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Abstract

Backgrounds: Recent advances in post Kidney Transplantation (KT) care, have
led to a dramatic improvement in short-term outcomes in order to achieve trans-
plantation tolerance; including the ideal tool for clinical monitoring & new
therapeutic line. This study was undertaken to analyze the CD62L in Kidney
Transplant Recipients (KTRs) and to investigate its efficacy as a marker of good
graft survival. Methods: Fifty pediatric KTRs and 12 healthy controls were in-
cluded in the study, the frequency of T cell activation markers; CD62L was
measured with flow cytometry after renal transplantation. Clinical, laborato-
ry, immunosuppressive therapy data and graft function of transplant reci-
pients were collected and correlated with their CD62L peripheral blood per-
centage. Results: The circulating CD62L% was significantly more in transplant
recipients than controls (44.74% * 17.45% vs. 33.36% * 11.54%, p = 0.02). CD
62L% was more frequent in recipients of living related donors (p = 0.05), po-
sitively correlated with donor age (p = 0.04, r = —0.29*%) and CD 4% (p =
0.000, r = 0.615). CD26L% did not show significant association with acute re-
jection or chronic rejection (p = 0.432, p = 0.91 respectively) or with graft func-
tion (serum creatinine or eGFR, p = 0.086, p = 0.988 respectively) or immuno-
suppressive medications. Conclusion: Peripheral CD62L% is increased after KT
than healthy controls, however, it cannot reflect either clinical (serum creatinine
and eGFR) or pathological renal graft injury. CD62L surface marker needs more
analysis for its potential diagnostic and therapeutic implications as a Treg cell
activation marker.
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1. Introduction

Recipient’s immune status/sensitization, quality of organ, and immunosuppres-
sive treatment are some of the factors that determine graft function and survival
after Kidney Transplantation (KT) [1]. Different strategies have been developed
in a trial to induce graft tolerance that necessitate better understanding of basic
tolerogenic mechanisms as well as the capital role that T cells play during trans-
plant rejection [2].

Regulatory T cells (Tregs) have been described as specialized T lymphocytes that
are able to suppress immune responses to self and non-self-antigens and subse-
quently they mediate tolerance [3]. Tregs have been shown to be important in
maintaining immune homeostasis and preventing autoimmune disease, includ-
ing autoimmune kidney disease. It is also likely that they play a role in limiting
kidney transplant rejection and potentially in promoting transplant tolerance
[4].

In an attempt to reduce the burden of pharmacologic immunosuppression with
subsequent reduction of morbidity and mortality after KT; approaches such as to
use biologic therapies in the form of a patient’s own immune cells have been de-
veloped. These approaches aimed to infuse suppressor immune cells that can se-
lectively impair allograft reactivity rather than globally suppress one’s immune
system [5].

L-selectin (CD62L) is a glycoprotein and cell adhesion molecule that is ex-
pressed on most circulating leukocytes and involved at the stage of leukocyte
rolling and tethering to the vascular endothelium including glomerular capillary
endothelial cells [6] [7]. Three types of selectins had been identified: P-selectin
(platelet selectin), E-selectin (endothelial cell selectin), and L-selectin (leukocyte
selectin) [8]. L-selectin regulates entry of naive and central memory T cells into
lymph nodes and activated CD8* T cells to sites of inflammation. Down regula-
tion of L-selectin on T cells is known to take place following engagement of the
T-cell receptor, and this has led to L-selectin being used as a marker of T cell ac-
tivation.

Therefore, studying CD26L is important from two sides: first, promising an ideal
noninvasive, inexpensive, reproducible, and clinician/patient accessible monitor-
ing tool of T cell activation following KT; second, studying CD26L will help to
understand the immunobiology of graft rejection with subsequent identifying
novel therapeutics.

The recent decade has seen different clinical teams commence and complete
first in man clinical trials utilizing Treg cells as an adoptive cellular therapy to
achieve tolerance based on understanding immunobiology after transplantation.
Those hopeful studies on Treg cell therapy in transplantation could more accu-
rately target the antirejection response and reducing chronic allograft toxicity [9]
[10]. However, the understanding of the underlying mechanisms is complicated;
because these data differ depending on the species, type of Treg cells, differentia-

tion state and micro-environment [11].
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In this study we aimed to investigate the recent findings of CD62L% as non-
invasive immunologic monitoring biomarker of graft function and as an indica-

tor of graft survival after KT in pediatrics.

2. Methods
2.1. Patients

This is a cross sectional case-control that included a total of 50 consecutive pe-
diatric Kidney Transplant Recipients (KTRs). All recipients had ABO-compatible
renal transplants and received an allograft at the Centre of Paediatric Nephrolo-
gy and Transplantation (CPNT), Children’s Hospital, Cairo University, Egypt.

Serum creatinine levels were in the range of normal values and there was an
absence of hypertension and proteinuria. Subjects were not routinely screened
for the development of the novel HLA antibodies post-transplant. Anatomical
problems were excluded by ultrasound and nuclear scans. Kidney transplant re-
cipients showing signs of ureteral obstruction and/or renal artery stenosis of the
graft, arterial, venous thrombosis, and infection-induced fever were excluded
from the study.

Our kind KT pediatric patients were divided into 15 female and 35 males and
they were from non-consingouus marriage (74%). On the other hand, the donor
female (28) were more than donor male (22). All patients on HD since the last 9
years, only one patient had previous transplantation, moreover; only 2 patients;
had brothers with the same conditions.

Before transplantation; 18 patients had not previously taken antihypertensive
drugs but at discharge from hospital after KT, 38 patients had controlled hyper-
tension on double antihypertensive drugs.

All the donors had not medical problem apart from anemia & controlled HTN;
Both donor & recipient had not blood transfusion diseases (-ve IgG HIV, -ve
IgG CMV) & all were vaccinated against HBV.

Twelve age-Body Mass Index (BMI) and gender-matched healthy children with
no clinical signs or family histories of renal disease served as controls. They were
recruited from the Pediatric Clinic of Centre of Excellence® of the National Re-
search Centre (NRC). The study was taken 18 months from June 2018 to De-
cember 2019.

2.2. Ethical Issues

The study was approved by the ethical committees of the NRC, and Pediatric
Nephrology Unit (PNU), Cairo University Children Hospital, Egypt. Blood sam-
ples from patients and control were collected upon written informed consent in

accordance with the Declaration of Helsinki.

2.3. Immunosuppressive (IS) Regimens

Antibody induction therapy was received by 46 patients, while 4 patients did not

receive antibody induction immunosuppression. IL-2 receptor blocking antibo-
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dy (anti-IL-2R Ab, Basiliximab). Anti-Thymocyte Globulin (ATG) [12].

All children received intravenous methylprednisolone perioperative, as a part
of induction immunosuppression. Steroids were tapered to oral form a week af-
ter transplantation then kept on high dose till the end of the first month. By the
first year of transplantation, steroids gradually subsided to oral low dose pred-
nisolone [13].

In addition to steroids; immunosuppressive protocol included calcineurin in-
hibitor (CNI) and Mycophenolate Mofetil (MMF). MMF was administrated as
an adjuvant therapy to all patients for at least 1-month post-transplantation then
continued in 46 patients afterward and replaced by evirolimus (Mammalian tar-
get of rapamycin inhibitors) = (mTORI), with low CNI dose in 4 patients. The
initial dose of MMF was 360 - 1440 mg/day, and the dose was modified based on
adverse effects such as diarrhea or leucopenia [14].

2.4. Clinical Parameters

The potential factors which may affect surface marker CD62L were included. The
number of HLA mismatch (out of 6 HLA alleles for the 3 assessed HLA classes;
HLA class A, HLA class B, HLA class DR), donor relation (related vs. unrelated),
episode of cytomegalovirus (CMV) infection, graft function (in term of serum
creatinine and calculated Glomerular Filtration Rate (eGFR)) and CNI trough
levels at assessment were evaluated.

Cold ischemia time was defined as the time elapsed between clamping of the
donor graft artery and de-clamping of the anastomosing vessel in the recipient
(signifies the duration of ischemia/reperfusion injury). Acute Rejection (AR) was
defined as a rise in serum creatinine of 20% - 30% from baseline levels and ac-
companied by clinical symptoms and signs as fever, graft tenderness, and oligu-
ria [15]. Presumed Acute Rejection (PRAR) was defined as an episode of AR,
which is diagnosed clinically and treated by pulse methylprednisolone, however
a biopsy the sample was not taken or did not have the signs of rejection accord-
ing to the Banff-criteria [16]. Biopsy-Proven Acute Rejection (BPAR) was defined
as acute graft dysfunction accompanied by pathological evidence of rejection.

Chronic Allograft Dysfunction (CAD) was defined clinically as a progressive
decline of graft function with >15% irreversible increase in creatinine level within
1 to 3 months and proteinuria > 1 g/24h accompanied with a pathological diag-
nosis of Interstitial Fibrosis and Tubular Atrophy (IFTA) [17].

2.5. Flow Cytometric Analysis

Peripheral blood samples were obtained in Healthy Controls (HCs) and KTRs.
Blood samples were withdrawn 30.94 + 16.51 month after transplantation in
KTRs. Patients with AR had their samples withdrawn when they achieved stable
graft function (after rejection episode has been treated by antirejection therapy).
Fresh blood samples on EDTA (100 ul) with monoclonal antibodies were incu-
bated 20’ in the room temperature in the dark. Samples were lysed with 0.5 ml
lysing solution Optilyse C (Beckman Coulter, Brea, CA, USA) 10" the room
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temperature in the dark. Lysing reaction was stopped with 1 ml Cell Wash (op-
timized PBS) (Beckton Dickinson Bioscience, Benelux, Belgium), the pellet sus-
pended in PBS and kept in dark between 2°C - 8°C. Samples were measured on a
FC 500 flow cytometer (Beckman Coulter, Brea, CA, USA). Gating strategy: As
described before cells were gated by side scatter and CD4 expression. Subse-
quently CD62L was measured on the cell surfaces. A flow cytometry analysis was

performed with at least 100 events in the gate.

2.6. Statistical Analysis

Statistical analysis of data was done by using SPSS version 16.0. Chi-Square test
was used for comparison between data presented as frequency and percentage.
The student t-test was used for comparison between data presented as mean and
Standard Deviation (SD). Correlation between various variables was done using
the Spearman rank correlation equation. Nonparametric data were compared
using Mann-Whitney and Kruskal-Wallis Tests. ANOVA Post Hoc Test was used
for multiple comparisons. Sample size was measured to be 45 or more to have a
confidence level of 95% that the real value is within 5% of the measured/surveyed
value with a calculated power of the study about 80% [18]. A p value of <0.05 was

considered statistically significant.

3. Results

Demographics, clinical & laboratory parameters of KTRs and HCs and their cor-
relations with CD62L% are summarized in Table 1. The original renal disease of
KTRs was obstructive uropathy in 18 patients (36%), inherited nephropathy in
14 patients (28%), unknown in 14 patients (28%), and chronic glomerulopathy
in 4 patients (8%). The mean CD62L% of transplanted patients was significantly
elevated than that of controls (44.74 £ 17.45 vs. 33.36 + 11.54, p = 0.02) (Figure
1). Box plot and Whisker of CD62L% expression in cases and controls are shown

in Figure 2 and Figure 3.

The means of CD62L% expression

70 7
60 -
50 +
The means 4 -
of CD62L% 30 -

20 -+

10 +
0

Renal Controls
transplant
patients

P - value = 0.02

Figure 1. The mean CD62L% expression of transplanted patients was significantly ele-
vated than that of controls (44.74 + 17.45 vs. 33.36 + 11.54, p = 0.02).
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Table 1. The demographics clinical & laboratory data of the cases & controls and correlations of data to CD62L%.

CD62L lati
Patients (n = 50) Controls (n = 12) P-Value CD62L p-value correlation

coefficient
Age at KT (years) 1036 +3.84 coeeeeem e 0.32 -0.15
Age at assessment (years) 12.94 + 4.23 10.7 + 4.51 0.132 0.34 -0.14
Sex (M/F) 35/15 (70%/30%) 8/4 (66.7%/33.3%) 0.123 ceeeeeee s
Post transplantation FU duration (mo) 3094 +16.51  ceeeeeee e 0.69 0.06
Dialysis duration (mo) 21.70 £25.34  ceeeeeee e 0.12 -0.23
BMI (Kg/mz) 22.63 +7.88 23.60 + 8.44 0.859 0.36 -0.22
SBP (mmHg) 109.40 + 10.50 95.54 +9.70 0.0001 0.95 0.01
DBP (mmHg) 70.40 + 8.91 61.55 +10.10 0.0001 0.29 0.152
Donor Age (years) 3718+621  eeeeeeee e 0.04 -0.29*
Number of mismatch/6 25+077 eeeeeeee e 0.033 0.305%
Cold ischemia time (minutes) 5245+ 1230  meeeeee e 0.11 -0.24
PRD dose at 1 mo (mg/day) 19.02+544  ceeeeeem e 0.43 0.12
PRD dose at 12 mo (mg/day) 423+155 e e 0.12 -0.23
Trough CsA level (ng/ml) 110.83 £18.55 ~ ceeeeem e 0.62 0.26
Trough tacrolimus (ng/ml) 626+1.16 e e 0.93 0.02
Serum creatinin (mg/dl) 1.53+3.01 e e 0.086 -0.250
eGFR (ml/min/1.73m?) 76.20 £ 22.10 96 + 18.8 0.0203 0.988 -.002
HB (gm/dl) 10.84 £ 1.17 14.23 £ 1.50 <0.0001 0.83 -0.04
HCT 32.14 +£4.20 38.88 + 3.62 0.0001 0.34 -0.17
TLC [x10*/mm™] 7.83 +2.61 3.57 +1.42 <0.0001 0.68 0.07
G count [x10°/mm™3] 49.70 £ 17.15 42.42.12.32 0.0181 0.74 0.06
L count [x10*/mm™] 37.07 £ 16.64 2220 +£15.21 <0.0001 0.83 -0.04
PLT [x10°/mm™] 223.06 + 78.41 269.45 + 84.02 0.0057 0.36 0.162
CD 4% 34.32 £ 9.58 34.78 £10.01 0.882 0.0001 0.615
CD62L% 44.74 £ 17.45 33.36 £ 11.54 0.02 e e

KT (kidney transplantation), FU (follow up), BMI (body mass index), SBP (systolic blood pressure), DBP (diastolic blood pressure), PRD (prednisolone),
CsA (cyclosporine), HB (hemoglobin), eGFR (estimated glomerular filtration rate), HCT (hematocrit), MCV (mean corpuscular volume), MCH (mean
corpuscular hemoglobin), MCHC (mean corpuscularhemoglobin concentration), TLC (total leucocyte count), G (granulocyte count), L (lymphocyte count),
PLT (platelet count). *P < 0.05 was considered significant.

No significant difference was detected between KTRs and HCs as regard
CD4% (34.32 + 9.58 vs 34.78 + 10.01, p = 0.822). Correlations between CD62L%
and different clinical/transplantation related data revealed significant negative
correlation of CD62L% with donor age (P = 0.04, CC = 0.29) (Figure 4) and sig-
nificant positive correlation of CD62L% with number of HLA mismatches be-
tween donors and recipients (P = 0.033, CC = 0.305) (Figure 5). CD62L did not
correlate with any of maintenance immunosuppressive therapy type or dose
(Table 1). No significant correlations were detected between CD62L% and other
laboratory parameters except for positive correlation with CD 4% (p = 0.0001,
CC =0.615) (Figure 6).
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Box plot of cases

Cases

100 80 60 40 20 0 20-
CD62L%

Figure 2. Box plot of CD62L% expression of transplanted patients.

Box plot of controls

Controls

100 80 60 40 20 0
CD62L%

Figure 3. Box plot of CD62L% expression of controls.
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Figure 4. CD62L% expression was significantly correlated with the donor age (p-value =

0.04).

As illustrated in Table 2; donor relations are showed significant association
with CD62L% (41.85% + 16.73% vs. 53.64 + 17.28 in related vs nonrelated donor
KTRs, p = 0.051). Subgrouping of KTRs according to their CMV status, immu-
nosuppression medications, AR episodes (either PRAR or BPAR) did not show

significant association with CD62L%.
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CD62L% & NO of mismatch
(P-Value=0.033)
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Figure 5. CD62L% expression was significantly correlated with the no of mismatch (p

value = 0.033).
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Figure 6. CD62L% expression was significantly correlated with CD4% (p-value = 0.0001).

Table 2. Comparisons of the lymphocyte surface marker (CD62L) with different sub-
groups of transplanted patients (n = 50).

(Mean + SD) CD62L p value
Donor relation
Related donor (n = 37) 41.85 +16.73 0.051
Nonrelated donors (n = 12) 53.64 + 17.28
Antibody induction therapy
ATG (n=34) 42.25+18.14
Basiliximab (n = 12) 42.28 +£13.60 0.172
No antibody induction (n = 4) 62.40 + 15.40
Immunosuppression protocol
CsA based protocol (n = 14) 48.15 + 15.56 0.195
Tacrolimus based protocol (n = 32) 43.76 + 18.56
m-TORI low CsA protocol (n = 4) 30.50 + 11.03
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Continued
CNI used
CsA (n=17) 48.15 + 15.56 0.144
Tacrolimus (n = 32) 42.93 £ 18.35
CMYV status
CMYV RT-PCR -ve (n = 40) 45.85 + 18.08 0.326
CMV RT-PCR +ve (n = 10) 39.81 + 14.12

Previous PRAR episodes

No PRAR (n = 16) 45.46 £ 15.26 0.960
lepisode PRAR (n =9) 43.82 +20.36
22 episodes PRAR (n = 25) 44.60 + 18.41

Previous BPAR episodes
No BPAR (n = 16) 40.79 £ 21.71 0.430
Yes BPAR (n = 33) 46.65 + 14.98
Pathological evidence of CAD
No CAD (n=43 44.76 £ 16.26 0.91

Yes CAD (n=7) 44.63 + 25.07

ATG (anti-thymocyte globulin), IS (immunosuppression), CNI (calcineurin inhibitor), CsA (cyclosporine),
mTORI (mammalian target of rapamycin inhibitors), CMV (cytomegalovirus) RT-PCR (Real time-polymerase
chain reaction), PRAR (presumed acute rejection), BPAR (biopsy proven acute rejection), CAD (chronic
allograft dysfunction). P < 0.05 was considered significant.

No significant difference was found in CD62L% in different antibody induc-
tion therapy groups (ATG group, 42.25% =+ 18.14% vs Basiliximab group, 42.28%
+ 13.60% vs. no antibody induction group 62.40% = 15.40%, p = 0.172).

No significant difference was found in CD62L% on comparing BPAR episodes
cases vs. cases with no PRAR episode (46.65 + 14.98 vs. 40.79 + 21.71, p = 0.432).
Also, no significant difference was found in CD62L% on comparing patients with
CAD vs. patients with no CAD (44.63 £ 25.07 vs. 44.76 £ 16.26, p = 0.91).

4. Discussion

In the present study, we tried to analyze the expression CD62L, as a marker of T
cell activation, in pediatric KTRs and to evaluate its relation to different clinical,
laboratory and therapeutic variables. The key clinical questions raised by this study
are: whether CD26L deserves more advanced research as a parameter of immu-
nologic monitoring in KTRs? Is it affected by dose/type of the immunosuppres-
sant drugs? Does CD62L% non-invasively reflects pathological graft injury (as in
BPAR and IFTA in CAD) with subsequent correlation with graft function and
prediction of future graft survival? Answers of these questions do not only offer
a potential non-invasive immunological marker but also open the gate for future
therapeutic interventions.

Results of the present study demonstrated that CD62L% has a significant in-
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creased frequency in pediatric KTRs than matched HCs. Our finding was sup-
ported by previous studies on immunosuppressed population. CD26L was re-
ported to be a functional marker of innate lymphoid cells precursors (ILCP), and
has the potential to be used as a diagnostic marker in inflammatory or autoim-
mune disorders [19]. Additionally; CD62L was found to present in peripheral
blood of patients suffering from a range of immune-mediated diseases when com-
pared with healthy individuals [20] [21] [22] [23].

In the present study; a significant positive correlation was demonstrated be-
tween the surface marker CD26L and CD4. Our finding is going with what was
reported by Tang and his colleagues around two decades ago. They found that
surface CD62L expression is critical for efficient CD4+ T cell recirculation and
that high levels of surface CD62L on CD62L+ CD4+ T cells in young mice con-
fer the ability to recirculate efficiently [24]. Few years later; Yang et a/. confirmed
this finding; they worked on knockout models and showed that a 50% decrease
in CD62L results in a 50% - 70% decrease in T cell recirculation efficiency [25].

Results of the present study revealed that the frequency of circulating CD62L
has no significant association with recipient related demographic and clinical
parameters (in term of age, sex, dialysis/post-transplantation durations, BMI and
blood pressure).

We reported, however, CD62L significantly negatively correlates with donor
age (P = 0.04, CC = —-0.29) and positively correlates with number of donor/recipient
HLA mismatches (P = 0.033, CC = 0.305).

CD62L has been identified as one of the T regs novel subpopulations [26].
This has been studied further by other teams in a range of transplant-related
(renal/liver) and non-transplant-related settings [10].

Unlike our findings; Krajewska, et al showed a negative correlation between
the recipient age and Treg population following KT [1]. Donor/recipient age mis-
match in our study is an inevitable confounding factor, since our pediatric pop-
ulation received only adult living renal graft based on national regulations. Defi-
ciency of pediatric reports analyzing T regs made it mandatory to use adult ref-
erences.

Different opinion from other studies in adult KT have reported a relatively
potential positive effect in patient or graft survival outcomes derived from age
matching between donors and recipient [27] [28] [29] [30].

To the best of our knowledge, this is the first study that correlates T regs to
donor rather than recipient age. The prevalence of more CD62L T regs among
KTRs of younger rather than older grafts may direct future researches towards
investigating role of donor age in tolerance after KT. Chiu et al, showed that
that the level of surface CD62L on the CD62L+ CD4+ T cell subset decreases
progressively with age, such that by 24 months there is a 50% decrease in surface
CD62L level and a 70% decrease in recirculation efficiency [31]. Nevertheless;
this still cannot explain our finding since the tested CD62L were circulating re-

cipient subset not in situ graft cells.

DOI: 10.4236/0jneph.2021.113035

431 Open Journal of Nephrology


https://doi.org/10.4236/ojneph.2021.113035

A. Rashad et al.

The present study could not report any significant association between CD62L
expression and any of immunosuppressive therapy type or dose.

The impact of immunosuppressants on different T cell subsets remains un-
clear [32]. Share this opinion; Nasimudeen, et al, concluded that the Immuno-
suppression with tacrolimus or sirolimus based regimens did not influence the
Treg cell levels. The regulatory T cell levels in patients on these regimens were simi-
lar to the HCs [33].

Our previously published report of lymphocyte activation markers in pediatric
KT revealed that the frequency of circulating Treg cell is significantly reduced by
CNI [3]. Also, previous studies, demonstrated the efficacy of CNI to have a dele-
terious effect on Treg cells, both in vitro and in vivo. Moreover, serum level of
tacrolimus was found to be inversely correlated with Treg frequency in patients
with AR, suggesting that rejectors may be more susceptible to tacrolimus in-
duced Treg apoptosis [34]. Others found that CD62L" expression is altered in pa-
tients treated with different disease-modifying therapies when measured in freshly
collected samples [35]. mTOR inhibitors have been shown to promote the diffe-
rentiation and expansion of Tregs [36] [37]. With our small sample size and
owing to the fact that all our patients received CNIs, with only 4 patients re-
ceived m TOR inhibitors, it was difficult to evaluate the influence of immuno-
suppressant separately on circulating CD62L% by the present study.

The results of our study demonstrate that the frequency of circulating CD62L
is not significantly associated with previous episodes of acute graft injury (PRAR,
BPAR) or ongoing chronic graft injury (CAD). CD62L does not also show sig-
nificant association with graft function at assessment (in term of serum creati-
nine and eGFR) according to our results. Although our findings did not support
the role of CD62L as a marker reflecting neither pathological nor clinical graft
injury, the cross sectional nature of the study limited these results.

CD4 population of Treg have emerged as a promising candidate therapy that
may allow transplant recipients to retain a long-term functioning allograft by in-
duction of tolerance (no immunosuppression), or prop tolerance (minimal immu-
nosuppression) [37]. Therapeutic implications of Treg cells have been recently
addressed by Atif, et al, They discussed different clinical teams commence and
complete first in man clinical trials utilizing Treg cells as an adoptive cellular
therapy in solid organ transplantation (8 trial in liver transplantation and 10 in KT
from different countries) [10]. One of them, TRACT trial from North western Uni-
versity (Chicago, USA), utilized ex vivo expanded polyclonal Treg cells infused in
into 9 living donors transplant recipients. This trial focused on the expression of
Treg cells markers of function (included CD62L), all functional markers were
significantly increased post expansion. Notably; they did not report cases of op-
portunistic infections or rejection [38]. The next step will be to demonstrate the
in vivo survival and function of these Treg cells.

The present study has a number of limitations including small sample size,
cross sectional analysis of KTRs, the uniform use of CNI in included patients

and lack of correlation of the target surface marker CD62L with detailed patho-
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logical data or long term graft outcome on 5 and 10 year follow up. These limita-
tions can be overcome by further studies analyzing CD62L in the setting of ac-
tive AR, on determined periods after KT and with large number of pediatric
KTRs.

Before conducting the study; we hypothesized that CD62L+ T cells in peri-
pheral blood of KTRs might serve as noninvasive immunologic monitoring bio-
marker of renal graft and as an indicator of graft survival. Our hypothesis was
based on role of CD62L as a Treg cell functional activation marker. Although
our results did not fully support the proposed hypothesis; studies focusing on
the number of effectors memory T cells, and central memory T cells assessment
which helps in understanding the efficacy CD62L on renal transplant are highly
recommended, to determine the number of Tregs necessary to achieve tolerance,

more important than the total dose administered.

5. Conclusions

Peripheral CD62L% surface marker is increased after KT than healthy controls,
however, it cannot reflect either clinical (serum creatinine and eGFR) or patho-
logical (PRAR, BPAR or CAN) renal graft injury in the pediatric population af-
ter KT.

CD62L surface marker is correlated positively with CD4 cells being a subgroup
of them and negatively with living donor age, a finding that needs further re-
search. CD62L% T cells are more in KTRs of living related than living non-related
donor reflecting more adaptive immunity with living related KT. The present
study failed to demonstrate a relation between CD62L and immunotherapy, but
this should not discourage further researches to characterize these cells and bring
to light the molecular factors and signaling pathways that play a major role in graft

tolerance.
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