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Abstract

Background: To analyze postoperative, in-hospital, complication rates in patients
with organ transplantation before radical prostatectomy (RP).

Methods: From National Inpatient Sample (NIS) database (2000-2015) prostate
cancer patients treated with RP were abstracted and stratified according to prior
organ transplant versus nontransplant. Multivariable logistic regression models
predicted in-hospital complications.

Results: Of all eligible 202,419 RP patients, 216 (0.1%) underwent RP after prior
organ transplantation. Transplant RP patients exhibited higher proportions of
Charlson comorbidity index 22 (13.0% vs. 3.0%), obesity (9.3% vs. 5.6%, both
p < 0.05), versus to nontransplant RP. Of transplant RP patients, 96 underwent
kidney (44.4%), 44 heart (20.4%), 40 liver (18.5%), 30 (13.9%) bone marrow, <11
lung (<5%), and <11 pancreatic (<5%) transplantation before RP. Within transplant
RP patients, rates of lymph node dissection ranged from 37.5% (kidney transplant) to
60.0% (bone marrow transplant, p <0.01) versus 51% in nontransplant patients.
Regarding in-hospital complications, transplant patients more frequently exhibited,
diabetic (31.5% vs. 11.6%, p < 0.001), major (7.9% vs. 2.9%) cardiac complications
(3.2% vs. 1.2%, p = 0.01), and acute kidney failure (5.1% vs. 0.9%, p < 0.001), versus
nontransplant RP. In multivariable logistic regression models, transplant RP patients
were at higher risk of acute kidney failure (odds ratio [OR]: 4.83), diabetic (OR: 2.81),
major (OR: 2.39), intraoperative (OR: 2.38), cardiac (OR: 2.16), transfusion (OR: 1.37),
and overall complications (1.36, all p <0.001). No in-hospital mortalities were re-
corded in transplant patients after RP.

Conclusions: Of all transplants before RP, kidney ranks first. RP patients with prior
transplantation have an increased risk of in-hospital complications. The highest risk,

relative to nontransplant RP patients appears to acute kidney failure.
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1 | INTRODUCTION

Prostate cancer (PCa) treatment in patients with immunosuppression
due to prior organ transplantation is challenging. For example, in
kidney transplant PCa patients radiation therapy may irreparably
harm the graft and lead to radiation-induced ureteral stenosis." No
current guidelines recommend optimal treatment of PCa in transplant
recipients. However, several case reports, single institutional studies,
and two reviews investigated the safety and feasibility of radical
prostatectomy (RP) in kidney transplant patients.””” Moreover, a
recent meta-analysis by Hevia et al. combined 41 studies from 1991
to 2018 with PCa treatment after kidney transplantation (n = 319). Of
all, 262 underwent RP and the numbers of patients within included
studies ranged from 1 to 29.%%Y Conversely, very few studies and
case reports focused on RP after other transplantations than kid-
ney.'° ° For example, Beyer et al. reported about five liver and heart
transplant patients treated with RP.*° In consequence, little is known
about complications after RP in transplant PCa patients and data rely
on small institutional series with few observations.

We addressed this void and relied on a contemporary large-scale
epidemiological database, namely the National Inpatient Sample (NIS)
2000-2015. We hypothesized that in-hospital complications in
transplant RP patients are significantly higher than in nontransplant
patients. Moreover, we postulated that the concept of RP in trans-
plant patients has gained importance in recent years.

2 | MATERIAL AND METHODS

2.1 | Data source and study population

We relied on the NIS database (2000-2015) that includes approxi-
mately 20% of US inpatient hospitalizations, with discharge abstracts
from eight million hospital stays. The NIS is a set of longitudinal
hospital inpatient databases included in the Healthcare Cost and
Utilization Project family, created by the Agency for Healthcare Re-
search and Quality through a Federal-state partnership.’® Within the
NIS, we identified all 218 years old patients with a primary diagnosis
PCa international classification of diseases, ninth revision, clinical
Modification (ICD-9-CM code 185.0), and who underwent RP (ICD-
9-CM code 60.4, 60.5, and 60.62). Patients were stratified according
to transplant (ICD-9 code V42.1, V422, V42.7, V42.6, V.42.81,
V42.83) versus no transplant status.

2.2 | Statistical analysis

Descriptive statistics included frequencies and proportions for categorical
variables. Means, medians, and interquartile ranges (IQRs) were reported

for continuously coded variables. The ¥ tested the statistical significance
in proportions' differences. The t test and Kruskal-Wallis test examined
the statistical significance of means' and distributions' differences.

In the first set of analyses, we tabulated results according to
transplant versus no transplant RP patients. Subsequently, we tabu-
lated results according to different kinds of transplantation: heart
versus kidney versus lung versus liver versus bone marrow. Due to
sample size limitations in lung transplant (n=4) and pancreatic
transplant (n = 2) patients, no tabulation could be performed.

In the second set of analyses, we focused on early postoperative
outcomes, namely, in-hospital complications. Complications rates were
defined using secondary ICD-9 diagnostic codes, as previously de-
scribed.!” Postoperative complications consisted of in-hospital death,
parenteral nutrition, vascular, wound, transfusions, infectious, cardiac,
gastrointestinal, pulmonary, diabetic, genitourinary, intraoperative, major,
and overall complications. Moreover, it consisted of acute kidney failure

and miscellaneous medical and surgical.'®

Univariable, as well as multi-
variable logistic regression models tested the effect of prior transplant on
in-hospital complications. Covariates consisted of age at diagnosis,
Charlson comorbidity index (CCl), insurance status, annual hospital
volume (defined as lowest vs. medium vs. highest tertial), hospital bedsize
(small vs. medium vs. large [according to NIS guidelines and depending on
its region]), region of residence, surgical approach (robotic vs. open),
lymph node dissection status. Additionally, adjustment was made for
clustering. Finally, differences in RP rates over time in transplant patients
were estimated with estimated annual percent change (EAPC) that relied
on log-linear methodology, as previously reported.’” 2! All tests were two
sided with a level of significance set at p<0.05 and R software en-
vironment for statistical computing and graphics (version 3.4.3) was used

for all analyses.

3 | RESULTS

3.1 | Descriptive characteristics of the study
population

Of all eligible 202,419 RP patients (2000-2015), 216 (0.1%) under-
went RP after prior organ transplantation, between 2000 and 2015
(Table 1). Median age and length of stay were, respectively, 67 versus
67 years and 2 versus 2 days for transplant versus nontransplant RP
patients (both p =2 0.2). Patients with RP after organ transplantation
exhibited higher proportions of CCl22 (13.0 vs. 3.0, p <0.001),
metabolic syndrome (11.1 vs. 4.1, p < 0.001), obesity (9.3% vs. 5.6%,
p=0.03), relative to nontransplant RP counterparts. Moreover,
transplant RP patients, were more frequently treated in hospitals
with high annual volume (47.2% vs. 33.6%, p <0.001) and large
bedsize (75.9% vs. 68.0%, p=0.04). Additionally, transplant RP
patients were frequently more often nonhome-based discharged
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TABLE 1 Descriptive characteristics of 216 transplant patients who underwent radical prostatectomy versus 202,203 nontransplant radical
prostatectomy patients, diagnosed within the National Inpatient Sample database from 2000 to 2015

Variable

Age at diagnosis, years
Length of stay, days
Hospital costs, $

Transplant type

CCl

Obese

Metabolic syndrome

Smoking

Surgical approach

Lymph node dissection

Hospital annual volume

Disposition

Density

Race/ethnicity

Insurance

Income

Teaching status

Hospital bedsize

Median (IQR)
Median (IQR)
Median (IQR)
Bone marrow
Heart

Kidney

Liver

Lung
Pancreatic

0-1

22

Yes

Yes

Yes

Open

Robotic

Yes

Low

Medium

High
Home-based
Nonhome-based
Unknown

Rural

Urban
Caucasian
African American
Other/unknown
Medicare
Medicaid
Private

Other

First quartile
Second to fourth quartile
Teaching
Nonteaching
Small

Medium

Large

No transplant (n = 202,203) (99.9%)

62 (57-67)
2 (1-3)
25,929 (16,677-39,172)

196,196 (97.0)
6007 (3.0)
11,328 (5.6)
8371 (4.1)
17,193 (8.5)
131,787 (65.2)
54,411 (26.9)
103,186 (51.0)
66,508 (32.9)
67,802 (33.5)
67,893 (33.6)
95,293 (47.1)
5265 (2.6)
101,645 (50.3)
1399 (0.7)
31,627 (15.6)
125,964 (62.3)
19,379 (9.6)
56,860 (28.1)
62,877 (31.1)
3848 (1.9)
126,957 (62.8)
8521 (4.2)
36,222 (17.9)
166,197 (82.1)
126,784 (62.7)
75,419 (37.3)
21,763 (10.8)
42,848 (21.2)
137,592 (68.0)

Transplant (n = 216) (0.1%)
62 (57-66)
2 (1-3)
32,141 (20,773-44,906)
30 (13.9)

44 (20.4)

96 (44.4)

40 (18.5)
<11 (<5.0)
<11 (<5.0)
188 (87.0)
28 (13.0)

20 (9.3)

24 (11.1)
<11 (<5.0)
143 (66.2)
59 (27.3)
108 (50.0)
36 (16.7)

78 (36.1)
102 (47.2)
112 (51.9)
14 (6.5)

90 (41.7)
<11 (<5.0)
30 (13.9)
118 (54.6)
35 (16.2)

63 (29.2)
108 (50.0)
<11 (<5.0)
92 (42.6)
<11 (<5.0)
36183 (17.9)
166020 (82.1)
186 (86.1)
30 (13.9)

19 (8.8)

33 (15.3)
164 (75.9)

p value
0.5
0.2
<0.001

<0.001

0.028
<0.001
0.031

0.8

<0.001

<0.01

0.9

<0.01

<0.001

<0.001

0.043
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TABLE 1 (Continued)

Variable No transplant (n = 202,203) (99.9%) Transplant (n = 216) (0.1%) p value
Region Midwest 49,451 (24.5) 46 (21.3) 0.016
Northeast 38,013 (18.8) 57 (26.4)

South 72,730 (36.0) 64 (29.6)

West 42,009 (20.8) 49 (22.7)

Abbreviations: CCl, Charlson comorbidity index; IQR, interquartile range.

(6.5% vs. 2.6%, p <0.01) and also insurance status significantly dif-
fered, relative to nontransplant RP patients (p <0.001). Median
hospital costs were 32,141 versus 25,929$ for transplant versus
nontransplant RP patients, respectively (p <0.001). Conversely, no
statistically significant or clinically meaningful differences were ob-
served between the surgical approach (robotic: 27.3% vs. 26.9%,
p=1), lymph node dissection status (50.0% vs. 51.0%, p=0.8) or
income.

Of all 216 transplant RP patients, 96 underwent kidney (44.4%), 44
heart (20.4%), 40 liver (18.5%), 30 (13.9%) bone marrow, 4 lung
(1.9%), and 2 pancreatic (0.9%) transplantation before RP. Within trans-
plant RP patients (Table 2), median age at diagnosis ranged from 60
(kidney transplant) to 65 (heart transplant) years (p = 0.02). No differences
were observed between different transplant RP patients according to
surgical approach, length of in-hospital stay, hospital costs, CCl, obesity,
or nonhome-based discharge (all p = 0.1). Conversely, rates of lymph node
dissection ranged from 37.5% (kidney transplant) to 60.0% (bone marrow
transplant, p < 0.01) versus 51.0% for nontransplant patients.

3.2 | In-hospital complications: Transplant versus
nontransplant RP patients

Important differences according to in-hospital complications were
observed between transplant versus nontransplant RP patients
(Table 3). Specifically, transplant patients more frequently exhibited
cardiac (3.2% vs. 1.2%, p=0.01), diabetic (31.5% vs. 11.6%,
p <0.001), and major complications (7.9% vs. 2.9%, p <0.001), re-
lative to nontransplant RP patients. Moreover, transplant patients
more frequently exhibited acute kidney failure (5.1% vs. 0.9%,
p <0.001), compared to their nontransplant RP counterparts. No
differences were observed between transplant versus nontransplant
RP patients according to other types of complications (vascular,
wound, infectious, gastrointestinal, pulmonary, genitourinary, in-
traoperative, all p >0.05), overall complications (14.8% vs. 10.8%,
p =0.069) or in-hospital mortality (0% vs. 0.1%, p = 1).

3.3 | In-hospital complications: Differences in
transplant RP patients

We also made important observations according to in-hospital

complications of RP patients with different transplant types

(Table 4). Specifically, cardiac complications only occurred in kid-
ney transplant RP patients (7.3% vs. 0% vs. 0 vs. 0%, p =0.035),
relative to heart, liver, and bone marrow RP patients. Conversely,
gastrointestinal complications only occurred in liver (7.5%) and
heart (6.8%) transplant RP patients and not in kidney or bone
marrow RP patients (both 0%, p = 0.03). No differences were ob-
served between different transplant RP patients according to
other types of complications (vascular, wound, infectious, pul-
monary, genitourinary, intraoperative, diabetic, acute kidney fail-
ure), as well as according to major and overall complications rates
(all p20.2).

3.4 | Logistic regression models testing in-hospital
complications between transplant versus non-
transplant RP patients

In multivariable logistic regression models adjusted for covariates
and clustering (Table 5), previous transplant represented an in-
dependent predictor of overall complications (odds ratio [OR]:
1.36, confidence interval [ClI]: 1.13-1.63), major complications
(OR: 2.39, Cl: 1.86-3.02), cardiac (OR: 2.16, Cl: 1.49-3.02), dia-
betic (OR: 2.81, Cl: 2.41-3.27), transfusion (OR: 1.37, ClI:
1.11-1.69), intraoperative complications (OR: 2.38, Cl: 1.50-3.57,
all p<0.001), and acute kidney failure (OR: 4.83, Cl: 3.54-6.42,
p < 0.01). Moreover, previous transplant were independently pre-
dicted with nonhome disposition (OR: 1.51, Cl: 1.12-1.99,
p <0.01). In sensitivity analyses that excluded kidney transplant
RP patients (n=120, 55.6%), previous transplant independently
predicted acute kidney failure (OR: 4.30, Cl: 2.75-6.42, p < 0.001),
relative to nontransplant patients.

3.5 | Trends over time in transplant RP patients

Regarding trends over time of transplant RP patients important
observations were made between the study period from the
year 2000 to 2015. Specifically, an EAPC of 4.1% (p = 0.04) was
observed. The lowest number of transplant RP patients was ob-
served in the year 2005 (n < 11) and highest number in the years
2008, 2011, and 2014 (n = 21). A plateau of an average amount of
15 RPs in transplant patients was observed since the year 2006

onward.
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underwent radical prostatectomy diagnosed within the National Inpatient Sample database from 2000 to 2015

Variable

Age at diagnosis,
years

Length of stay, days

Hospital costs, $

CCl
Obese
Metabolic syndrome

Surgical approach

Lymph node
dissection

Hospital annual
volume

Disposition

Density

Race/ethnicity

Insurance

Income

Teaching status

Hospital bedsize

Region

Median (IQR)

Median (IQR)
Median (IQR)

Yes
Open
Robotic

Yes

Low

Medium

High
Home-based
Nonhome-based
Unknown

Rural

Urban
Caucasian

African
American

Other/unknown
Medicare
Medicaid
Private

Other

1st quartile
2nd-4th quartile
Teaching
Nonteaching
Small

Medium

Large

Midwest
Northeast
South

West

Kidney (n = 96)
60 (56-65)

2 (2-3)

31,202
(20,596-44,204)

84 (87.5)
12 (12.5)
12 (12.5)
13 (13.5)
68 (70.8)
26 (27.1)
36 (37.5)

19 (19.8)

30(31.2)
47 (49.0)
47 (49)
<11

43 (44.8)
0 (0)

<11

38 (39.6)
28 (29.2)

30 (31.2)
49 (51)
<11

38 (39.6)
<11

17 (17.7)
79 (82.3)
83 (86.5)
13 (13.5)
<11

19 (19.8)
68 (70.8)
15 (15.6)
24 (25.0)
37 (38.5)
20 (20.8)

Heart (n = 44)

65 (61-67)

2 (2-4)

31,705
(16,892-46,729)

39 (88.6)
<11
<11
<11
27 (61.4)
11 (25.0)
25 (56.8)

<11

21 (47.7)
20 (45.5)
18 (40.9)
<11

22 (50)
0 (0)

<11

25 (56.8)
<11

15 (34.1)
30 (68.2)
<11
11 (25.0)
0 (0)
<11
37 (84.1)
41 (93.2)
<11
<11
<11
37 (84.1)
<11
14 (31.8)
<11
13 (29.5)

Abbreviations: CCl, Charlson comorbidity index; IQR, interquartile range.

Liver (n = 40)

62 (57-67)

2 (1-4)

35,027
(21,843-48,702)

31 (77.5)
<11

<11

<11

28 (70)
<11

27 (67.5)

<11

<11

23 (57.5)
26 (65.0)
<11

12 (30)

11 (27.5)
18 (45.0)
<11

19 (47.5)
<11

<11

30 (75.0)
34 (85)
<11

<11

<11

32 (80.0)
14 (35.0)
<11

11 (27.5)
<11

Bone marrow (n =30)

60 (55-63)

2 (1-2)

30,706
(21,377-39,344)

29 (96.7)
<11
<11
<11
18 (60.0)
11 (36.7)
18 (60.0)

15 (50.0)
<11
15 (50.0)
<11
13 (43.3)

<11

24 (80.0)
0 (0)

<11
<11
<11
21 (70.0)
<11
<11
26 (86.7)
22 (73.3)
<11
<11
<11
23 (76.7)
<11

<11

<11

Descriptive characteristics of 30 bone marrow versus 44 heart versus 96 kidney versus 40 liver transplant patients who

p value

0.02

0.6
0.6

0.12

0.5

0.3

0.5

<0.01

0.07

0.5

<0.01

<0.001

0.017

0.6

0.12

0.3

0.14
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TABLE 3 In-hospital complications of 216 transplant patients
who underwent radical prostatectomy versus 202,203 non-
transplant radical prostatectomy patients, diagnosed within the
National Inpatient Sample database from 2000 to 2015

Variable No transplant Transplant p value
In-hospital death, % 0.1 0 1
Vascular complications, % 04 0 0.6
Parenteral nutrition, % 0.1 0.5 0.6
Wound complications, % 0.3 0.9 0.2
Transfusion complications, % 8.2 10.2 0.3
Infectious complications, % 0.2 0.2 1
Cardiac complications, % 1.2 3.2 0.01
Gastrointestinal 4.3 28 0.4
complications, %
Pulmonary complications, % 1.7 2.3 0.7
Diabetic complications, % 11.6 315 <0.001
Genitourinary 1.0 1.4 0.8
complications, %
Acute kidney failure, % 0.9 5.1 <0.001
Intraoperative 1.0 1.9 0.3
complications, %
Major complications, % 2.9 7.9 <0.001
Overall complications, % 10.8 14.8 0.069
Miscellaneous medical, % 54 7.4 0.2
Miscellaneous surgical, % 2.3 3.7 0.3

4 | DISCUSSION

We hypothesized in-hospital complications in transplant RP patients
are significantly higher than in nontransplant RP patients. Our ana-
lyses resulted in several noteworthy observations.

First, we made important observations regarding transplant RP pa-
tients. Specifically, we found that only 216 patients underwent RP after
prior organ transplantation in an observation period from 2000 to 2015.
Moreover, we observed that RP patients with prior transplantation are
different from nontransplant RP patients. Specifically, RP transplant pa-
tients had higher CCI at PCa diagnosis and were more frequently obese
and had metabolic syndrome. Moreover, RP in transplant patients re-
sulted in significantly higher hospital costs. Our findings are in an
agreement with the previous meta-analysis by Hevia et al., where 41
kidney transplant PCa studies were included (the year 1991-2018)
pooling 262 RP treated patients, where number of included patients
ranged from 1 to 29.° In consequence, RP in transplant patients is a rarely
performed procedure. However, it is not surprising that RP transplant
patients were more obese, frequently displayed the metabolic syndrome,
and were sicker than nontransplant RP patients, since a commonly known
side effect of immunosuppression for transplant patients is metabolic

syndrome and obesity.?? %%

The Prostate_\\/| LEY—‘ﬂ

Second, we also made important observations regarding differ-
ences in baseline characteristics between different transplant types
before RP patients. Specifically, we found that the majority of
transplant RP patients are kidney transplant PCa patients (44%),
followed by heart (20%), liver (19%), and bone marrow (14%) in that
order. Lung (2%) and pancreatic (1%) transplant PCa patients are
exceptions in this population-based study. These proportions differ
from the general distribution of organ transplantation, which are
worldwide 67% kidney, 22% liver, 5.6% heart, 4.0% lung, and 1.8%
pancreas.”> Moreover, transplant RP patients differed according to
age PCa at diagnosis that ranged from 60 (kidney and bone marrow
transplant) to 65 years (heart transplant). Additionally, rates of lymph
node dissection rates were lowest in kidney transplant (37.5%) RP
patients, relative to all other transplant RP patients (at least 257%),
versus 50% in nontransplant patients. Compared to previous studies,
in a European tertiary care center of RP excellence, in an observation
period of 22 years (1992-2013), RPs were performed in 20 kidney,
5 liver, and 5 heart transplant patients. Also here, heart transplant
patients were the oldest in this cohort.’® However, no rates of lymph
node dissection status were reported in this study. In a study by
Kleinclauss et al. that relied on 20 kidney transplant RP patients, only
50% received lymph node dissection and of those had 50% a
unilateral lymph node dissection.® These observations are not sur-
prising since the transplanted kidney is located in the iliac fossa

and, therefore,
6,10,26-29

and prevents safe ipsilateral lymph node
dissection.

Third, we made important observations regarding in-hospital
complications in transplant RP patients relative to nontransplant RP
patients. Specifically, we observed that cardiac (3.2% vs. 1.2%),
diabetic (31.5% vs. 11.6%) and major complications (7.9% vs. 2.9%)
are more frequent in transplant RP, relative to nontransplant RP
patients. Similarly, transplant patients more frequently exhibited
acute kidney failure (5.1% vs. 0.9%). Moreover, in multivariable lo-
gistic regression models, prior transplant was independently asso-
ciated with higher rates of overall and major complications, as well as
cardiac, diabetic, transfusion, and intraoperative complications, as
well as acute kidney failure. Moreover, prior transplant was in-
dependently associated with nonhome disposition. It is particular of
interest that acute kidney failure was the most pronounced in-
hospital complication in transplant RP patients, even when kidney
transplant patients were excluded. To the best of our knowledge, no
previous publication focused on in-hospital complications and their
rates in transplant RP patients, with adjustment for baseline patient
and hospital characteristics. Moreover, important sample size limita-
tions applied to all previous publications focusing on RP after
transplant. In consequence, all previously reported data about in-
hospital complications in RP transplant patients can be descripted as
individual patients' case reports. For example, in the study by Beyer
et al., four and one patients of the 20 included kidney transplant
patients received a blood transfusion (Clavien Dindo Il) or had a
lymphocele (Clavien Dindo llla).*°
Hevia et al., of 262 RP treated kidney transplant patients, 13% had
postoperative compilations of which 1.9% were Clavien Dindo 21112

Moreover, in the meta-analysis of
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Variable Kidney Heart Liver Bone marrow p value TAE LE 4 In-hospital compllcatlons' of
96 kidney versus 44 heart versus 40 liver

Parenteral nutrition, % 1.0 0 0 0 0.8 versus 30 bone marrow transplant

Wound complications, % 0 0 25 3.3 0.2 patients who underwent radical
prostatectomy diagnosed within the

Transfusion complications, % 8.3 13.6 10.0 13.3 0.8 National Inpatient Sample database from

Infectious complications, % 0 0 25 0 0.2 2000 to 2015

Cardiac complications, % 7.3 0 0 0 0.035

Pulmonary complications, % 3.1 2.3 2.5 0 0.8

Diabetic complications, % 30.2 36.4 325 23.3 0.7

Genitourinary complications, % 2.1 2.3 0 0 0.7

Acute kidney failure, % 5.2 4.5 10.5 0 0.3

Gastrointestinal complications, % 0 6.8 7.5 0 0.025

Intraoperative complications, % 3.1 0 2.5 0 0.5

Major complications, % 8.3 6.8 12.5 3.3 0.6

Overall complications, % 16.7 13.6 22.5 3.3 0.16

Miscellaneous medical, % 6.2 9.1 15.0 0 0.11

Miscellaneous surgical, % 4.2 2.3 5.0 3.3 0.9

Univariable Multivariable TAI? LE. E;)I IUnfvt:a'rlabIe an(.:l del

multivariable logistic regression models

No transplant versus transplant  OR (CI) p value  OR (CI) p value variable JOgISHC regression

N predicting in-hospital complications for

RP patients Ref - Ref - .
transplant versus nontransplant radical

Overall complications 1.44 (0.97-2.07) 0.055 1.36 (1.13-1.63) <0.001 prostatectomy patients after adjustment

Major complications 283 (1.66-4.51) <0001  2.39 (1.86-3.02)  <0.001 for age at diagnosis, Charlson comorbidity
index, insurance status, income, annual

Cardiac complications 2.85 (1.21-5.60) <0.01 2.16 (1.49-3.02) <0.001 hospital volume, hospital bedsize, region,

Diabetes complications 350 (261-4.64)  <0.001  2.81(241-327)  <0.001 approach (open vs. robotic), and lymph
node dissection

Pneumological complications 1.35 (0.48-2.95) 0.5 1.47 (0.95-2.15) 0.063

Wound complications 3.69 (0.61-11.54) 0.066 1.68 (0.56-3.76) 0.3

Transfusion complications 1.27 (0.80-1.93) 0.3 1.37 (1.11-1.69) <0.01

Genitourinary complications 1.46 (0.36-3.83) 0.5 1.37 (0.78-2.22) 0.2

Gastrointestinal complications 0.64 (0.25-1.32) 0.3 0.69 (0.46-1.00) 0.059

Intraoperative complications 1.90 (0.59-4.47) 0.2 2.38 (1.50-3.57) <0.001

Acute kidney failure (all 5.85 (3.00-10.24) <0.001 4.83 (3.54-6.42) <0.001

transplant patients)
Acute kidney failure (without 574 (2.24-11.97)  <0.001 4.30 (2.75-6.42)  <0.001
kidney transplant patients)
Disposition (nonhome) 2.26 (1.24-3.81) <0.01 1.51 (1.12-1.99) <0.01

Abbreviations: Cl, confidence interval; OR, odds ratio; RP, radical prostatectomy.

Finally, we also made important observations according to in-
hospital complications in the comparison between different trans-
plant RP patients. Specifically, cardiac complications only occurred in
kidney transplant RP patients and may be related to the higher pre-
valence of metabolic syndrome and may increase the risk of long-

term renal failure in these patients. Conversely, gastrointestinal

complications only occurred in liver and heart transplant RP patients.
No differences were observed between different transplant RP pa-
tients according to other kinds of complications. To the best of our
knowledge, we are the first to report specific in-hospital complication
comparison between different transplant RP patients. Unfortunately,
these observations rely on small sample sizes. In consequence, our
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data cannot be directly compared to previous smaller sample size
publications. However, our data suggest that different organ trans-
plantations before RP result in different risk profiles that have to be
taken into account, when transplant patients are counseled about RP
and eventually undergo RP.

Taken together, our findings demonstrate that transplant RP
patients differ from nontransplant RP patients. Specifically, transplant
RP patients are sicker and more frequently harbor metabolic syn-
drome and obesity. Also, within transplant RP patients, differences
were observed. Specifically, kidney transplant recipients were most
prevalent, followed by heart, liver, and bone marrow transplant pa-
tients. Important differences were observed according to age at initial
PCa diagnosis and lymph node dissection status. According to in-
hospital complications after RP, transplant patients are at higher risk
for in-hospital complications in absolute terms and also after multi-
variable adjustment for patient and baseline characteristics, relative
to nontransplant RP patients. Predominant in-hospital complication is
acute kidney failure. Finally, no deaths were recorded in transplant
patients after RP.

Our work has limitations and should be interpreted in the
context of its retrospective and population-based design. More-
over, complications were limited to in-hospital rates and not
standardized according to a validated classification system (e.g.,
Clavien Dindo). In consequence, delayed complications, as well as
the readmission rates, could not be examined. Moreover, it could
be possible that complication rates reflect additional complications
that originated from other causes than RP. Additionally, lack of
information on tumor characteristics, such as PCa stage and grade,
made it unfortunately impossible to report and account for these
important baseline tumor characteristics. Moreover, no informa-
tion was available on survival outcomes of transplant RP patients
in the NIS. Finally, we relied on an inclusion period until 2015.
Ideally, our findings should be further validated with more recent

databases.

5 | CONCLUSIONS

Of all transplants before RP, kidney ranks first. RP patients with prior
transplantation have an increased risk of in-hospital complications.
The highest risk, relative to nontransplant RP patients appears to
acute kidney failure.
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