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SUMMARY

Simultaneous pancreas-kidney transplantation (SPKT) aimed at increasing
the life expectancy for diabetic patients with end-stage kidney disease
(ESKD). However, the risks of surgery complications and immunosuppres-
sion therapy make it unclear if the SPKT positively impacts patient’s qual-
ity of life (QoL). Using the Kidney Disease Quality of Life—Short-Form
Health Survey (KDQOL-SF36) and Problems Areas in Diabetes (PAID)
measurement tools, we compared the QoL of 57 patients on the pretrans-
plant waiting list with that of 103 patients who had undergone SPKT.
Posttransplantation patients were assessed within different time intervals
(<1, 1–3, and >3 years). Mean KDQOL-SF36 scores were better among
posttransplantation patients in the SF36 and KDQOL domains. It was also
observed patients’ stress reduction in PAID mean score (P = 0.011) after
SPKT. We concluded that patients receiving SPKT had a better perception
of QoL than did patients on the waiting list, and this positive perception
remained almost entirely comparable over the three different intervals of
the posttransplantation time. These positive results showed better out-
comes when excluding patients that lost pancreas graft function. Further
research is needed to compare diabetic patients with kidney transplant
alone using specific measurement tools to evaluate patient’s QoL.
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Introduction

Diabetes mellitus represents a serious public health

problem as a chronic disease and consumes a significant

portion of healthcare resources. This condition has a

negative impact on the health and well-being of the

individual, causing clinical, psychological, and social

harm [1]. Half of all patients with diabetes can develop

specific microvascular complications relating to their

limbs, kidneys, nerves, and eyes. Diabetes mellitus is the

leading cause of blindness in adults [2]. About one-

third of all insulin-dependent diabetic patients will

become uremic and require some type of renal replace-

ment therapy [3].
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Simultaneous pancreas-kidney transplantation (SPKT)

is considered the gold standard treatment for diabetics

with end-stage kidney disease (ESKD). This is a therapeu-

tic intervention that enables patients with insulin-depen-

dent diabetes mellitus and renal failure to maintain a

healthier lifestyle without the burden of dialysis and insulin

therapy, and increases the life expectancy of these patients

[4–6]. Despite kidney graft has shown superior survival

after living donor transplant, simultaneous pancreas-kid-

ney recipients show better patient log-term survival when

the pancreas graft has no signs of failure [7].

Improvement in quality of life (QoL) is one of the main

benefits of SPKT, opposed to the negative effects of endless

hemodialysis sessions, social and physical restrictions, and

the long wait time for transplantation. However, SPKT

infectious complications and rejection episodes may have

a considerable impact on a patient’s QoL. In the literature,

it is also addressed the importance of new multiinstitu-

tional studies on a more efficient immunosuppression

strategy and its impact on pancreas transplantation in

terms of QoL [8–10]. Deciding to offer the pancreas trans-

plantation for diabetic patients with ESKD has been a

challenge; however, this therapy may provide survival

advantages and patients’ QoL improvement [11].

By comparing different groups of patients, this study

aimed to measure the improvement in perceived QoL

with SPKT, using the Kidney Disease Quality of Life—
Short-Form Health Survey (KDQOL-SF36) and Prob-

lems Areas in Diabetes (PAID) as specific measurement

instruments. We evaluated this improvement from the

perspective of long-term survival in three different time

intervals following transplantation.

Patients and methods

This single-center, prospective, nonrandomized study

was approved by local ethic committee and was con-

ducted in accordance with the Declaration of Helsinki

and the Declaration of Istanbul 2008. All patients signed

a written informed consent.

Two groups of patients, divided into pre- and post-

SPKT, older than 18 years with ESKD and type 1 diabetes

from the same transplant list at a single-center were inter-

viewed. All patients on the waiting list were eligible for the

transplantation after an accurate selection based on

patient’s clinical condition and indication. When on the

waiting list, all the patients were transplanted taking into

account the chronological order and grafts match and all

of them were considered equally eligible for the transplan-

tation. To date, all the posttransplantation patients have

passed through the same waiting list.

A total of 160 type 1 diabetic patients with end-stage

renal disease were evaluated between December 2015

and October 2017. Two groups of patients were com-

pared: The pretransplantation group (n = 57) and the

posttransplantation group (n = 103); the latter was

transversally divided into three time intervals posttrans-

plantation (<1 year, between 1 and 3 years, and

>3 years), as shown in Fig. 1.

The pretransplantation group consisted of insulin-de-

pendent diabetic patients with end-stage renal disease

who were placed on the waiting list for SPKT. Patients

in the posttransplantation group had undergone pan-

creas and kidney transplantations simultaneously and

had regular follow-up appointments at the posttrans-

plantation outpatient clinic of Hospital do Rim at the

Universidade Federal de S~ao Paulo.

Time with ESKD was defined by any time since the

diagnosis of kidney function impairment characterized

by a reduction in glomerular filtration ratio and pres-

ence of proteinuria, yet not requiring dialysis.

All patients received their transplants free of charge

under the Brazilian public health system. There were no

socio-economic advantages to patients. A trained and

prepared team of doctors and psychologists interviewed

the patients individually in a private room to preserve

the patient’s privacy and guarantee the reliability of the

responses.

Instruments

The Kidney Disease Quality of Life Short Form (KDQOL-

SF36) was developed to evaluate QoL among individuals

with ESKD. It consists of 80 items including the Short-

Form Health Survey (SF-36). To consider the results

qualitatively, scores were classified as follows: those

between 0 and 50 represented a “low QoL,” and those

above 50 represented a “good QoL” [12,13].

The Problem Areas in Diabetes (PAID) is a 20-item ques-

tionnaire focusing on negative emotions such as anger,

fear, guilt, depression, and concerns experienced by

patients living with diabetes. Responses to the PAID are

given on a five-point Likert scale ranging from 0 (“not a

problem”) to 4 (“a serious problem”), producing a total

score ranging from 0 to 100, with scores equal to or under

40 indicating a low level of emotional distress [14].

Statistical methods

Analysis was performed using the Statistical Package for

the Social Sciences (SPSS, v. 18.0). To compare KDQOL-

SF36 and PAID scores up to two groups, it was used the
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Student t-test (parametric) or Mann–Whitney test (non-

parametric). For more than two groups, it was used a

one-way (parametric) analysis of variance (ANOVA) fol-

lowed by post hoc Bonferroni tests, or the Kruskal–Wallis

(nonparametric) test followed by Mann–Whitney U tests

(with proper Bonferroni corrections). P values <0.05 were
considered to be statistically significant.

Results

Data were collected from a total of 160 patients, of

whom 57 were pretransplantation patients and 103 were

posttransplantation patients. According to Table 1, the

groups were comparable in terms of race, number of

amputations, vision grade, and cardiac obstructive

lesions. The two groups were different in gender, and as

it was expected, in age (group posttransplantation

is older than pretransplantation, with mean scores of 40

vs. 36.7 years, standard deviation (SD) 8.2 vs. 6.1; P =
0.037), and use of insulin, with striking prevalence in

pretransplantation group.

In the posttransplantation group, 19 patients contin-

ued to be insulin-treated. A total of 12 patients lost the

graft with a mean of 12 days after transplantation, as

shown in Tables 1 and 2.

Tables 3 and 4 show the results and respective sta-

tistical analysis for each scale of the KDQOL-SF36 and

PAID, with their respective dimensions, comparing

pretransplantation and posttransplantation patients,

with the latter group divided into three time intervals.

Two patients lost their kidney graft function three

years after transplantation (Tables 3 and 4) and were

included in the dialysis treatment patient satisfaction

dimension. Analysis of the ESKD-related scores, as

shown in Table 3, verified that the Burden of Kidney

Disease dimension captured the most relevant general

impact on the QoL gain of the patients evaluated

(mean scores: 45.7 pretransplant vs. 83.3 posttrans-

plant, P < 0.001).

After the SPKT (n = 19) patients lost their pancreas

graft function. This loss impact was compared on

Table 5 excluding insulin-dependent patients. When

comparing to Table 3, PAID scores after transplantation

are better when pancreas graft had no failure (mean

scores: 29.7 when including patients with graft failure

vs. 25.0 excluding insulin-dependent patients,

P < 0.001).

Discussion

In our study, we identified significant variation in mean

scores between the groups at different posttransplant

time intervals. After the first year following SPKT, there

was a significant improvement in patients’ QoL, as can

Eligible patients 
(N = 161)

Excluded:
Refused to participate (N = 1)

Patients interviewed 
(N = 160)

Pre-SPK transplantation
(N = 57)

Between 1 and 3 years (N = 25) 3 years (N = 55)< 1 year (N = 23)

Post-SPK transplantation
(N = 103)

Figure 1 Flowchart illustrating

patient recruitment for the study and

the number of participants in each

group (pretransplant and each

posttransplant interval period).
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Table 1. Demographic and clinical characteristics of pre- and posttransplantation groups with the respective statistical
analysis.

Groups

Total v2 P pFisherPretransplantation Posttransplantation

Gender
Male N 41 53 94 6.347 0.012* 0.013*

% 43.6% 56.4% 100.0%
Female N 16 50 66

% 24.2% 75.8% 100.0%
Total N 57 103 160

% 35.6% 64.4% 100.0%
Race
White N 41 67 108 4.232 0.238 0.219

% 38.0% 62.0% 100.0%
Asian N 1 3 4

% 25.0% 75.0% 100.0%
Mulatto N 9 28 37

% 24.3% 75.7% 100.0%
Black N 6 5 11

% 54.5% 45.5% 100.0%
Total N 57 103 160

% 35.6% 64.4% 100.0%
Insuline- treated
Yes N 57 19 76 97.864 <0.001* <0.001*

% 75.0% 25.0% 100.0%
No N 0 84 84

% 0.0% 100.0% 100.0%
Total N 57 103 160

% 35.6% 64.4% 100.0%
Amputation
Yes N 2 9 11 1.567 0.211 0.33

% 18.2% 81.8% 100.0%
No N 55 94 149

% 36.9% 63.1% 100.0%
Total N 57 103 160

% 35.6% 64.4% 100.0%
Vision
Good N 9 25 34 1.746 0.145 0.225

% 26.5% 73.5% 100.0%
Satisfatory N 17 27 44

% 38.6% 61.4% 100.0%
Bad N 12 22 34

% 35.3% 64.7% 100.0%
Blindness N 19 29 48

% 39.6% 60.4% 100.0%
Total N 57 103 160

% 35.6% 64.4% 100.0%
Cardiac obstructive lesion
Yes N 3 14 17 2.681 0.102 0.116

% 17.6% 82.4% 100.0%
No N 54 89 143

% 37.8% 62.2% 100.0%
Total N 57 103 160

% 35.6% 64.4% 100.0%

N, total number of patients.

*P < 0.05.
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be observed in the specific variables relating to ESKD

and general health.

In our daily practice, we have observed that patients

who have undergone SPKT, even when they have expe-

rienced major postoperative complications [15], and, in

some cases, lost one or both grafts, still wish to be put

on the waiting list for re-transplantation. We have ques-

tioned, for example, what factors would lead to a

patient’s desire to be put on the waiting list again,

despite the great psychological and physical suffering

involved, including the risk of serious complications

and even possible death given the initial unsuccessful

transplant. Our main hypothesis was that, in terms of

perceived QoL, patients on the waiting list would con-

sider SPKT more favorably than suffering due to

chronic complications of hyperglycemia, hypoglycemia,

dialysis, and diabetes.

Although there were irreversible complications due to

prolonged hemodialysis or following immunosuppres-

sive therapy in the posttransplant period, we observed

improvements in patients’ perceptions of their general

health, social interaction, vitality, and energy [16,17].

As observed in Table 3 the Burden of Kidney Disease

dimension addresses the extent to which ESKD inter-

feres in the patient’s life, the time the patient spends on

care for the disease, whether the patient is unhappy

with the presence of kidney disease in his life, and

whether he considers himself a “burden” on his family

[10].

We believe that a patient’s QoL and well-being will

only stabilize after the third year following transplanta-

tion, which can be explained by the improved

performance of the pancreas in turn contributing to the

stabilization or even regression of diabetic neuropathy

and improvement of uremic symptoms may have con-

tributed to a better QoL after transplant.

Surprisingly, comparisons of mean scores on the

Cognitive Function variable in Table 3, revealed higher

mean scores in the pretransplantation group than the

posttransplantation group (12.7 vs. 8.8; P = 0.023),

indicating a drop in QoL following SPKT. This variable

relates to a patient’s difficulty concentrating, as well as

episodes of confusion and memory loss. As scores are

very low in both groups, social-economic factors may

also be considered. More than 50% of patients from the

national public health system in Brazil have not com-

pleted elementary school, thus, this might be under-

stood as one possible cause [18]. Yet, Gonc�alves [19]

cited polymedication, metabolic alterations, oxidative

stress, chronic inflammation, anemia, endothelial dys-

function, dialysis (since this may induce cerebral ische-

mia), and other factors still poorly recognized by

healthcare staff as possible explanations for cognitive

decline among ESKD patients, mainly diabetics. Despite

Cognitive Function dimension low scores in Table 3,

when compared to patients General Health scores before

and after SPKT, a significant improvement was observed

(45.0 vs. 71.8; P < 0.001), indicating a general positive

outcome.

Regarding the impact of diabetes mellitus on the QoL

of the chronic renal patient, we compared their pre-

transplant scores on the PAID with posttransplant

scores at three posttransplant time intervals (<1 year,

between 1 and 3 years, >3 years), and observed

Table 2. Description of variables related to the time factor for chronic kidney disease KDQOL, SF36* with the respective
statistical analysis.

Variables

Pretransplantation
Group Posttransplantation Group

U Pn Mean SD† n Mean SD†

Time with known CKD (months)‡ 57 59.0 33.7 103 82.6 58.0 2208.5 0.009
§

Time on dialysis (months)‡ 57 34.8 17.9 103 42.1 2876.5 2876.5 0.833
Time since diabetes diagnosis (years)‡ 57 22.6 5.7 103 24.4 2523.5 2523.5 0.141
Insulin-treated (years)‡ 57 21.8 6.3 19 21.3 534.5 534.5 0.933
Months after transplant ‡ - - - 103 56.5 - - -
Graft lost after transplant (days)‡ - - - 12 12.9 - - -

N, total number of patients; n, number of subset of patients.
*SF-36, Short-Form Health Survey.
†SD, Standard Deviation.
‡Data obtained at start of study.
§P < 0.05.
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significant and progressive emotional distress reduction,

improving diabetes-related QoL in SPKT patients. Some

authors attributed the improvement in the QoL of type

I diabetic patients who had undergone SPKT to the sta-

bilization of the metabolism of blood glucose, con-

tributing to prevention of the appearance of other

chronic complications [20].

When comparing the group of patients who lost the

pancreas graft function (n = 19) with those whose pan-

creas function did not fail (n = 84) after SPKT in

Table 5, results were significant (50.8 vs. 24.9;

P < 0.001). Complications as pancreatitis, infections,

and hemorrhage may be some of the causes for pancre-

atic failure [21]. The burden of clinical comorbidities,

restrict diet and insulin-dependency can be considered

elements to impact patient’s QoL [5].

We did not expect patients with recent transplants to

have a QoL equal to or greater than that of patients

who had undergone transplantation (≥1 year). We

believe that patients are better adapted to the grafts

after a year; but QoL improves progressively over the

years after SPKT, when patients better understand their

limitations. This outcome may be the result of the sta-

bilization of the levels of glycated hemoglobin provided

by pancreas transplantation. It is also due to the sym-

biosis between the two transplanted organs, with the

grafts providing mutual protection for each other

[22,23].

Most hemodialysis patients expect to experience an

extreme change in their lives after transplantation, and

consequently, they can overestimate the benefits of this

procedure [24]. This fact may cause frustration in some

patients since they face limitations and complications

after the surgery. Even so, this study suggests that these

factors may be irrelevant when compared to the suffer-

ing caused by ESKD during the pretransplant period.

The greatest fear reported by patients was in refer-

ence to treatment by hemodialysis. This result was also

observed by Adang et al. [25], who reported that

patients who lost the pancreas still showed improve-

ment in their QoL.

To our knowledge, there are no comparative studies

that have specifically evaluated the impact of SPKT on

QoL and well-being among diabetic patients with

ESKD, with groups representing different posttransplan-

tation time intervals, using the specific instruments

employed in this study.

As we did not follow the same patients between the

pre- and posttransplant periods, across the relevant time

intervals, this can be considered a limitation of this

study. Other limitations are as follows: improved scores

in KDQOL-SF36 are most likely attributed to kidney

graft, and could have been observed in kidney trans-

plant alone, and improved scores in PAID could be

attributed to pancreas graft (freedom from diabetes) but

there is no comparison with the group of diabetic

patients with kidney transplant alone. Further longitudi-

nal and prospective studies are needed, as well as cogni-

tive function studies among patients with long-term

ESKD, and comparison with diabetic patients with kid-

ney transplant alone using specific measurement tools

to evaluate patients’ QoL in different time intervals.

Analysis of death was not included in this study, there-

fore, patient’s QoL analysis was considered while alive

for the pre- and posttransplanted patients in the three

time intervals.

In conclusion, patients receiving SPKT have an

improved perceived QoL, based on specific question-

naires used as measures for kidney disease and diabetes,

compared with patients on the waiting list for SPKT.

This positive perception remains almost entirely compa-

rable over the long-term follow-up period.
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