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ORIGINAL ARTICLE

Influence of clinical parameters on five year patient
and graft survival after first renal transplantation
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Background: Survival after renal transplantation is the
most important outcome measure when transplantation
results are analysed. The determinators of patient and
graft survival after renal transplantation are incompletely
known and conflicting results have been reported. The
purpose of this study was to evaluate the effect of com-
mon clinical parameters on patient and graft survival.
Material and Methods: Three hundred sixty three pa-
tients (pts), 235 men and 128 women, 39 years old (range
16-69), who received a first renal transplantation (Rt)
from 1.1.1987 to 31.12.96, were studied. The influence
of graft origin (LR or CD donor), method of dialysis
(HD, PD), donor and recipient hypertension (DH, RH)
before transplantation, delayed graft function (DGF),
acute rejection (AR), recipient and donor sex on pa-
tient and graft survival was investigated. The methods
Kaplan Meier, Log Rank, Breslow and Tarone Ware
were used for statistical analysis.

Results: One and 5 year patient survival of the whole
sample was 96.14% and 90.63% respectively. Pts with
LRD or CD presented 1 and 5 survival 97.84%-95.24%
and 93.13%-82.44% respectively (p:0.00005). Pts on HD

Renal transplantation is the treatment of choice
for most of patients with end stage renal failure. Un-
fortunately, until now, there are two major obstacles in
renal transplantation: a) the limited number of kid-
neys available' and b) the unsolved problem of chronic
allograft nephropathy?®. The effort to augment the kid-
ney supply, allowed the use of marginal donors while
the research for the reasons of kidney rejection re-
sulted in new immunosuppressive protocols that pro-
longed the rate of graft survival®. Cadaveric graft sur-
vival rates now approximate 90% at 1 year and 70% at
5 years*.

Survival after renal transplantation is the most im-
portant outcome measure when transplantation results
are analysed. The determinators of patient and graft
survival after renal transplantation are incompletely
known and conflicting results have been reported. Also
it is universally accepted that there are various factors
that may influence graft and patient survival. There are
differences between centers that can result in 10% higher
or lower graft survival. This may have been influenced

or PD before Rt had 97.31%-92.59% and 90.74%-85.19%
1 and 5 year survival respectively (p:0.03). Pts with RH
or not before Rt had 96.26%-90.37% and 98.39%-
96.77% 1 and 5 year survival respectively (p:0.02). Pts
with DH or not had 95.29%-83.33% and 98.92%-96.77%
1 and 5 year survival respectively (p:0.0015). One and 5
year graft survival (gs) of the whole sample was 87.33%
and 68.60% respectively. Grafts from LRD or CD had 1
and 5 year survival 91.34%-72.73% and 80.94%-61.83%
respectively (p:0.03). Grafts from DH or not had 1 and
5 year survival 88.10%- 64.29% and 96.77%-84.41% re-
spectively (p:0.001). Grafts with DGF or not had 1 and 5
year survival 73.02%-55.56% and 91.67%-73.26% respec-
tively (p:0.0001). Grafts with AR or not had 1 and 5 year
survival 82.98%-48.94% and 89.52%-76.61% respectively
(p:0.00005).

Conclusions: In conclusion better 5-year survival had
pts with a LRD, previously on HD, without hyperten-
sion before Rt or a normotensive donor. Better survival
presented grafts coming from a normotensive donor, a
LRD, without DGF or AR.
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by time related changes in patient selection, post — trans-
plantation management and immunosuppressive regi-
mens.

This study was performed in order to examine ret-
rospectively the impact of various clinical parameters on
patient and graft survival after first renal transplanta-
tion.

Material and Methods

From January 1, 1987 through December 31, 1996
four hundred forty two renal transplantations took place
in Hippokratio General Hospital of Thessaloniki. The
study cohort consisted of three hundred sixty three pa-
tients (363) that had their first kidney transplantation.
There were 235 men and 128 women. Patients under the
age of 16 considered to be pediatric cases.

Thirty four pediatric renal transplants (7.63%), thirty
three second or more transplants (7.48%), and twelve
transplants lost to follow up (2.71%) were excluded from
the study.

The mode of dialysis before RT was hemodialysis in
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297 and CAPD in 54 patients. Of the 363 evaluable trans-
plantations, 232 patients received a transplant from liv-
ing related donor (63.91 %) and 131 from a cadaveric
one (36.09 %). As a whole they were 38.83+11.86 years
old (range 16.38 to 68.86 years). Cadaveric kidney trans-
plant recipients’ mean (SD) age was 46.43 (11.16) and
LRD recipients’ was 34.49 (9.93). The donors were 163
male and 200 female. The mean (SD) age of cadaveric
donors was 37.70 (17.84) compared with 58.02 (12.39) of
living related donors. Acute rejections according to Banff
criteria were recorded in 94 patients and delayed graft
function in 63 cases.

We considered that there was hypertension when
systolic blood pressure was more than 140 mmHg or
diastolic blood pressure more than 90 mmHg in two or
more different readings or the patient was taking anti-
hypertensive treatment. Hypertension was recorded in
187 recipients (RHT) before RT. Forty two donors had
past history of hypertension (DHT)

The influence of graft origin (LRD or CD), recipi-
ent and donor sex, mode of dialysis (HD or CAPD),
delayed graft function, donor and recipient hyperten-
sion before Rt and acute rejection was studied.

Descriptive statistics were used for the demografic
data, independent T test was used to compare the means.
The cumulative survival was estimated with the product

Table 1. Study period, number of transplants and patients
excluded.

Study period 1987-1996
Sum of transplants 442
Excluded from the study

pediatric transplants 34 (7.63%)
2" or > transplants 33 (7.48%)
lost to follow up 12 (2.71%)

Table 2. Number of ransplants studied and demographic
data

Cohort studied (1* Rt) | 363

age (years) 38.83 = 11.86

range 16.38 - 68.86 years

men 235 (age: 39.16+11.71 years)
women 128 (age: 38.24+12.59 years)

Recipients with LRD

Recipients with CD
Previous mode of
treatment hemodialysis | 297
CAPD 54

Recipients with
hypertension before Rt | 187

235 (age: 34.49= 9.93 years)
131 (age:46.43+11.16 years)

Recipients with acute

rejection episode/s 94
Recipients with DGF | 63
Recipients’ deaths 56

Table 3. Donor demographic data

men 163 (age: 47.06% 20.13)
women 200 (age: 53.70£14.62)
LRD 232 (63.91 %)

age 58.02 % 12.39 (mean * SD)
CD 131 (36.09 %)

age 37.70 = 17.84 (mean * SD)
Hypertensive donors: 42

limit method (Kaplan Meier) and the differences be-
tween group survival were estimated by the methods
Log rank, Breslow and Tarone - Ware. Statistical analy-
sis was performed using the SPSS for windows (v 10.1)
software package.

Results

One and 5 year patient survival of the whole sample
was 96.14% and 90.63% respectively (Table 4, Figure 1).
Pts with LRD or CD presented 1 and 5 survival 97.84%-
95.24% and 93.13%-82.44% respectively, p: 0.00005,
(Table 4, Figure 1). Pts on HD or CAPD before Rt had
97.31%-92.59% and 90.74%-85.19% 1 and 5 year sur-
vival respectively, p: 0.03 (Table 5, Figure 2). Pts with
RH or not before Rt had 96.26%-90.37% and 98.39%-
96.77% 1 and 5 year survival respectively, p: 0.02 (Table
6, Figure3). Pts with DH or not had 95.29%-83.33% and
98.92%-96.77% 1 and 5 year survival respectively, p:
0.0015 (Table 7, Figure 4). One and 5 year graft survival
(gs) of the whole sample was 87.33% and 68.60% re-
spectively (Table 8, Figure 5). Grafts from LRD or CD
had 1 and 5 year survival 91.34%-72.73% and 80.94%-
61.83% respectively, p: 0.03 (Table 8, Figure 5). Grafts
from DH or not had 1 and 5 year survival 88.10%- 64.29%
and 96.77%-84.41% respectively, p: 0.001 (Table 9, Fig-
ure 6). Grafts with DGF or not had 1 and 5 year survival
73.02%-55.56% and 91.67%-73.26% respectively, p:0.
0001 (Table 10, Figure 7). Grafts with AR or not had 1
and 5 year survival 82.98%-48.94% and 89.52%-76.61%
respectively, p:0.00005, (Table 11, Figure 8).

Graft survival was not influenced by recipient or
donor sex, recipient hypertension and mode of dialysis.
Patient survival was not influenced by recipient or do-
nor sex, delayed graft function and acute rejection epi-
sodes.

Discussion

Although long term patient survival following renal
transplantation remains considerably below that of the
general population, it is much superior to that experi-
enced by dialysis patients. Recently it was reported that
the mortality risk of dialysis patients placed on a trans-
plantation waiting list was 68% lower among those re-
ceiving a transplant when compared with patients re-
maining on the waiting list®. However life expectancy
beyond 10 years is still considerably less than in the gen-
eral population and this is mainly for three reasons: co-
morbid illness affecting the cardiovascular system, ma-
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Table 4. Recipient survival according to graft origin (LRD or CD)
(period 1987-1996)

Figure 1. Recipient survival according to graft origin (LRD
or CD) (period 1987-1996)

all patients pts with LRD pts with CD
no 363 no 231 no 132
1% year 96.14% 97.84% 93.13%
2" year 94.21% 96.54% 90.08%
31 year 93.11% 96.10% 87.79%
4™ year 91.74% 95.24% 85.50%
5™ year 90.63% 95.24% 82.44%

Log Rank : p=0.00005, Breslow : p=0.00005, Tarone — Ware :
p=0.00005

Table 5. Recipient survival according method of dialysis
(HD or CAPD)

method : HD method : CAPD
no 297 no : 54
1% year 97.31% 90.74%
2nd year 95.96% 87.04%
3t year 94.95% 87.04%
4t year 93.94% 85.19%
5t year 92.59% 85.19%

Log Rank : p= 0.032, Breslow: p= 0.015,
Tarone — Ware: p= 0.020

Table 6. Recipient survival in the presence of hypertension
or not before RT
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Figure 2. Recipient survival according to method of dialy-
sis (HD or CAPD)
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Figure 3. Recipient survival in the presence of hypertension
or not before RT
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transplantation transplantation

no 187 no 124

1% year 96.26% 98.39%

2" year 94.12% 98.39%

3 year 93.05% 96.77%

4t year 91.44% 96.77%

St year 90.37% 94.15%

Log Rank : p= 0.014, Brelow : p= 0.021, Tarone — Ware : p= 0.017

Table 7. Recipient survival in the presence of a hyperten-
sive donor or not
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Figure 4. Recipient survival in the presence of hypertensive
donor or not

pts with pts with
hypertensive normotensive

donor donor

no 42 no 221

1% year 95.24% 98.92%
2nd year 88.10% 98.39%
3" year 88.10% 97.85%
4™ year 83.33% 97.85%
5™ year 83.33% 96.77%

Log Rank : p= 0.001, Breslow : p=0.001, Tarone — Ware : p=
0.001
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Figure 5. Graft survival according to its origin (LRD or

CD) (period 1987 - 1996)

Table 8. Graft survival according to its origin (LRD or CD)
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Figure 6. Graft survival and donor hypertension
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Table 9. Graft survival and donor hypertension before Rt
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Figure 7. Graft survival and DGF

grafts with grafts with
hypertensive normotensive

donor donor

no 42 no 221

1% year 88.10% 96.77%
2nd year 78.57% 94.09%
31 year 73.81% 88.71%
4t year 64.29% 86.56%
5™ year 64.29% 84.41%

Log Rank : p= 0.001, Breslow : p= 0.001, Tarone — Ware : p= 0.001

Table 10. Graft survival and DGF
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Figure 8. Graft survival and acute rejection

grafts with grafts with

delayed immediate
function function
no 63 no 288
1% year 73.02% 91.67%
2nd year 73.02% 86.46%
3 year 68.25% 81.60%
4t year 58,73% 76.74%
5™ year 55.56% 73.26%

Log Rank : p= 0.0005, Breslow : p= 0.00005, Tarone — Ware : p=
0.0001

Table 11. Graft survival and acute rejection
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grafts with grafts without

acute rejection acute rejection
no 94 no 248
1% year 82.98% 89.52%
2nd year 75.53% 85.98%
3 year 65.96% 83.06%
4% year 53.19% 79.84%
5™ year 48.94% 76.76%

Log Rank : p= 0.00005, Breslow : p= 0.00005, Tarone —Ware :
p= 0.00005
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lignant disease and infective illness. Co-morbid disease and
conditions such as hypertension, coronary artery disease
or peripheral vascular disease in the patient may have a
significant effect on mortality risk’. The incidence of deaths
per year per 1000 transplant recipients, as reported to the
UNGOS Scientific Registry, revealed 25 among pediatric
recipients, 10 among adults under the age 75 years and 80
among adults at or above age 75 years®.

The overall, LRD and CD patient and graft survival
of our material (table 4, 8), is in agreement with the
results published recently in the Guidelines for Renal
Transplantation by the EDTA’. The survival of patients
who undergo renal transplantation has improved over
the past three decades. In the mid 1970s 1-year patient
survival in those over 35 years of age was only around
60% while in the younger adult it was around 85%. Most
recent data indicate a 1 — year mortality rate of 6%, a 5 —
year patient survival rate of 81% for cadaveric and 90%
for living renal transplant recipients with patient half
lives of 21 and 30 years respectively'’. A multivariate
analysis suggested that reduced survival of cadaveric
renal transplant recipients correlated with older age,
longer duration of pretransplant dialysis treatments,
diabetes, and /or smoking, but not with any specicfic
posttransplant variables''. Our findings suggest that graft
origin (LRD v CD) has a statistically significant impact
on patient survival (in favor of LRD) and this is in agree-
ment with the above mentioned and other reports'®'2
Although recipients of living related donor kidneys are
at a lower risk of death than cadaveric kidney recipients,
the risks among living-unrelated and cadaveric kidney
recipients are similar. However, the mortality rates do
not differ substantially between HLA — matched and —
mismatched recipients, nor between African — Ameri-
can and non — African — American recipients’®,

Until now the results as far as the influence of dialy-
sis modality on patient survival are conflicting. It has
been reported that there is no effect of the dialysis mo-
dality on patient survival after 10 years of follow up'>!,
that the relative risk of mortality is lower in PD patients
without the effect being significant'> and that survival is
better in HD patients without the differenece being sig-
nificant after three year follow up'>. In our study (Table
S, Figure 2) we found that patients previously on HD
had ss better susrvival compared to patients previously
on CAPD. The fact that this study was a retrospective
and the two groups contained transplants from living
related and cadaveric donors does not allow to discuss
about causative reasons for the difference. The relation
of dialysis modality with graft outcome has been con-
nected with conflicting results. It was supported that PD
patients may have altered T-cell subset ratios that could
adversely affect graft outcome!'¢. Others have shown no
difference in outcome either the patients were o CAPD
or HD'>". We did not find difference in graft survival
between patients on HD or CAPD.

About 50% of our patients were known hyperten-
sives before transplantation. These patients had signifi-

cantly worse survival after transplantation compared to
that of normotensives (Table 6, Figure 3) while graft
survival did not present difference. On the contrary,
Ojo et al found that recipient hypertension before trans-
plantation affected significantly graft survival but not
patient survival'’. In this work only recipients with pri-
mary renal disease hypertensive nephrosclerosis were
compared with the normotensives!” while we included all
the hypertensive recipients irrelevant of primary renal
disease and duration of hypertension.

Donor factors are strong determinants of renal trans-
plant outcomes'®. Cadaveric organs are considered suit-
able for allotransplantation only after a satisfactory as-
sessment of organ viability. Adequacy of renal function
is a major factor used to determine the viability of ca-
daver kidneys. However, beyond a requirement for pri-
mary brain death, there are no standardized criteria for
the acceptance of cadaver organ donors". Faced with a
perennial shortage of transplantable organs, donor ac-
ceptability criteria are being relaxed cautiously to in-
clude marginal donors as a means of expanding the po-
tential donor pool®. The marginal donor pool includes
non-heart beating donors, donors at the extremes of
age, systemic illness leading to renal parenchymal dam-
age, preexisting renal disease and hypertension.

Successful renal transplantations have been reported
from donors with clinically detectable hypertension?. It is
well known that hypertension predisposes to systemic ath-
erosclerosis with renal involvement. Primary hyperten-
sion affects 25% of US adult population® and is leading
cause of end stage renal failure. Renal disease from HTN
does not manifest with diminished renal function for one
or more decades after the onset. Thus advanced hyper-
tensive nephrosclerosis may be undetected by the rutine
methods used to assess renal function in potential do-
nors. Recently it was reported that cadaveric renal trans-
plants from donors with HTN accounted for 15% in USA,
that the duration of hypertension was an independent
risk factor for graft survival*® and that programms trans-
planting fewer affected donor kidneys had better than
average survival. Our results, in agreement with others,
showed that hypertensive donors are connected with sig-
nificantly lower patient and graft survival (Table 7, 9 Fig-
ure 4, 6). Donor hypertension was found by others to
significantly affect graft survival’, while patient survival
was not affected. Ojo et al in the group of hypertensive
marginal donors included only patients with >10 year
history of hypertension and compared them with donors
with less than 10 year hypertension'’.

Clinical studies have confirmed an association be-
tween posttransplant hypertension and poorer graft
outcome?*. In these studies graft dysfunction considered
to be causative factor of hypertension and not vice versa.

Recipient’s sex has very little or not at all influence
on the survival of renal transplants. There is a small but
statistically significant advantage for females, which be-
comes obvious about 3 years after transplantation.
Women who receive male donor kidneys have some-
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what better outcomes than those who receive female
donor kidneys or than men who are transplanted with
female donor kidneys’. In our material, sex was, in agree-
ment with others®, not found to have significant impact
on patient survival.

Delayed graft function (DGF) after renal transplan-
tation remains a vexing problem. For the clinician, post-
operative care becomes more complex: assessment of
graft function and detection of early rejection require
increased vigilance and result in more frequent use of
both noninvasive and invasive testing methods. DGF
entails reinstitution of dialysis and re-exposure to the
associated morbidity, prolongation of hospital stay and
postponed social and professional rehabilitation. For
society and the already overburdened Health Care Sys-
tem, DGF considerably increases hospital costs*. In
addition to these well recognized immediate detrimental
consequences, substantial controversy persists as to the
long term impact of DGF on kidney graft survival. Stud-
ies analyzing the effects of DGF on cadaver renal trans-
plantation outcome are inconsistent. In line with oth-
ers®’ our findings show that there is no significant impact
of DGF on patient susrvival. On the other hand there
are reports supporting that DGF has significant impact
on patient survival®®. On the contrary we found a signifi-
cant effect of DGF on graft function over the five year
follow up in agreement with others 102523,

While there is no doubt about the adverse effect of
acute rejection episodes on long term graft survival?’*,
there is still controversy about acute rejection and pa-
tient survival. We found that acute rejection has ss im-
pact on graft but not on patient survival. It has been
reported that when DGF and acute rejection are present
simultaneously there is lower patient survival?’.
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I'. Bégyoviag, I'o. Mvoggiijs, M. Acovroivy, B.
Hoaxavirodidov, A. I'dxng, E. Atuatriiong, .
Kagaoappioov, I'. Avrtovidon, A. [lavridxn. H exidgaon
RAMVIXOV TAQUUETQMV OTNV TEVTUETY emPiwon aoOe-
VAV %L LOCYEVILATOV LETA 0.0 TQWTT) VEQPOLXT] LETANO-
oyevon. Inmoxodreia 2004, 8 (2): 62-68
X®romog: Snomog avTHS UELETNG NTOV 1 EXTIUNON TG
eMLOQOONG XOWWAV XAVIRDOV TOQOUETQWY OTNV
emiPlwon aoBevoy nat pooyxesvudrov. Torardolol
eENvta toeig aobeveig (pts), 235 dvdpeg nar 128
yuvaixreg, ue uéon nixio 39 €, (dronvpovon 16-69
€tn), vePMONOaY Og TEATN VEQPOLRY UETOUOOYEVON
(Rt) amé 1.1.1987 p.exot 31.12.96.
YAweo xor p€Bodor: MeletOnrov n enidoaon g
meoéhevong tov pooyevpatog (ovyyevig Lwvtavog
d6mg: LRD, mtopotindg ddmg: CD), to gpiho ddt non
Mmtn,  uéBodog eEwvepoirig ®dBapong (aLpuord-
Bapon: HD, mepitovaing »dBapon: PD), n robvote-
onuévn €vapgn vepowxriig Aettovpytag (DGF), 0
vréptaon 86t (DH) naw Mmrny (RH) mow amd v Rt
naL toL eeo6do oEelag amdooymg (AR). Ou uébodou
Kaplan Meier, Log Rank, Breslow and Tarone Ware

XONOLUOTOWONRAV YL OTATOTIRY] OvAAvON.
Anoteréopata: H emPimon evog row S5 e1vv aobBeviv
%O LOOYEVUATMV GAov Tov delypartog frav 96.14% o
90.63% oavtiotovyo. Pts ue LRD 1 CD mapovoiooav
emPBioon 1 wow S ety 97.84%-95.24% wnon 93.13%-
82.44% avtiotoryo (p:0.00005). Pts oe HD 1 PD mowv
oo ™ Rt elyoav empPioon 1 xow 5 etdv 97.31%-92.59%
rar 90.74%-85.19% owvtiotouxa (p:0.03). Pts ue RH 1
Oyl mowv and ™ Rt emPiwon 1 zar 5 etodhv 96.26%-
90.37% wnow 98.39%-96.77% avtiotorya (p:0.02). Pts pe
DH 1j oyt elxav 1 now 5 etdv emfPiwon 95.29%-83.33%
®at 98.92%-96.77% avtiotouya (p:0.0015). H emfPiwon
eVOC ®OL 5 €TV TV HOOYEVUATWV GAOV TOU delyHoTog
(gs) Ntav 87.33% o 68.60% avtiotoryay. Mooyetuarta
a6 LRD 1 CD eiyav emfiowon 1 wow S etdv 91.34%-
72.73% wou 80.94%-61.83% avtiotoiya (p:0.03).
Mooyetpata amd DH 1 Sy elyav 1 now S etddv emfimon
88.10%- 64.29% war 96.77%-84.41% aviiotoiya
(p:0.001). Mooyevuato pe DGF 1 6y eixav 1 now 5
etV emPioon 73.02%-55.56% now 91.67%-73.26%
avtiotoryo (p:0.0001). Mooygvpata pne AR 1 oyt eiyov
1 »nav 5 etdvempPioon 82.98%-48.94% now 89.52%-
76.61% oavtiotouyo (p:0.00005).

Youmegdopota: Kaliteon mevrast) emiPimon
moovotaoav ot pts pe LRD, wov mowv fjtav oty HD,
xwolg vmepTaon mELV amxd TN UETOUOOYEVON WE
vopuotaowxd ddtn. Meyahitepn emfimon mapovaio-
OOV TOL LOOYEVUATOL TTOV TTQOEQYOVTAY OITTG VOQUOTAUOLHO
06t mov fjtav LRD, ywpic DGF 1 AR.
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