diagnosis related
group (DRG) code from USRDS claims data. Mortality information was augmented by
linkage to the Social Security Death Master File and to CMS data. This study was reviewed
by the institutional review board at Johns Hopkins School of Medicine and determined to
qualify for an exemption under 45 CFR 46.101(b) as study participants cannot be identified
directly or through linked identifiers.

Potential Factors Associated with EHR

The following recipient, donor, and transplant factors were explored for potential association
with EHR: age, sex, race, BMI, history of comorbidity (hypertension, cancer, hepatitis C
positive, chronic obstructive pulmonary disease, type 1 diabetes, current smoker, congestive
heart failure, peripheral vascular disease, cerebrovascular disease, and dialysis vintage),
donor age, donor gender, donor race, donor height, donor BMI, donor type (standard criteria,
extended criteria, donor after cardiac death), donor cause of death, cold ischemia time,
terminal creatinine, human leukocyte antigen (HLA) mismatch, use of induction therapy,
delayed graft function, method of exocrine drainage, length of stay for SPK admission, and
year of transplant. These factors were chosen based on our previously published model of
EHR following KTA, the SRTR risk models for SPK, and empirical exploration (13, 29).

Center-level Factors Associated with EHR

The following center-level factors were explored for potential association with EHR: total
SPK volume, average length of stay, percent of SPK recipients who were African American,
median time to transplant, and percent preemptive transplants. Each center-level factor was
calculated from SRTR data. We also explored the association between readmission
following SPK and readmission following KTA by determining the observed to expected
readmission ratio using empirical Bayes estimation and correlating at the center-level.
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Statistical Analysis

RESULTS

We estimated the relative risk of EHR by patient-level factors using modified Poisson
regression (30). The functional form for each continuous variable was informed by previous
studies and ultimately determined empirically. The final multivariate model was selected for
parsimony by minimizing the Akaike Information Criteria (AIC). Center-level heterogeneity
and associated factors were explored using a random intercept, hierarchical (multilevel)
model adjusted for important patient-level factors as determined above. All analyses were
performed using STATA 13.0/MP for Linux (College Station, TX, USA).

EHR Incidence

Of the 3,643 SPK recipients studied, 2,021 (55.5%) experienced at least one readmission
within 30 days of discharge after initial SPK hospitalization (Table 1). Mean and median
time to EHR was 8.8 (SD 7.4) and 7 (IQR 3-13) days (Figure 1). Mean and median length
of stay for the EHR hospitalization was 7.3 (SD 9.7) and 4 (IQR 2-9) days.

Reason for EHR

Overall, the five most frequent primary reasons for EHR were infection (23.1%), kidney/
urinary tract disorders (16.2%), alimentary tract disorders (15.6%), pancreatic/ hepatobiliary
disorders (11.1), and electrolyte/ nutritional disorders (10.3) (Table 2). Of all readmissions,
82.6% required medical management, 16.4% required surgical or procedural management,
and management was unknown for 1%. The median length of the readmission varied by
management type. The median length of stay was longer for readmissions requiring surgical
or procedural management (11 days, IQR 6-18) compared to medical management (4 days,
IQR 2-7).

Among patients with a readmission length of stay of 48 hours or less, or a short-stay
readmission, the top five most frequent reasons for EHR were alimentary tract disorders
(19.4%), electrolyte/ nutritional disorders (19.4%), infection (16.4%), kidney/ urinary tract
disorders (15.8%), and pancreatic/ hepatobiliary disorders (6.5%). Among short-stay
readmissions, 96.9% required medical management, 2.1% required surgical or procedural
management, and management was unknown for 1%.

Recipient Factors Associated with EHR

Recipient age was associated with EHR (Table 3). For every decade increase in age there
was a 11% lower risk of EHR for recipients up to age 40 (aRR 0.89 per decade, 95% CI:
0.82-0.97, p=0.005). For example, a 40-year-old recipient would have a 21% lower risk of
EHR than an 18-year-old recipient (aRR 0.77, 95% CI: 0.64-0.92, p=0.005). For recipients
over age 40 there was no association between age and EHR (aRR 1.05 per decade, 95% CI:
0.97-1.15, p=0.2). There was no evidence of a statistically significant association between
EHR and African American recipient race, BMI, or history of peripheral vascular disease
(Table 3). In preliminary models, there was no evidence of a statically significant association
between EHR and recipient history of hypertension, cancer, hepatitis C, chronic obstructive
pulmonary disease, type 1 diabetes, current smoker, congestive heart failure, cerebrovascular

Am J Transplant. Author manuscript; available in PMC 2018 August 30.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

King et al. Page 5

disease, dialysis vintage, or delayed graft function. These factors were excluded from the
final model.

Donor Factors Associated with EHR

African American donor race and donor BMI were associated with EHR (Table 3). African
American donor race was associated with a 13% higher risk of EHR (aRR 1.13, 95% ClI:
1.04-1.23, p=0.005). Overweight SPK recipients had a 12% higher risk of EHR compared to
normal weight SPK recipients (aRR 1.12, 95% CI: 1.04-1.22, p=0.004). There was no
evidence of a statistically significant association between EHR and an underweight BMI or
obesity (Table 3). In preliminary models, there was no evidence of a statistically significant
association between EHR and donor age, donor gender, donor height, donor cause of death,
extended criteria donor, donation after cardiac death, or terminal creatinine >2.5mg/dL.
These factors were excluded from the final model.

Transplant Factors Associated with EHR

The only transplant factor associated with EHR was length of stay for the initial SPK
hospitalization (Table 3). Across the study population, length of stay ranged from 2 to 435
days; however, 93% of recipients had a length of stay between 5 and 30 days. Each
increasing day of hospitalization was associated with a 2% increase risk of EHR up until 14
days (aRR 1.02 per day, 95% CI: 1.01-1.04, p<0.001), such that a length of stay of 14 days
was associated with a 24% higher risk of EHR compared to a length of stay of 5 days (aRR
1.24,95% CI: 1.13-1.37, p<0.001). After 14 days, each increasing day of hospitalization
was associated with a 1% decreased'risk of EHR (aRR 0.99 per day, 95% CI: 0.98-0.99,
p<0.001), such that a length of stay of 30 days was associated with a 14% Jowerrisk of EHR
compared to a length of stay of 14 days (aRR 0.86, 95%ClI: 0.80-0.92, p<0.001), and no
difference in risk of EHR compared to a length of stay of 5 days (aRR 1.07, 95% CI: 0.98-
1.17, p=0.2). There was no evidence of a statically significant association between EHR and
use of induction therapy (Table 3). In preliminary models, there was no evidence of a
statistically significant association between EHR and cold ischemia time, HLA mismatch,
method of exocrine drainage, or year of transplant. These factors were excluded from the
final model.

Center-level Heterogeneity

The unadjusted rate of EHR by center ranged from 0% to 100%. After adjusting for patient-
level factors (as delineated above), the ratio of observed to expected EHR varied by center
from 0 to 1.88 (mean 1.00, SD 0.26, median 1.00, IQR 0.87-1.13) (Figure 1). No center-
level factors (total SPK volume, average length of stay, percent of African American SPK
recipients, median time to transplant, or percent preemptive transplants) were associated
with EHR after adjustment for patient-level factors (Table 4). Including transplant center in a
multilevel model improved the fit and a likelihood ratio test yielded a p-value < 0.001.
However, the interclass correlation coefficient was 0.014 (SD 0.006), meaning only 1.4% of
the variation was at the center-level. After adjustment for patient-level risk factors, only one
center had a statistically significantly different incidence of EHR than the national average
(Figure 2). Almost no correlation was found between the observed to expected ratio of
readmission for SPK and KTA within transplant centers (correlation coefficient 0.1).
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DISCUSSION

In this national database study of readmission after SPK, 55.5% of first-time Medicare-
primary adult SPK recipients were readmitted within 30 days of discharge following
transplantation. The most common reason for readmission was infection. Only 16.4% of
EHR was managed by surgical or procedural interventions. We identified several patient-
level risk factors associated with EHR. Readmission was more likely to occur if recipients
were younger, donor race was African American, or the donor was overweight. Length of
stay following transplantation was associated with an increased risk of readmission to a
threshold of 14 days, after which point the increased length of stay was protective against
EHR. Center-level factors were not associated with EHR. In fact, center-level characteristics
had almost no effect on the variation in EHR and the incidence of EHR was nearly constant
across transplant centers.

Our findings provide a point of comparison between post-SPK and post-KTA readmissions.
Overall, readmission is more prevalent following SPK (single center studies). In our
previous study of 32,961 Medicare primary adult first-time KTA recipients, the incidence of
EHR was 31% (13). The higher incidence of EHR following SPK is likely given that SPK is
a longer, more technically challenging operation than KTA. In addition, SPK recipients are
at high risk for rejection, infection, dehydration, and metabolic derangements (15-16, 18—
19, 24, 26-28). Perioperative complications following SPK may necessitate readmission.

In our study, the most common reason for EHR was infection, accounting for 23.1% of
readmissions. In our previous study of KTA, the most common reason for EHR was kidney/
urinary tract disorders, accounting for 36% of readmissions, while infection only accounted
for 12% of all post-KTA readmissions (13). It is not surprising that a higher proportion of
readmissions following SPK are due to infection. Diabetic patients are at a higher risk for
serious post-operative infections, regardless of the operation. For immunosuppressed,
diabetic patients, it may be safer and ultimately beneficial to treat infections in the hospital,
under direct monitoring. Collectively, kidney/ urinary tract disorders and pancreatic/
hepatobiliary disorders accounted for an additional 27.3% of post-SPK EHR. These
readmissions are assumed to be secondary to complications with the respective allograft.
Readmission in this setting may mitigate the development of more serious and costly
complications later in the post-transplant course. In our study, 16.4% of all readmissions
were managed by surgical or procedural interventions. Although this is a relatively small
proportion of total EHR, these readmissions may represent further examples of necessary
and beneficial hospitalizations.

Among all readmissions, 26% were short-stays, meaning the readmission hospitalization
lasted 48 hours or less. For short-stay readmissions, there is no point of comparison in the
KTA literature. We would expect that short-stay readmissions be of lower acuity than
prolonged readmissions. In our study, the most common reason for short-stay EHR was
alimentary tract disorder or electrolyte/ nutritional disorder, each accounting for 19.6% of
readmissions. As classified by DRG code, alimentary tract disorder may mean a trivial
condition such as nausea or a more serious complication like gastrointestinal bleeding.
Likewise, electrolyte disorder can range from minor hyperkalemia requiring intravenous
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hydration to diabetic ketoacidosis causing coma. The severity of illness may not be evident
at the time of initial evaluation. In clinical practice, recipients presenting with these
symptoms may benefit from an intermediate level of observation before the decision is made
to readmit. Intermediate monitoring may help tease out which recipients will improve with
minimal intervention and which require further hospitalization.

Following SPK, each decade increase in recipient age, to a threshold of 40 years, was
associated with an 11% lower risk of readmission. This is in contrast to our published
findings in KTA. Following KTA, for recipients under age 40, each decade increase in age
was associated with a 6% higher risk of readmission. One potential explanation for this
discrepancy is that young diabetic patients may be less compliant with post-transplant care,
as well as general management of their diabetes. Adherence to medication regimens and
maintenance of glycemic control is particularly poor among adolescents and young adults
with type 1 diabetes (31-36). Poor post-transplant compliance among young SPK recipients
could contribute to a higher need for readmission.

Our study demonstrates that African American donor race is associated with an increased
risk of readmission. This finding is consistent with inclusion of African American donor
race in the pancreas donor risk index (PDRI). In creation of the PDRI, Axelrod et al.
demonstrated that African American donor race is associated with a 27% increased risk of
graft failure (37). Our study also demonstrates that recipient race is not associated with
readmission. This finding is in contrast to the association between African American
recipient race and inferior graft survival (38, 39).

Each day increase in length of stay was associated with a 2% higher risk of readmission
until 14 days, beyond which each day increase was associated with a 1% reduction in the
risk of readmission. The mechanism of this association is difficult to ascertain and likely
complex. Prolonged length of stay can be due to medical complications, for example,
delayed graft function, surgical site infection, or graft pancreatitis. Prolonged length of stay
can also be secondary to non-medical factors, for example, poor understanding of new
medication regimens, increased distance from the hospital, lack of family support at home,
or even day of the week. In our study, a short length of stay was likely associated with a low
risk of readmission because recipients discharged early tend to be low-risk themselves.
These recipients are less likely to require readmission. On the other end of the spectrum,
recipients with extremely prolonged hospitalization may not require readmission because
their care has been optimized prior to discharge.

Certain factors associated with post-KTA EHR were not associated with post-SPK EHR.
Donor type (deceased, living, ECD, DCD) is associated with EHR following KTA. All SPK
transplants are performed using deceased donor organs and only a very small percentage of
donors are classified as ECD or DCD (0.3% and 2.3%, respectively), making this factor less
likely to contribute to organ quality and subsequent readmission. At the center-level, there
was no correlation between readmission for SPK and readmission for KTA, suggesting that
mechanistically these two types of readmissions are unique and independent of center-level
practices.
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Our study has several notable limitations. To ascertain EHR we had to limit our study
population to SPK recipients with Medicare as their primary insurance. Inclusion of only
Medicare primary patients could differentially affect younger and older recipients and limit
generalizability. However, since all individuals with end stage renal disease requiring
dialysis are eligible for Medicare, we believe this will minimally affect our results. In fact,
the median and interquartile range for age of SPK recipients in our study and among all SPK
recipients captured by SRTR was identical (median 40, IQR 34-46). Factors explored in our
analysis were limited to those currently collected through the Scientific Registry of
Transplant Recipients. As such, we were unable to ascertain certain factors that may be
important to post SPK outcomes, for example mode of dialysis, blood transfusions, and post
surgical complications. Furthermore, in using national registry data we are unable to
ascertain more granular factors, like socioeconomic status, which may confound some of our
findings. Due to the relatively low national volume of SPK compared to KTA, we may be
underpowered to detect an association between center-level factors and EHR.

In conclusion, readmission of SPK recipients occurs with high frequency and though there is
variation in the rate of EHR by transplant center, almost all of that variation is explained by
differences in patient characteristics rather than differences in center-level practice. Younger
SPK recipients are at higher risk for readmission and may benefit from better transitions of
care and more frequent outpatient monitoring. The most common reasons for readmission
were infection, kidney/ urinary tract disorder, and pancreatic/ hepatobiliary disorder.
Readmission to treat infection or allograft complications may ultimately prevent the
development of more serious post-transplant complications. Given the technical complexity
of SPK and the high risk of diabetic complications among recipients, readmission may
reflect clinical necessity rather than poor quality of care.
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Figure 1. Ratio of observed to expected probability of early hospital readmission after
simultaneous pancreas-kidney transplantation for each transplant center

The observed probability of EHR was calculated for each center. Based on each center’s
case mix an expected probability of EHR was derived from the final model. Each dot
represents the ratio of observed to expected probability of EHR for a given transplant center.
A center that readmits exactly as many patients as expected falls on the reference line. Those
that admit less than expected fall below the reference line and those that admit more than
expected fall above the reference line.
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Figure 2. Relativerisk of early hospital readmission after ssmultaneous pancreas-kidney
transplantation by transplant center compared to national average

Each dot represents the relative risk of EHR for each transplant center in the United States,
with 95% confidence interval. The confidence interval for all but one of the transplant
centers overlaps the reference line, which represents the national average for EHR following
SPK.

Am J Transplant. Author manuscript; available in PMC 2018 August 30.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

King et al.

Table 1

Study population characteristics, by early hospital readmission.

Am J Transplant. Author manuscript; available in PMC 2018 August 30.

Factors No Early Hospital | Early Hospital | p-value
Readmissions Readmissions
n=1,622 n=2,021

Mean Age, SD (years) | 40.4,8.0 | 39.9,84 | 0.03
Female, % | 34.7 | 36.6 | 0.2
African American race, % | 18.4 | 22.4 | 0.004
Recipient BMI (kg/m,), % 0.5

Underweight (<18.5) 25 3.1

Normal (18.5-25) 54.3 55.5

Overweight (25-30) 31.8 30.1

Obese (>30) 11.3 11.3
Hypertension, % | 80.5 | 79.7 | 0.5
Cancer, % | 0.3 | 0.4 | 0.7
Hepatitis C Positive, % | 3.9 | 36 | 06
Chronic Obstructive Pulmonary Disease, % | 0.9 | 1.2 | 0.3
Type 1 Diabetes, % | 49.7 | 48.7 | 0.5
Current Smoker, % | 5.9 | 6.6 | 0.4
Congestive Heart Failure | 12.4 | 125 | 0.8
Cerebrovascular Disease | 2.7 | 3.6 | 0.1
Peripheral Vascular Disease | 9.5 | 10.7 | 0.2
Mean Dialysis Vintage, SD (years) | 26,19 | 2.6,2.0 | 0.9
Mean Donor Age, SD (years) | 25.7,9.9 | 26.0,10.1 | 0.5
Female Donor, % | 31.3 | 30.8 | 0.7
Donor Race, % 0.001

Caucasian 67.6 64.0

African American 13.6 18.1

Other 18.7 17.9
Donor BMI (kg/my), % 0.003

Underweight (<18.5) 9.9 7.3

Normal (18.5-25) 48.0 45.0

Overweight (25-30) 31.8 38.0

Obese (>30) 10.2 9.6
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Factors No Early Hospital | Early Hospital | p-value
Readmissions Readmissions
n= 1,622 n=2,021
Donor Type, % 0.8
Standard Criteria 97.4 97.4
Extended Criteria 0.3 0.4
Donation after cardiac death 2.4 2.2
Donor Cause of Death, % 0.4
Anoxia 12.2 10.6
Cerebrovascular Accident 17.8 19.0
Head Trauma 67.1 67.7
Other 2.9 2.7
Terminal creatinine >2.5 mg/dL, % | 0.56 | 1.24 | 0.03
Mean Length of Stay, SD (days) | 14.1,18.2 | 12.8,9.9 | 0.02
Zero HLA Mismatch | 2.3 | 1.8 | 0.3
Mean Cold Ischemia Time, SD (hours) | 12.3,6.2 | 12.2,5.8 | 0.9
Received Induction Therapy, % | 78.8 | 80.6 | 0.2
Delayed Graft Function, % | 10.3 | 117 | 0.2
Exocrine Drainage 0.06
Enteric 87.2 84.7
Bladder 9.1 115
Unknown 3.7 3.8
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Reason for early hospital readmission after simultaneous pancreas kidney transplantation, n=2,021.

Table 2

Reason SPK Recipients Required Required
Experiencing Medical Surgical/
EHR, n (%) Management, n Procedural
(%) Management, n
(%)
Infection | 466 (23.1) | 389 (83.5) | 77 (16.5)
Kidney/Urinary Tract Disorder | ssas2 | 20407y | 3004
Alimentary Tract Disorder | 316 (15.6) | 289 (91.5) | 27 (8.5)
Pancreatic/Hepatobiliary Disorder | 226(11.1) | 150 (66.4) | 76 (33.6)
Electrolyte/Nutritional Disor der | 209 (10.3) | 209 (100) | 0(0)
Hematologic/lmmunologic Disor der | 91(4.5) | 89 (97.8) | 2(2.2)
Neurologic Disorder | 86 (4.3) | 86 (100) | 0(0)
Unspecified Oper ative Procedure | seo | oo | 5900
Rehabilitation | 47 (2.3) | 47 (100) | 0(0)
Unknown Diagnosis | 47 (2.3) | - | -
Cardiac | 41 (2.0) | 37(90.2) | 4(93)
Other
Diagnosis unrelated to SPK 34 (1.7) 12 (35.3) 22 (64.7)
Vascular Disorder 24 (1.2) 13 (54.2) 11 (45.8)
Respiratory Disorder 14 (0.7) 8(57.1) 6 (42.9)
Wound/Skin Breakdown 12 (0.7) 5(41.7) 10 (83.3)
Diabetes/Endocrine Disorder 8(0.4) 7 (87.5) 1(12.5)
Scheduled Follow-up 5(0.3) 5 (100) 0(0)
Musculoskeletal/Connective Tissue Disorder 4(0.2) 4 (100) 0 (0)
Drug Complications 3(0.2) 3 (100) 0 (0)
Psychiatric Disorder 1(0.1) 1(100) 0 (0)
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Table 3

Relative risk of early hospital readmission after simultaneous pancreas-kidney transplantation, n=3,643.

Factors Adjusted Relative | p-value
Risk (95% ClI)
Age (per decade)
18 to 40 years 0.88 (0.82, 0.97) 0.005
Greater than 40 years 1.05 (0.97, 1.15) 0.2
Recipient African American Race 1.07 (0.98, 1.16) 0.1
Recipient BMI (kg/m,)
Underweight (<18.5) 1.09 (0.94, 1,28) 0.3
Normal (18.5-25) REF -
Overweight (25-30) 0.96 (0.87, 1.06) 0.4
Obese (>30) 0.90 (0.68, 1.19) 0.5
Peripheral Vascular Disease | 1.10(0.99, 1.23) | 0.07
Donor African American Race | 1.13(1.04, 1.23) | 0.005
Donor Asian Race | 1.06 (0.97, 1.16) | 0.2
Donor BMI (kg/my), %
Underweight (<18.5) 0.91 (0.78, 1.06) 0.2
Normal (18.5-25) REF b
Overweight (25-30) 1.12 (1.04,1.22) 0.004
Obese (>30) 1.04 (0.92, 1.19) 0.5
Lack of Induction 1.06 (0.98, 1.16) 0.2
Length of stay (per day)
First 14 days 1.02 (1.01, 1.04) <0.001
Greater than 14 days 0.99 (0.98, 0.99) <0.001
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Table 4

Relative risk of early hospital readmission after simultaneous pancreas-kidney transplantation by center-level
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factors, n=3,643.

Factors Adjusted Relative | p-value
Risk (95% CI)
Total volume
1-11 REF -
12-27 1.18(0.85, 1.63) 0.3
29-122 0.98 (0.73,1.33) 0.7
Average length of stay (days)
48-11.1 REF -
11.1-14.6 0.99 (0.79, 1.23) 0.9
14.7-47.7 1.04 (0.82,1.33) 0.7
Percent African American recipients
0-7.7% REF -
8.1-21.4% 1.06 (0.84,1.34) 0.5
22.2-100% 1.06 (0.82, 1.36) 0.5
Median time to transplant (years)
0.1-0.7 REF -
0.7-1.3 1.21 (0.97, 1.49) 0.09
1.3-3.7 1.11 (0.89, 1.39) 0.3
Percent Preemptive Transplant
0-4.5% REF -
4.6-13.3% 0.94 (0.75, 1.19) 0.6
13.8-66.7% 1.12 (0.88, 1.43) 0.3
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