Dial Traspl. 2012;33(1):1-8

Dialisis y Trasplante

ELSEVIER -
DOYMA www.elsevier.es/dialis

ORIGINAL ARTICLE

Evaluation of live-donor kidney transplant survival in low body
weight Egyptian children: 25 year-experience

Ahmed Mohammed Mosaad?, Ahmed Farouk Aziz Hamdy?®*,

Nabil Mohamed Abd El-Fattah Hassan?, Mohamed Ashraf Fouda?,
Khaled Mohamed Mahmoud?, Mohamed El-Sayed Salem®,

El-Metwally Lotfy EI-Shahawy®, Ahmed Shokeir¢, Mohamed Adel Bakr?,
Mohamed Ahmed Ghoneim¢

a Nephrology Department, Urology and Nephrology Center, Mansoura University, Mansoura, Egypt
b Nephrology Department, Banha Faculty of Medicine, Banha, Egypt
¢ Urology Department, Urology and Nephrology Center, Mansoura University, Mansoura, Egypt

Received 31 May 2011; accepted 14 June 2011
Available online 7 September 2011

KEYWORDS Summary

Renal Background: |dentification of problems associated with kidney transplantation in small weight
transplantation; children is an essential step toward improving graft function and patient survival.

Low body weight Methods: This study comprised 63 renal transplant children weighing 25kg or less at time
children; of renal transplantation. All children have received living-donor renal allotransplant between
Survival December 1984 and March 2009. These children were retrospectively evaluated regarding their

survival, grafts survival as well as associated risk factors.

Results: Our patient and graft survival rates at 1, 5 and 10 years were (98.4%, 96.8%, and 96.8%)
and (94.9%, 82.6%, and 58.4%), respectively. Significant better graft survival was obtained in
cases with non-glomerular etiology of the end-stage renal disease, pre-emptive transplantation
and when the aorta was used for arterial vascular anastomosis. Significant worse graft survival
was documented among those who experienced pre-transplant hypertension, pre-transplant
blood transfusion, post-transplant acute rejection, chronic rejection, hypertension and graft
obstruction.

Conclusion: The outcome of live donor renal transplantation in children weighing 15-25kg
in our locality as a developing country is comparable to other reports. Better graft survival
rates might be obtained by adopting pre-emptive transplant policy, avoiding pre-transplant
blood transfusions, using aorta for arterial vascular anastomosis in addition to adopting recent
tacrolimus-based immunosuppressive regimens that is associated with reduced incidence of
post-transplant acute rejection and graft dysfunction.
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PALABRAS CLAVE
Trasplante renal;
Ninos de bajo peso
corporal;
Supervivencia

Introduction

Evaluacion de la supervivencia de trasplante de rifidn de donante vivo en nifios
egipcios de bajo peso corporal: experiencia de 25 afos

Resumen

Fundamento: La identificacion de los problemas asociados con el trasplante de rifidn en nifos
de bajo peso corporal es un paso esencial para mejorar la funcion del injerto y la supervivencia
de los pacientes.

Métodos: El presente estudio incluyd a 63 pacientes sometidos a un trasplante de rifién cuyo
peso era <25kg en el momento del trasplante renal. Todos habian recibido un alotrasplante
renal de donante vivo entre diciembre de 1984 y marzo de 2009. Estos ninos se valoraron
retrospectivamente con respecto a la supervivencia, supervivencia del injerto, al igual que
factores de riesgo asociados.

Resultados: Las tasas de supervivencia de nuestros pacientes y del injerto a los 1, 5y 10 anos
fueron del 98,4%, 96,8% y 96,8%, y del 94,9%, 82,6% y 58,4%, respectivamente. Se obtuvo una
supervivencia del injerto significativamente mayor en los casos sin etiologia glomerular de
la nefropatia terminal, trasplante preferente y cuando se usé la aorta para la anastomosis
vascular arterial. Entre los ninos que experimentaban hipertension pretrasplante, se sometieron
a transfusion de sangre pretrasplante, experimentaron rechazo agudo postrasplante, rechazo
cronico, hipertension y obstruccion del injerto, se documentd una supervivencia del injerto
significativamente mas breve.

Conclusion: El desenlace del trasplante renal de donante vivo en nifos cuyo peso corpo-
ral es de 15-25kg en nuestro centro en un pais en vias de desarrollo es comparable al
descrito en otras publicaciones. Ademas de adoptar las pautas inmunosupresoras recientes
basadas en tacrolimo, que se asocian con una disminucién de la incidencia de rec-
hazo agudo postrasplante y disfuncion del injerto, pueden obtenerse mayores tasas de
supervivencia del injerto adoptando una politica de trasplante preferente, evitando las
transfusiones de sangre pretrasplante, utilizando la aorta para la anastomosis vascular
arterial.

© 2011 SEDYT. Publicado por Elsevier Espana, S.L. Todos los derechos reservados.

Patients and methods

Although there have been many recent advances in con- Patients

servative renal replacement therapy, renal transplantation
remains the best treatment option for children with end-
stage renal disease.’

Transplantation results of several large pediatric studies
reported from the North American Pediatric Renal Trans-
plant Cooperative Study (NAPRTCS) registry,> and United
Network for Organ Sharing (UNOS) scientific registry were
quite promising, with outcomes comparable to those of
adult recipients.> Moreover, children with well-functioning
graft have a better quality of life, improved cognitive
development and near normal growth in comparison with
dialysis.*

However, despite advances in immunosuppressive
regimes,® surgical technique as well as pre- and post-
operative managements,® kidney transplantation remains
a challenging procedure in small children with a
higher risk of peri-operative complications and poorer
outcome.”

The aim of this work was to evaluate the outcome of
live-donor renal transplantation in children with end stage
kidney disease who were weighing less than 25kg at time
of transplantation and maintained on different immunosup-
pressive therapeutic modalities post-transplantation.

This study comprised all children weighing 25kg or less at
time of renal transplantation, who received living donor
renal allotransplant in Urology and Nephrology Center Man-
soura University, Egypt, between December 1984 and March
2009.

Methods

A retrospective review of these patients was carried out and
included.

Recipients’ data

Clinical records of kidney transplant recipients were
reviewed for demographic information, recipient age, sex,
cause of end stage renal failure, virology status (hepatitis
C antibody, hepatitis B surface antigen), prior blood trans-
fusion, pre-transplant hypertension, pre-transplant dialysis
therapy, and human leukocyte antigen matching.

Donors’ data
Including donor age, sex, consanguinity, and blood group.
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Figure 1  Patient Survival.

Operative data

Including ischemia time, time to dieresis, number of renal
arteries and site of anastomosis and type of urinary recon-
tinuity.

Immunosuppression

Primary immunosuppression regimens included. Older
regimens included either prednisolone and cyclosporine A
maintenance regimen or the subsequent triple therapy regi-
men of prednisolone, cyclosporine A and azathioprine. More
recent regimens, started since more than one decade and
included either basiliximab induction and maintenance on
prednisolone, tacrolimus, mycophenolate mofetil (MMF) or
steroid avoidance protocol in which children were main-
tained on tacrolimus and MMF after basiliximab induction.
Secondary and tertiary immunosuppression. Secondary
and tertiary immunosuppression protocols were defined
respectively as the first and second modification of main-
tenance (primary) immunosuppressive protocol.

Postoperative morbidities and surgical complications

Including, acute tubular necrosis, graft artery or vein
thrombosis, renal artery stenosis, lymphocele, wound dehis-
cence and secondary urinary recontinuity. Hypertension
was defined as either systolic and/or diastolic BP >95th
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Figure 2  Graft survival.

Table 1 Characteristics of kidney transplant recipients and
donors.
Number  Percentage
Recipients’ data
Age
5-7 years 20 31.7%
8-10 years 22 34.9%
More than 10 years 21 33.3%
Sex
Male 45 71.4%
Female 18 28.6%
Pre-transplant body weight
15-20kg 24 39.7%
20-25kg 39 60.3%
Donors’ data
Age
Mean (years) & SD 34.2+6.2
Range (years) 21-45
Sex
Male 18 28.6%
Female 45 71.4%
Relation
Related
Parents 53 84.1%
Other related 5 7.9%
Unrelated (emotionally related) 5 7.9%

percentile measured upon three or more occasions,®’
diabetes mellitus, infections, hepatic impairment, gastroin-
testinal tract troubles, acute rejection episodes (type and
number) and chronic rejection.

Laboratory parameters

Assessment of the graft function was performed by mea-
suring the serum creatinine, urine analysis and creatinine
clearance using Schwartz’s formula.’® Immunosuppressive
drug level for cyclosporine A (CsA), tacrolimus and sirolimus,
complete blood count, liver function tests, fasting and post
prandial venous plasma sugar viral, profile for hepatitis
C virus, hepatitis B virus, cytomegalovirus, and human
immunodeficiency virus were performed.

Evaluation of graft biopsies

Renal allograft histopathological examination was carried
out in cases of: nephrotic range proteinuria, episodes of
renal dysfunction (25% increase in creatinine from base line)
unexplained by pre-renal, post-renal causes or high cal-
cineurin inhibitor trough level. Histologic examination was
performed according to Banff Schema 1993 criteria."!

Statistical analysis of the data

Qualitative data were displayed in cross tabulation and
quantitative data were described in terms of arithmetic
mean and standard deviation. Bivariate techniques were
used for initial evaluation of contrast. Thus, the Chi-square
and Fisher’s exact test were used for comparison of fre-
quencies of qualitative variables and the unpaired t-test was
used for comparisons of means two quantitative variables.
The endpoints were patient death or return to dialysis.
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Table 2 Immunosuppressive therapy.
Number Percentage
Primary immunosuppressive therapy
Steroid + cyclosporine A 11 17.5%
Steroid + cyclosporine 27 42.9%
A +azathioprine
Basilix- 5 8%
imab + steroid + tacrolimus + mycophenolate
mofetil
Basilix- 20 31.8%
imab + tacrolimus + mycophenolate
mofetil
Secondary immunosuppressive therapy
Indications
Resistant rejection 19 30.2%
Elective 6 9.5%
Chronic tubulo-interstitial 4 6.3%
fibrosis
Hepatic impairment 2 3.2%
Cosmotic 1 1.6%
Types
Steroid + cyclosporine 5 7.9%
A +azathioprine
Steroid + azathioprine 1 1.6%
Steroid + cyclosporine A 1 1.6%
7 11.1%
Steroid + tacrolimus + azathioprine
Steroid + cyclosporine 10 15.9%
A +mycophenolate mofetil
5 7.9%
Steroid + tacrolimus + mycophenolate
mofetil
Sirolimus + mycophenolate 2 3.2%
mofetil

Graft and Patient survival rates were evaluated by means
of Kaplan-Meier survival curves. When evaluating graft sur-
vival, patients who lost their grafts were excluded at the
time of graft loss. When evaluating patient survival, patients
who died with functioning grafts were excluded at the date
of death. Significant variables in the univariate analysis were
further analyzed by the multivariate Logistic regression
method. P value <0.05 was considered statistically signif-
icant. All analysis were carried out using the computer
package SPSS for windows, release 16 SPSS inc., Chicago,
IL, USA.

Results

We studied all children weighing 25kg or less at time of
renal transplantation, the lower body weight limit was
15kg. Sixty-three cases were included in our study, for
whom the mean follow up duration after transplantation was
74.2 £52.8 months (range 1.1-231.5 months). The patient
survival rates at 1, 5, and 10 years were 98.4%, 96.8%, and
96.8%, respectively (Fig. 1) while the graft survival rates
were 94.9%, 82.6%, and 58.4% for the same time periods
(Fig. 2).

The mean age of our cases was 8.9+2.4 years, their
mean body weight was 20.5+ 3 kg, the majority of them
were boys 71.4% and the majority were maintained on
hemodialysis 71.4% (Table 1). On the other hand the mean
age of the donors was 34.2 4 6.2 years; the majority of them
were females 71.4%, parents 84.1% (Table 1) and had the
same blood group of the recipient (71.4%).

The commonest identified cause of renal failure among
our cases was reflux nephropathy (20.6%), while glomerular
causes constitute 15.9%. Other causes included develop-
mental disease (4.8%), hereditary nephritis (3.2%), cystic
kidney disease (4.8%), oxalosis (3.2%), chronic pyelonephri-
tis (14.3%), and other non-identifiable causes.

Regarding surgical aspects, the mean ischemia time was
57.3 £16.1 min, the majority of cases had immediate diure-
sis (63.5%), the majority of arterial anastomosis was to the
common iliac artery (44.4%), and the venous anastomosis to
the inferior vena cava (95.2%). The primary urinary recon-
tinuities were mainly through Leich Grigoir uretero-vesical
anastomosis (88.9%) and secondary urinary recontinuity was
performed for 4 cases through uretero-ureteral anastomosis.

For immunosuppression, the commonest primary
immunosuppressive therapy used was the triple therapy
(steroid, cyclosporine, and azathioprine) (42.9%), the
secondary immunosuppressives were needed for 50.8% of
cases mainly due to resistant rejection (30.2%). The type
of secondary immunosuppression was mainly based on
tacrolimus, MMF or both (Table 2).

On reviewing the post-transplant complications, the com-
monest medical problems were bacterial infections (63.5%),
and post-transplant hypertension (58.7%), while the com-
monest surgical problems were graft obstruction (6.3%) and
Lymphocele (4.8%) (Table 3).

Table 3  Post-transplant complications.
Number Percentage
Medical problems
Hypertension 37 58.7%
Diabetes mellitus 0 0%
Hepatic impairment 3 4.8%
Acute tubular necrosis 1 1.6%
Cerebral hemorrhage 1 1.6%
Heart failure 1 1.6%
Gum hypertrophy 1 1.6%
Bacterial infections
Respiratory tract infections 32 50.8%
Urinary tract infections 4 6.3%
Muco-cutanous infections 4 6.3%
Viral infections
Cytomegalo virus 3 4.8%
Herpes Zoster 2 3.2%
Chicken pox 3 4.8%
Epstein Barr virus 1 1.6%
Surgical problems
Graft obstruction 4 6.3%
Lymphocele 3 4.8%
Urinary leakage 1 1.6%
Hematoma 1 1.6%
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Table 4 Impact of pre-transplant variables on graft survival.

Functioning grafts no. (34) Failed grafts no. (25) P value

Recipient age 8.7+2.9 9+2.1 0.647
Donor age 34.2+3 34+2 0.975
Recipient sex

Male 27 15

Female 7 10 0.104
Donor sex

Male 8 8

Female 26 17 0.470
Donor relationship

Related 33 21

Unrelated (emotionally related) 1 4 0.075
Pre-transplant weight

15-20kg 14 9

20-25kg 20 16 0.687
Original kidney disease

Glomerular 1 7

Non glomerular 33 18 0.005
Blood group

Same 23 18

Different compatible 11 7 0.720
Pre-transplant blood transfusion

Yes 5 15

No 29 10 0.001
Pre-transplant dialysis

Yes 26 24

No 8 1 0.039
Type of dialysis

Hemodialysis 23 19

Peritoneal dialysis 3 5 0.113
Pre-transplant hypertension

Yes 9 18

No 25 7 0.001
Recipient HCV infection

Yes 23 2

No 6 3 0.066

By univariate analysis none of the demographic data were
significant as a risk factor for graft failure. On the other
hand, the glomerular etiology of end-stage kidney disease,
pre-transplant blood transfusions, pre-transplant dialysis,
and pre-transplant hypertension were found to have signifi-
cant risk for graft failure (Table 4).

Analysis of post-transplant risk factors for graft failure
revealed that incidence of acute rejection, chronic rejec-
tion, post-transplant hypertension and graft obstruction
were highly significant by univariate analysis (Table 5).

Table 6 shows that the type of primary immunosuppres-
sive regimen has a significant impact on incidence of acute
rejection being lower among tacrolimus and MMF based reg-
imens. Subsequently, tacrolimus and MMF based primary
immunosuppressive regimens were found to have a better
graft outcome than cyclosporine based primary regimens;
however, this did not rank to statistical significance as shown
in Fig. 3.
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Figure 3 Impact of primary immunosuppressive regimen on

graft survival.
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Table 5 Impact of post-transplant variables on graft survival.
Functioning grafts no. (34) Failed grafts no. (25) P value

Site of vascular anastomosis of main renal artery

Aorta 17 1 0.002

Common iliac artery 15 11

Internal iliac artery 2 13
ATN

Yes 0 1

No 34 24 0.240
Acute rejection

Yes 9 19

No 25 6 <0.001
Type of acute rejection

Acute cellular rejection 5 14

Acute vascular rejection 4 5 0.337
Chronic rejection

Yes 5 19

No 29 6 <0.001
Hypertension

Yes 13 21

No 21 4 <0.001
Bacterial infections

Yes 20 18

No 14 7 0.296
Graft obstruction

Yes 0

No 34 21 0.016

Finally, Table 7 shows that by multivariate analysis only
the incidence of acute rejection and chronic rejection were
significant risk factors for graft survival.

Discussion

The aim of this study was to present our center results of
kidney transplantation in children weighing less than 25kg
at time of transplantation throughout 25 year-period.

All studies show a survival advantage for pediatrics
who receive transplants in comparison with those who
undergo dialysis.” In addition, all reports show a small
but consistent benefit of living donation on mortality at all

Table 6 Impact of primary immunosuppressive regimen on
incidence of acute rejection episodes.
Acute rejection P value
No Yes
Primary immunosuppressive regimen
Steroid + cyclosporine A 5 6
Steroid + cyclosporine 9 18
A +azathioprine
Basiliximab + steroid + 4 1
tacrolimus + mycophenolate
mofetil
Basiliximab + tacrolimus+ 16 4 0.008

mycophenolate mofetil

ages up to 5 years after transplantation.'3-'> However, there-
after, there are few long-term data available, with one
center showing a benefit' and one not'® at 10 years after
transplantation.

In our series, the overall patient cumulative survival rates
were 98.4%, 96.8%, and 96.8% at 1, 5, and 10 years post
transplantation respectively. These results were comparable
if not better to the overall patient survival rates in other
studies which vary between 70% and 100% at 5 years,'>-23
75% and 95% at 10 years.'314.18-23

The estimated graft survival for our pediatrics was 94.9%,
87.1, 82.6%, and 58.4% at 1, 3, 5, and 10 years, respec-
tively. In comparison, the overall transplant survival varies
between 44% and 95% at 5 years,'>'4'8-23 23% and 95% at
10 years.'>'418-23 | jving related donation has been shown to
benefit outcome, compared to deceased donation.'*2425 |n
comparison with our adult transplants from the same cen-
ter, the graft survival was 92%, 76%, and 51.9% at 1, 5, and
10 years, respectively.?

The mean recipient age at time of transplantation was
8.9+2.4 years (ranging from 5 to 13 years). It was not
found to have any impact on graft survival. This comes in
accordance with data from Scientific Registry of Transplant
Recipients (SRTR) which documented that pediatric recip-
ients younger than 11 years old who received living donor
transplants had 5-year graft survival rates that were as good
as, if not better than recipients in older age groups.?’

In our study, glomerular causes of ESKD were associ-
ated with poorer graft outcome; this may be attributed to
higher rate of recurrence post transplantation. This comesin
accordance with a study based upon the NAPRTCS database
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Table 7 Factors affecting graft survival by multivariate analysis.

Variable Regression estimate (B) SE Relative risk exp (B) P value
Acute rejection 1.789 0.718 5.981 0.013
Chronic rejection 2.626 0.721 13.818 <0.001

which compared transplant outcomes of 752 FSGS pediatric
patients with 5732 control patients. Graft loss from recur-
rent FSGS among children was found to be 6.1% at five
years.2®

The graft failure rates were found to increase by up to
40% for recipients with more than five blood transfusions
before transplantation.?’ In our study, we found that chil-
dren with pre-transplant blood transfusion have significant
inferior graft outcome.

In our study the graft survival of pre-emptive trans-
plants was better than those transplanted while already
commenced dialysis. Several large analyses have demon-
strated that preemptive transplantation leads to substantial
improvements in patient and graft survival when compared
to transplantation after a period of dialysis therapy.?® The
benefit of pre-emptive renal transplantation is likely a result
of the avoidance of the cardiovascular consequences of long-
term dialysis.

We found a significant impact of pre-transplant hyperten-
sion on graft survival. Cosio et al.,? reported that patients
with poorly controlled pre-transplant blood pressure had
worse graft survival than patients with well-controlled pre-
transplant blood pressure. This may be explained by the fact
that hypertension in childhood contributes to premature
atherosclerosis and the early development of cardiovascular
diseases such as left ventricular hypertrophy, hypertensive
cardiomyopathy and congestive heart failure.*

As regard the vascular anastomosis, the arterial anasto-
mosis was to the common iliac artery (44.4%), aorta (30.2%),
and Internal iliac artery (25.4%), while the venous anasto-
mosis to the inferior vena cava was in 95.2% of cases. We
noticed that the site of anastomosis of main renal artery has
a significant impact on graft survival; this comes in accor-
dance with Adams et al.,3' who found better outcome in
renal transplantation in small children with the use of the
aorta and the distal caval vein to perform vascular anasto-
moses.

In our series, in spite of the tendency toward improve-
ment in graft function in patients treated with tacrolimus
based immunosuppressive regimens in comparison to
cyclosporine based regimens, the impact on graft out-
come did not rank to statistical significance. This could
be explained by shorter duration of follow up in recipients
treated with tacrolimus.

Nearly half of our cases experienced acute rejection
episodes (46%), and the majority of them had one rejec-
tion episode. This was slightly lower than that of El-Husseini
et al.,3> who reported acute rejection episodes in 52.4%
of his series. This may be explained by recent adminis-
tration of tacrolimus based immunosuppressive regimens
among all recent transplanted children who showed signif-
icant lower acute rejection episodes. We found that the
incidence of acute rejection was associated with lower

graft survival, which was statistically significant by both
univariate and multivariate analyses. Many studies®** have
previously demonstrated that acute rejection is associated
with poor outcome.

Chronic rejection is one of the common causes of
graft loss among transplant recipients, including children.
Forty-two percent of our cases suffered from chronic rejec-
tion. It was found to have a significant impact on graft
survival by both univariate and multivariate analysis. Other
studies like Joosten et al.,3 and Chapman et al.,® had
demonstrated that chronic rejection was one of the leading
causes of graft failure.

In summary, renal transplantation is the best treatment
option for end-stage renal disease in children and should be
considered in every child when renal replacement therapy
is indicated. Pre-emptive transplantation can avoid long-
term dialysis complications and was found to be associated
with superior graft outcome. Every effort should be made to
avoid pre-transplant blood transfusion and post-transplant
complications particularly acute rejection which was proved
to be significantly reduced by primary tacrolimus-MMF based
immunosuppressive regimens and induction therapy.
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