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Background.We aimed to evaluate changes in health-related quality of life (HRQoL) in patients 65 years or older from time of
kidney transplantation (KTx) until 1 year postengraftment.Methods.A single-center prospective study was conducted. HRQoL
was measured pre-KTx and at 2, 6, and 12months postengraftment using self-reported Kidney Disease and Quality of Life short-
form version 1.3. Intraindividual scores before and after KTx were evaluated. Liu Comorbidity Index was registered at enlisting.
short-form-36 scores were additionally compared with scores from an age-matched population. Results. From January 1,
2013, until November 30, 2016, a total of 289 waitlisted patients were included. By September 1, 2017, 134 had reached 1 year
postengraftment, and valid questionnaires were available in 120 (90%) patients. Mean age at KTx was 71.6 years (±4.3 years),
71%were male. Living donor was used in 21%, and preemptive KTx was performed in 30% of the recipients. Median waiting time
for KTx from deceased donor was 16months (range, 0.6-50.5months). A total of 79 (66%) recipients had a Liu Comorbidity Index
score of 3 or less. All HRQoL scores except the domain social function improved at 2 months postengraftment and remained
stable or continued to improve at 1 year. HRQoL scores 12 months postengraftment were similar to those described in an
age-matched general population except for the domain social function which remained at a significantly lower level. Time
in dialysis was the most important variable associated with impaired HRQoL postengraftment. Conclusions. HRQoL scores
showed clinically significant improvement in older KTx recipients 1 year posttransplant.

(Transplantation Direct 2018;4: e351; doi: 10.1097/TXD.0000000000000770. Published online 1 March, 2018.)
Worldwide, an increasing number of patients 65 years
or older with end-stage kidney disease (ESKD) are

enlisted for kidney transplantation (KTx). Several papers have
stated that patient and graft survival in this age group are
acceptable1-5 and better than for patients remaining in di-
alysis.6,7 There is, however, very limited data describing
health-related quality of life (HRQoL) in this population.8

Many elderly patients experience good HRQoL in modern
dialysis treatment, and immunosuppressive drugs are
known to have side effects with negative impact on HRQoL.
The primary aspect of KTx is to extend the ESKDpatients life
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span and maintain or increase their quality of life. HRQoL
has been established as a key measurement of outcome
after KTx.

A few retrospective publications indicate good HRQoL in
older KTx recipients compared with patients in dialysis or
age-matched controls,9-11 but the numbers of included recip-
ients in these studies are small. Over a 10-year period,Humar
et al12 were able to collect HRQoL data on 42 older KTx
recipients (≥65 years) using short-form 36 (SF-36), and they
described higher scores inmental health (MH) and social func-
tion compared with younger recipients and to an age-matched
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general population, whereas the scores in the physical do-
mains were reduced.

Advanced age by itself is no longer an absolute contraindi-
cation for KTx. There is, however, a lack of knowledge
regarding possible risk factors that may predict a poor
outcome in older recipients after KTx, especially with
respect to HRQoL.

The primary aim of the current study was to evaluate
HRQoL longitudinally in patients 65 years or older, from
KTx, and until 1 year post-KTx. Second, we wanted to inves-
tigate if degree of comorbidity registered before transplanta-
tion or any other clinical and demographic variables could
influence on posttransplant HRQoL outcomes.
METHODS

Design and Study Population

A single-center, prospective observational study investigat-
ing changes in HRQoL before and after KTx in older kidney
transplant recipients was conducted. All patients 65 years or
older accepted for KTx and on the active transplantation
waiting list at the Norwegian national transplantation center
at Oslo University Hospital between January 1, 2013, and
November 30, 2016, were prospectively invited to partici-
pate. Patients not understanding the Norwegian language
and patientswith cognitive dysfunction, making it impossible
to complete the questionnaire, were excluded. Cognitive dys-
function was investigated as part of the preenlisting evalua-
tion. Information regarding preenlisting evaluation of KTx
candidates and distribution of HRQoL questionnaires before
KTx has been described previously.13

The study was approved by the Regional Committee for
Medical and Health Research Ethics, South East Norway
(2012/527) and was carried out according to the Helsinki
Declaration. All participants were given oral and written in-
formation about the study and written informed consent
was obtained before inclusion.

HRQoL Assessment

HRQoL was assessed using the self-reporting Kidney Dis-
ease and Quality of Life Short Form version 1.3 (KDQOL)14

which has been validated in KTx recipients.15 KDQOL has
previously been translated into Norwegian16 and validated
in a Scandinavian population.17 The questionnaire consists
of a generic and a disease specific part.

The generic part of the instrument (SF-36) consists of 8
multi-item scales that address domains of physical function
(PF), role limitations due to physical problems, bodily pain
(BP), general health (GH), vitality (VT), social function
(SF), role limitations due to emotional problems, and
MH.18 We calculated the SF-36 domain scores according to
published guidelines converting question items to a 0 to
100 scale with higher scores reflecting better HRQoL. Loge
andKaasa19 have previously published normative SF-36 data
based on questionnaires sampled from randomly drawn
Norwegian citizens. Their publication present overall data
as well as data grouped by age decades. We compared our re-
sults with the normative data from responders that are
70 years or older because the mean age of our population
was 72 years.

The disease specific part of the questionnaire includes 43
questions divided into 11 kidney-related items: Symptoms
(Symp), effect of kidney disease (EKD), burden of kidney dis-
ease (BKD), work status, cognitive function (Cogn), quality
of social interaction, sexual function, sleep, social support
(Soc), dialysis staff encouragement, and patient satisfaction.
In addition, the disease-specific part includes a final item ask-
ing the respondent to rate their total health on a 0 to 10 nu-
merical rating scale, ranging from worst possible to best
possible health.14 According to the manual, we linearly con-
verted kidney-disease domain scores to a 0 to 100 scale in a
similar manner as with SF-36 scores.20

Comorbidity

As part of our national standard pretransplant workup
routine, comorbidity data according to the comorbidity in-
dex for dialysis patients described by Liu in 201021 have been
prospectively registered at enlisting since 2012. The Liu Co-
morbidity Index score range from 0 (no comorbidity) to 21.
The scores are categorized into 4 intervals in accordance with
the original publication; 3 or less, 4 to 6, 7 to 9, and 10 or
higher.21 In the regression analysis, we chose to use a comor-
bidity score higher than 75 percentile of the study population
(Liu comorbidity score, >4) as an independent variable.

Graft Function

Graft function was evaluated as estimated glomeruli filtra-
tion rate (eGFR) calculated using the Chronic KidneyDisease
Epidemiology Collaboration (CKD-EPI) equation.22

Statistical Analysis

Descriptive data are presented as numbers and percentage,
mean with standard deviation (SD) or median with range.χ2

Test for contingency tables was used to detect differences in
categorical variables. In the comparative analysis of HRQoL
data, an independent sample t test was used for normal dis-
tributed data and the Mann-Whitney test for skewed distrib-
uted data. A P value less than 0.05 was considered statistically
significant. A difference of half a standard deviation in mean
score as reported by Norman et al23 was considered clinically
significant. In the case of comparative analysis with the general
population, we used a z score greater than 0.524 as a measure
of clinical significance. The kidney-specific domains, dialysis
staff encouragement and patient satisfaction, were not sup-
posed to be completed by the preemptive patients and are not
relevant after KTx. Comparing analyses for these domainswere
therefore consequently not performed. Similarly, because all pa-
tientswere retired,work statuswas not included in the analyses.

Linear mixed-effect regression analysis models were used
to detect changes in HRQoL scores over time. The 12
HRQoL domains were defined as outcome variables in the
model. Fixed effect for time was used as categorical variable
of interest. In addition, sex, age, marital status, comorbidity,
time in dialysis, time on waiting list for KTx, eGFR at 1 year,
donor age, and HLA mismatch were assessed for inclusion.
Variables with P values less than 0.25 in univariable analysis
were included as fixed factors in the multivariable analysis.
Subsequently, multivariable linear mixed-effect models with
manual backward elimination procedure were performed to
identify risk factors associated with any change in HRQoL
scores. All models included random intercept and an unstruc-
tured correlation matrix was used. In addition, GH, PF,
EKD, Cogn, and total health were modeled with random
slopes. Interaction effects between time and the fixed factors
were checked by including product terms, one at a time, into

http://www.transplantationdirect.com


© 2018 Wolters Kluwer Lønning et al 3
themodels.No significant interactionswere observed. Due to
multicollinearity between living donor and waiting time, and
between “in dialysis” and “time in dialysis,” we chose to use
time on waiting list and time in dialysis in our multivariable
models because theywere considered to be the most clinically
relevant factors.

Missing itemswere handled by replacing the average value
of the complete items (in each domain of SF-36) if aminimum
of 50% of the items in the questionnaire were answered. If
more than 50% of the items were missing, no scale was com-
puted. No substitution for missing data was performed for
kidney specific items. Questions not answered were calculated
according to the scoring manual.20
RESULTS

Study Population

From January 1, 2013, to November 30, 2016, we in-
cluded 289 patients from 437 eligible waitlisted patients. By
September 1, 2017, a total of 193 were transplanted and
134 had reached 1 year postengraftment (Figure 1). The
response rates were 87% at 2 months, 86% at 6 months,
and 90% 1 year post-KTx, respectively.

Among the 148 patients not included, 106 did not responded
to the invitation, 21 did not meet the inclusion criteria, and
21 were reluctant to participate. The patients not included
were younger (mean age, 69.8 ± 4.1 years vs 71.1 ± 4.1 years,
P = 0.02). Sex and comorbidity score were comparable (data
not shown).

During the first year after KTx, 11 patients lost their graft,
and 6 patients died. The predominant reason for graft loss
was primary nonfunction (n = 7). Causes of death were pul-
monary infection (n = 3), cardiovascular disease (n = 2),
and cachexia (n = 1). In these 6 recipients, mean age at KTx
FIGURE 1. Study flowchart.
was somewhat higher than that in the entire study population
(74.3 years vs 71.1 years), mean dialysis time before KTxwas
29.4 months and 4 patients had a vascular disease as their
ESKD diagnosis. Liu comorbidity score was comparable to
the study population.

One patient was lost to follow-up because of emigration
and two patients did not complete the HRQoL questionnaire
postengraftment due to cognitive failure.

Valid 1-year questionnaires were available in 120 patients
whom comprised the study population and only data from
these patients were included in the final analyses. All patients
were white. Demographic and clinical characteristics are shown
in Table 1. The study population included 70%male KTx recip-
ients which is in accordance with what we have described in
previous observational studies from our center.25 Women had
significantly older donors (67.4 years vs 62.1 years, P = 0.023),
were more likely to be widow (23% vs 6%, P = 0.02), and less
likely to be married (69% vs 86%, P = 0.04) than men. Other-
wise, demographics did not differ between the sexes. Thirty-six
recipients were transplanted preemptively, and 25 recipients
received a kidney from a living donor. Median waiting time
for a kidney from deceased was 16 months (range, 0.6-50.5).

The majority of the recipients (n = 79, 66%) evaluated as
low-risk recipients with a pre-KTx Liu comorbidity score of
3 or less (Table 2). There were nomajor differences regarding
comorbidity between the sexes, except that a significant higher
proportion ofmales had cardiovascular disease (68%vs 37%,
P = 0.002).

HRQoL After KTx

The pre-KTx HRQoL evaluation was obtained within the
last 6months (mean, 3.2months) before KTx.Overall HRQoL
scores improved already 2 months after KTx and remained
stable during the first year (Figure 2). The improvement in



TABLE 1.

Demographic and clinical characteristics

n = 120

Age at KTx, ya 71.6 (4.3)
Sex: male, n (%) 85 (71%)
Marital status, n (%)
Living alone 4 (3%)
Married/cohabitant 97 (81%)
Divorced 6 (5%)
Widow/widower 13 (11%)

ESKD diagnosis, n (%)
Glomerulonephritis/vasculitis 37 (31%)
Pyelonephritis 7 (6%)
Interstitial nephritis 4 (3%)
Polycystic kidney disease 11 (9%)
Vascular disease 44 (37%)
Diabetes nephropathy 9 (8%)
Other 8 (7%)

Dialysis status at KTx, n (%)
Preemptive 36 (30%)
HD 63 (53%)
PD 21 (18%)
Time in dialysis, (months)b 22.1 (2.2-70.2)

Living donor transplantation 25 (21%)
Waiting time for DD, (months)b 15.5 (0.6-50.5)
Donor age, ya 63.7 (12)
Estimated GFRb

2 mo 47 (15-90)
1 y 47 (12-91)

a Values expressed as mean and SD.
b Values expressed as median and range.

eGFR, mL/min/1.73 m2 (CKD-EPI).

TABLE 2.

Comorbidity

n = 120

Liu Comorbidity score (n %)
≤3 79 (66%)
4-6 30 (25%)
7-9 9 (8%)
≥10 2 (2%)

Comorbidity (n %)
Cardio vascular disease 71 (59%)
Diabetes 31 (26%)
Cancer 29 (24%)
Chronic obstructive pulmonary disease 9 (8%)
Other 18 (15%)
No comorbidity 24 (20%)
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mean scores from pre-KTx until 1 year post-KTx in role
limitations due to physical problems (24-50), GH (50-68),
VT (41-60), Symp (76-83), EKD (70-85), and BKD (37-79)
were considered clinically significant with a difference of
more than ½ SD. The domain SF remained unchanged at a
level of 65. Also, the mean scores in PF (65_74), MH (77-82),
Cogn (89-92), and Soc (87-91) increased, but were not judged
as clinically significant (Figure 3).

The evaluation of the disease-specific item scoring “total
health” revealed a clinically and statistically significant
increase in mean score from 56 (±20.6) at KTx to 67 (±18.9)
2 months after KTx, with further increase to 70 (±18.9)
after 6 months, and then remained stable with a score of
69 (±21.4) at 1 year.

Total time in dialysis was the most important factor asso-
ciated with changes in HRQoL scores, waiting time had a
limited implication (Table 3). Additionally, recipient-related
factors with impact on HRQoL were sex, comorbidity, and
age. The improvement in PF was higher in women than in
men. High comorbidity was associated with poorer PF and
BP. Increasing age was associated with improvement in GH,
MH, and total health expression scores. Furthermore, the
following donor and transplant factors were analyzed; graft
function expressed as eGFR (CKD-EPI), donor age, and
number of HLA-DR mismatches. Graft function was only
associated with SF after KTx and donor age was associated
with changes in PF, VT, and Symp. Marital status did not
have any impact on changes in HRQoL.
Compared with the general Norwegian population older
than 70 years, both male and female KTx had comparable
HRQoL scores 1 year after engraftment except for SF for
which the score was lower in the study population (Figure 4).
For male patients, the decrease in SF score also reached
clinical significance.
DISCUSSION

In this nationwide longitudinal study of kidney transplant
recipients 65 years or older, we found that HRQoL scores
were improved already 2 months after KTx compared with
the latest pre-KTx evaluation. HRQoL scores remained sta-
ble or even increased further at 6 and 12 months after KTx.
The improved HRQoL was associated with short time in
dialysis and low comorbidity. The KTx recipients in this
population had HRQoL scores comparable to the general
age-matched Norwegian population.

As shown, improved PF was associated with low comor-
bidity. Cardiovascular disease is known to affect HRQoL.
The female cohort had a significantly lower prevalence of
cardiovascular disease compared with men ahead of KTx
which may explain the difference in improvement of PF.
There were also a higher percent of the women without any
comorbidity at all, although this was only of borderline
significance.

As far as we know, this is the first study after HRQoL pro-
spectively from time of KTx until 1 year after engraftment in
older kidney transplant recipients. In 2016, Kostro et al26

published data describing changes between pretransplant and
1 year posttransplant HRQoL scores in a population of
69 KTx recipients with a mean age of 47 years (range,
18-76 years). They only included recipientswithwell-functioning
grafts. Like our study, Kostro et al26 also demonstrated
clinical and statistical improvements of HRQoL scores after
transplantation. The main difference from their study is that
we have included more and older patients disregarding
graft function.

In a previous Norwegian study involving younger recipients,
an improvement of HRQoL after KTx has been described.27

We found a corresponding improvement in older recipients. In
contrast to previous published studies, we compared HRQoL
scores after KTx with a HRQoL evaluation performed at a
maximum of 6 months before KTx. The improvement was

http://www.transplantationdirect.com


FIGURE 2. Changes in HRQoL from KTx to 1 year postengraftment.
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evident already 2months after engraftment, which is somewhat
surprising because one could expect that older recipients would
have a longer and more complicated postoperative rehabilita-
tion period than younger recipients. Experiencing normaliza-
tion of the kidney function and happiness over actually getting
a KTx may influence the early HRQoL scores in this life expe-
rienced population.

The majority of the study population received a kidney from
a deceased donor. We have previously reported a decrease in
FIGURE 3. Changes in HRQoL scores at 2, 6, and 12 months after KT
HRQoL while the patients were on the waiting list.13 Time in
dialysis was associated with reduced HRQoL scores and
has been shown to be a risk factor for impairedHRQoL after
KTx in nonelderly recipients28 and also a risk factor for mor-
tality in older recipients.29 This may indicate that suitable
patients should be transplanted as early as possible while
preemptive or at least in the start of dialysis treatment.
However, for most of the transplant centers, it will be close
to impossible to achieve this with averagewaiting time ranging
x compared to pretransplantation.



T
A
B
L
E

3
.

Li
ne

ar
m
ix
ed

-e
ff
ec

t
re
g
re
ss

io
n
an

al
ys

is
(m

ul
tiv

ar
ia
b
le
)a

t
2,

6,
an

d
12

m
o
nt
hs

af
te
r
K
T
x

Ou
tc
om

e

PF
BP

GH
VT

So
ci
al

fu
nc
tio
n

M
H

Sy
m
p

EK
D

BK
D

Co
gn

Qu
al
ity

of
so
ci
al

in
te
ra
ct
io
n

To
ta
lh

ea
lth

In
de
pe
nd
en
t

ris
k
fa
ct
or
s

At
KT
x

Re
fe
re
nc
e

Re
fe
re
nc
e

Re
fe
re
nc
e

Re
fe
re
nc
e

Re
fe
re
nc
e

Re
fe
re
nc
e

Re
fe
re
nc
e

Re
fe
re
nc
e

Re
fe
re
nc
e

Re
fe
re
nc
e

Re
fe
re
nc
e

Re
fe
re
nc
e

2
m
o

5.
2

(1
.0
-9
.5
)

0.
01
6

5.
8

(0
.1
-1
1.
6)

0.
04
7

19
.7

(1
5.
9-
23
.6
)

<
0.
00
1

14
.1

(9
.8
-1
8.
3)

<
0.
00
1

−
3.
0

(−
7.
1
to
1.
2)

0.
16
2

4.
9

(1
.5
-8
.4
)

0.
00
5

6.
7

(4
.1
-9
.2
)

<
0.
00
1

11
.9

(9
.1
-1
4.
6)

<
0.
00
1

27
.0

(2
1.
3-
32
.7
)

<
0.
00
1

−
0.
3

(−
2.
9
to
2.
3)

0.
82
2

−
0.
1

(−
3.
4
to
3.
3)

0.
97
1

10
.7

(7
.1
-1
4.
4)

<
0.
00
1

6
m
o

7.
9

(3
.7
-1
2.
1)

<
0.
00
1

8.
0

(2
.4
-1
3.
7)

0.
00
5

18
.3

(1
4.
2-
22
.3
)

<
0.
00
1

19
.1

(1
4.
9-
23
.3
)

<
0.
00
1

−
0.
8

(−
4.
9-
3.
3)

0.
70
8

5.
5

(2
.2
-8
.9
)

0.
00
1

9.
1

(6
.8
-1
1.
7)

<
0.
00
1

16
.2

(1
3.
3-
19
.1
)

<
0.
00
1

35
.9

(3
0.
2-
41
.5
)

<
0.
00
1

1.
9

(−
0.
8
to
4.
6)

0.
16
6

3.
9

(0
.6
-7
.2
)

0.
02
1

14
.8

(1
1.
0-
18
.5
)

<
0.
00
1

12
m
o

7.
5

(3
.5
-1
1.
5)

<
0.
00
1

5.
6

(0
.1
-1
1.
0)

0.
04
4

17
.0

(1
2.
2-
21
.7
)

<
0.
00
1

18
.3

(1
4.
3-
22
.3
)

<
0.
00
1

−
0.
9

(−
4.
9
to
3.
0)

0.
65
1

3.
8

(0
.5
-7
.0
)

0.
02
3

7.
1

(4
.7
-9
.5
)

<
0.
00
1

14
.8

(1
1.
7-
18
.0
)

<
0.
00
1

41
.3

(3
6.
0-
46
.7
)

<
0.
00
1

1.
5

(−
1.
5
to
4.
5)

0.
31
7

3.
4

(0
.2
-6
.5
)

0.
03
6

13
.4

(9
.4
-1
7.
5)

<
0.
00
1

Se
x

−
7.
7

(−
14
.3
to
−
1.
0)

0.
02
4

Ag
e

0.
1

(0
.0
-0
.1
)

0.
02
5

0.
05

(0
.0
-0
.1
)

0.
04
8

0.
1

(0
.0
-0
.1
)

0.
00
9

Co
-m
or
bi
di
ty

>
75
p

−
15
.2

(−
22
.4
,−

8.
0)

<
0.
00
1

−
10
.1

(−
18
.4
,−

1.
8)

0.
01
8

Ti
m
e
in

di
al
ys
is

−
0.
3

(−
0.
5
to
−
0,
1)

0.
00
1

−
0.
2

(−
0.
4
to

−
0.
1)
0.
00
3

−
0.
3

(−
0.
4
to
−
0.
2)

<
0.
00
1

−
0.
5

(−
0.
7
to
−
0.
3)

<
0.
00
1

−
0.
2

(−
0.
4
to
−
0.
0)

0.
01
6

W
ai
tin
g
tim

e
−
0.
5

(−
0.
8
to
−
0.
1)

0.
00
4

−
0.
2

(−
0.
4
to
−
0.
0)

0.
02
4

eG
FR

2
m
o

0.
2

(0
.0
-0
.4
)

0.
02
7

Do
no
ra
ge

−
0.
4

(−
0.
6
to
−
0.
1)

0.
00
5

−
0.
3

(−
0.
6
to
−
0.
0)

0.
02
1

−
0.
2

(−
0.
4
to
−
0.
1)

0.
00
4

HL
A
DR

,
ye
s
vs
no

−
9.
6

(−
15
.7
to
−
3.
6)

0.
00
2

Ea
ch

va
ria
bl
e
is
de
sc
rib
ed

by
th
e
co
ef
fic
ie
nt
,9
5%

CI
,a
nd

P
va
lu
e
(fr
om

to
p
to
bo
tto
m
).
On
ly
th
e
ris
k
fa
ct
or
s
as
so
ci
at
ed

w
ith

th
e
ou
tc
om

es
af
te
rt
he

ba
ck
w
ar
d
el
im
in
at
io
n
pr
oc
ed
ur
e
ar
e
lis
te
d.

6 Transplantation DIRECT ■ 2018 www.transplantationdirect.com

http://www.transplantationdirect.com


FIGURE 4. HRQoL scores at 12 months after KTx compared with the age-matched general Norwegian population, presented as z scores.
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from 3 to 8 years.30,31 At our center, the average waiting time
for deceased donor KTx has been relatively short (15 months
for 1st KTx), and this may have contributed to the good over-
all HRQoL we report in this population. Dialysis treatment is
also known to have a negative impact on social life32 and one
of our expectations was that the patients' social life, which de-
creased during waiting time,13 would benefit from transplan-
tation. To our surprise, this did not happen even though
other domains as VT, effect, and BKD improved. In the regres-
sion analysis, eGFR after 2 months was a significant variable
associated with reduced social function. Having a suboptimal
graft function leads to extended treatment and complications
might occur. In the first months after KTx, patients with sub-
optimal graft function spend almost all of their time at the hos-
pital and the rehabilitation time is delayed. Furthermore, life
with a new kidney leads to new routines, possible side-effects
of immunosuppressive drugs and time for social life is possibly
still limited. In addition, with aging, the social life with friends
of similar age might generally decrease and time is mainly
spent together with close relatives, despite a successful KTx.

It has previously been demonstrated that survival in older
KTx recipients in the modern transplantation era is good.4,5,33

In our cohort, overall comorbidity according to the Liu score
was low. The majority had a comorbidity score of 3 or lower
at time of acceptance for KTx and for the 75 percentile was 4.
During the first year after KTx, 6 patients (5%) died, suggesting
that the current preenlistingmedical evaluation of elderly ESKD
patients for KTx is acceptable.

Few studies have identified patientswhodonot experience an
increase in HRQoL after KTx. McAdams-DeMarco et al34-36

showed that frail recipients are at risk of adverse outcome af-
ter KTx with delayed graft function, longer hospitalization
after engraftment, immunosuppressive intolerance and in-
creased mortality. For more than a decade we have at our
center had an increased focus on immunosuppression in this
elderly population.37,38 To avoid rejection but simultaneously
have a low calcineurin inhibitor trough concentration seems
important.39 Even though the KDQOL questionnaire does
not ask about side effects from immunosuppressive medication,
our overall impression was that this was of minor concern for
the patients. In a recent publication,McAdams-DeMarco et al40

have also shown that frail recipients experience improvement in
post-KTx HRQoL. There is however no consensus on how
frailty should be measured. Regardless of this, we did, unfortu-
nately, not measure frailty in our study. Because our population
consist of patients selected as suitable for KTx based on strict
medical criteria and have low comorbidity scores (Table 2), they
are not likely to have high frailty scores.

Donor age was comparable to recipient age and did not
influence on post-KTx HRQoL. In our transplant program
as well as in the Eurotransplant Senior Program, use of ex-
tended criteria donor kidneys for age matched recipients is
well established with good results.29,41 It has ensured kid-
neys for the oldest ESKD population without competing
with the younger recipients and is an important factor when
discussing overall waiting time.

Our study population had SF-36 scores comparable to the
age-matched general population. Even though our study
population comprises a selected group, the recipients will, as
individuals in the age-matched general population, struggle
with health disabilities. Scoring of HRQoLwill refer to the life
of the person, not to the kidney and the results will probably
be influenced by the total health situation. When comparing
our HRQoL results with those of the general population, we
assume that the burden of comorbidities is the same so that
observed differences in score possibly can be attributed to
the KTx.

When selecting ESKD patients 65 years or older for KTx,
the challenge is to know who will benefit from a transplanta-
tion and who will not. Our current data and previous publi-
cation42 show that utilization of comorbidity indexes may
not improve the selection of elderly patients for enlisting.
HRQoL measurement is well established as one evaluation
to select candidates, but questionnaires are often time consum-
ing both for the patients and the clinicians. The numerical rat-
ing scale is used in many setting, that is, to measure changes in
chronic pain over time. Question 22 in the KDQOL question-
naire asks the patients to evaluate their total health on a scale
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from 0 to 10. Our results indicate that the total health score
reflects the scores of the GH domain and the regression anal-
ysis shows that the same independent factors influence both
scores. In a clinical setting, the numerical rating scale may
be quick to perform and interpret as a complementation to
more comprehensive questionnaires to measure changes in
HRQoL over time.

Study Limitations and Strengths

This study has some limitations.We have only 1 single val-
idated instrument to measure HRQoL. The KDQOL ques-
tionnaire is, however, the most commonly used measure of
HRQoL in patients with kidney disease. It was developed
specifically for the ESKD population, and it has been evalu-
ated in a population of KTx recipients. Unfortunately, the
instrument does not capture post-KTx side effects of im-
munosuppression or concerns regarding graft function.
We have not evaluated frailty, which is also a limitation
of the study. The longitudinal nature of the study is a clear
strength. The focus on HRQoL, both in the immediate
postengraftment phase which is a critical time of recovery,
and at 6 + 12 months is important. A long-term HRQoL
evaluation is however still missing and would be of scien-
tific value and clinical importance. Finally, we believe that
we have a good comparator because HRQoL evaluations
were performed regularly before engraftment in a safe and
familiar environment (at home). The fact that no patient
was lost to follow-up is also a definitive strength of the study.
CONCLUSIONS

In this cohort, with low comorbidity score, HRQoL after
KTx was improved when compared with pre-KTx. One year
after KTx the HRQoL was comparable to the age-matched
general population. Short waiting time for KTx was associ-
ated with good HRQoL outcome. Consequently, we recom-
mend preemptive KTx, possibly with a living donor, as the
optimal choice for the old recipient. Further studies are
needed to measure changes in HRQoL for this population
in a longer perspective.
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