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ABSTRACT 

Introduction: Regulatory T cells (Treg) are emerging as a potential therapy to facilitate long-term allograft 
survival what makes identification of reliable surface markers that are selectively expressed on Treg is cru-
cial. The aim of this study is to evaluate the regulatory and suppressive functions of CD127 in peripheral  
T lymphocytes of pediatric kidney transplant recipients through studying the association their frequency and 
the development of rejection. 
Material and methods: Flow cytometric analysis of peripheral blood samples for the CD127 surface marker 
of 50 pediatric transplant recipients and 12 healthy controls was done. Clinical, laboratory, immunosuppres-
sive therapy data and graft function of transplant recipients were collected and correlated with their CD127 
peripheral blood expression. 
Results: CD127 expression in transplanted children was significantly elevated than that of controls (2.76 
±3.26% vs. 0.95 ±0.94%, p = 0.042). CD 127 expression did not correlate with donor relation, cytomegalovirus 
infection, acute rejection episodes or type of immunosuppressive drugs (p = 0.475, 0.479, 0.678 and 0.333 re-
spectively). Patients with chronic allograft dysfunction (CAD) had significantly lowered frequencies of CD127 
compared with those with stable graft function (0.61 ±0.549% vs. 3.08 ±3.375 %, p = 0.021). 
Conclusions: CD127+ cells is more expressed in transplanted children with stable graft function than those 
with CAD which makes the regulatory role of CD127+ cells post-transplantation a subject for further re-
searches. The negative relationship between the frequency of CD127 and CAD supposes these cells as probable 
candidates for allowing allograft survival.
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INTRODUCTION

Although kidney transplantation (KT) is the preferred 
treatment for end-stage renal disease (ESRD) in children, 
the occurrence of rejection is a dominant risk factor for 
adverse graft outcome [1]. Understanding the mecha-
nisms of rejection and tolerance can lead to the develop-

ment of new non-invasive methods to monitor the im-
mune response in children after KT. 

CD4+CD25+Foxp3+ T cells are now widely consid-
ered to be the classic Treg population. Foxp3 is an intra-
cellular molecule, detection of which requires fixation 
and permeabilization of cells. The fixed cells cannot be 
used in studies of Treg function. So, finding a specific 
cell surface marker of Treg cells is mandatory for further 
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study [2]. In many studies, CD127 (IL7 receptors) expres-
sion in CD4+CD25+ cells was correlated inversely with 
FoxP3 expression, and CD4+CD25+CD127 cells showed 
suppressive activity [3-5]. Previous data suggested that 
the CD127 biomarker can be used to more selectively 
enrich human Treg cells for further in vitro and in vivo 
studies [6]. However, the clinical significance of changes 
in percentages of circulating CD4+ regulatory T cells after 
transplantation is not yet clear and needs further studies. 
In the present work, we aimed to study the percentage 
of CD127 in peripheral T cells of pediatric kidney trans-
plant recipients by flow cytometry and to detect the asso-
ciation between CD127 surface marker and the develop-
ment of rejection among this group of patients.

MATERIAL AND METHODS

The study included fifty pediatric kidney transplant 
recipients recruited from the Kidney Transplantation 
Outpatient Clinic, Cairo University Children’s Hospital 
(CUCH). Twelve healthy children who attended the Pe-
diatric Clinic of the Medical Research Centre of Excel-
lence (MRCE), National Research Centre (NRC) with 
no clinical signs or family histories of renal disease were 
included for comparison of measured lymphocyte sub-
set values. The study was conducted from 2014 to 2017. 
Kidney transplant recipients showing signs of ureter-
al obstruction and/or renal artery stenosis of the graft,  
arterial, venous thrombosis, and infection-induced fe-
ver were excluded from the study. The time elapsed from 
the time of transplantation to the point of the study was 
2.54 ±1.35 years (range 0.5-6 years). Peripheral blood 
samples were obtained from KT recipients.

ETHICAL ISSUES

All included patients’ guardians gave informed written 
consent before participating in the study, which was read 
and approved by the Ethics Committee of NRC in Egypt. 

IMMUNOSUPPRESSIVE (IS) REGIMENS

Antibody induction therapy was used in 46 patients, 
while 4 patients did not receive antibody induction im-
munosuppression. IL-2 receptor blocking antibody 
(basiliximab) was administrated in 12 patients while 
anti-thymocyte globulin (ATG) was administrated in  
34 patients. All children received intravenous methylpred-
nisolone perioperative as a part of induction immunosup-
pressive therapy. Steroids then gradually tapered to oral 
prednisolone after the first week that was tapered down 
to 2.5-7.5 mg/day by the first year of transplantation. In 
addition to steroids; immunosuppressive protocol includ-
ed calcineurin inhibitor (CNI) and mycophenolate mofetil 
(MMF). Tacrolimus was the CNI used in 32 patients while 
cyclosporine (CsA) was given in 18 patients. Mycopheno-

late mofetil was administrated as an adjuvant therapy to all 
patients for at least one-month post-transplantation then 
continued in 46 patients afterward. Everolimus was admin-
istered in 4 patients (in combination with steroids and low 
dose CsA) after at least one-month post-transplantation.

CLINICAL AND LABORATORY PARAMETERS

The donor relation (related vs. unrelated), acute rejec-
tion (AR) episodes, cytomegalovirus (CMV) infection, CsA/
tacrolimus trough serum concentrations, and current graft 
function were reviewed. Cold ischemia time was defined as 
the Time elapsed between clamping of donor graft artery 
and de-clamping of the anastomosing vessel in the recipient 
(signifies the duration of ischemia/reperfusion injury). AR 
was defined as a rise in serum creatinine of 20-30% from 
baseline levels and accompanied by clinical symptoms and 
signs as fever (temperature of more than 37.5°C), graft ten-
derness, and oliguria [7]. Presumed acute rejection (PRAR) 
was defined as an episode of AR, which is clinically diag-
nosed and medically treated (by pulse methylprednisolone), 
but a biopsy sample was not taken or did not show signs 
of rejection according to the Banff criteria [8]. Biopsy proven 
acute rejection (BPAR) was defined as acute graft dysfunc-
tion associated with pathological evidence of rejection. 

Chronic allograft dysfunction (CAD) was defined 
clinically as a progressive deterioration of graft function 
with ≥ 15% irreversible rise in creatinine within 1 to  
3 months and proteinuria ≥1 g/24 h together with a his-
tologic diagnosis of interstitial fibrosis and tubular atro-
phy (IFTA) [9]. Patients with chronic antibody-mediated 
rejection (cAMR) were defined as patients having pro-
gressive allograft dysfunction (rise of creatinine and/or 
proteinuria ≥ 0.5 g/d) over recent months, together with 
evidence of circulating donor-specific antibodies and a bi-
opsy-proven diagnosis of cAMR (based on the Banff ’07 
criteria [10] with detection of C4d in peritubular capil-
laries. From the 7 patients with CAD, one patient was di-
agnosed with cAMR and 6 patients were diagnosed with 
chronic allograft nephropathy.

FLOW CYTOMETRIC ANALYSIS

Fresh blood samples on EDTA (100 Ul) with mono-
clonal antibodies were incubated 20 min at room tem-
perature in the dark. Samples were lysed with 0.5 ml 
lysing solution Optilyse C (Beck man Coulter, Brea, 
CA, USA) 10 min the room temperature in the dark. 
Lysing reaction was stopped with 1 ml Cell Wash (op-
timized PBS) (Beck ton Dickinson Bioscience, Benelux, 
Belgium), the pellet was suspended in PBS and kept in 
dark between 2 and 8°C. Samples were measured on 
an FC 500 flow cytometer (Beck man Coulter, Brea, 
CA, USA). Gating strategy: As described before [11, 12]  
cells were gated by side scatter and CD4 expression. 
Subsequently, CD127 was measured on the cell surfac-
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es. A flow cytometry analysis was performed with at 
least 100 events in the gate. The frequency of CD127 is 
expressed as a percentage of peripheral blood mono-
nuclear cells (PBMCs).

STATISTICAL ANALYSIS

Data were tabulated and subjected to computer-assist-
ed statistical analysis using SPSS version 16.0. Nominal 
data will be described as frequency and percentage and 
compared using χ2 tests. Numerical data were described 
as a mean and a standard deviation and compared using 
the Student t-test. Correlation between various variables 
was done using the Spearman rank correlation equation. 
Nonparametric data were compared using Mann-Whit-
ney and Kruskal-Wallis Tests. ANOVA post hoc test was 
used for multiple comparisons. Accuracy was represented 
using the terms sensitivity and specificity. Receiver oper-
ator characteristic (ROC) analysis was used to determine 
the optimum cut-off value for the IL-7R level in predict-
ing active rejection. Logistic regression was done to detect 
independent predictors of the CAD. A p-value less than 
0.05 was considered significant.

RESULTS

PATIENT CHARACTERISTICS

The mean age of the study group was 10.36 ±3.84 
years with the mean post-transplantation (post-Tx) 
duration of 30.9 ±16.5 months. The male/female ratio 
was 35/15. The original renal disease 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%). All 
included patients received living donor kidney trans-
plant [related (LRKT)/unrelated (LUKT) = 4/1]. All 
patients received their first renal transplant except  
1 patient with a previously failed graft due to venous 
thrombosis. All included recipients were negative for 
HIV ab, HBV surface antigen before KT; eleven (22%) 
recipients were HCV ab positive after receiving anti-
viral treatment (interferon) with low-grade viremia as 
tested by RT-PCR study at the time of transplantation. 
CMV IgG was positive for donors and recipients in 44 
patients, negative for both in 4 cases, and negative re-
cipients received from positive donors in 2 patients.  

TABLE 1. Demographic, clinical and laboratory data of transplanted patients (n = 50) and their correlation to CD127%

Mean ±SD CD127 (P value) CD127 (correlation coefficient)

Age at Tx (years) 10.36 ±3.84 0.322 0.146

Age at Assessment (years) 12.94 ±4.23 0.159 0.207

Post Tx FU duration (months) 30.94 ±16.51 0.591 0.080

Pre-Tx dialysis duration (months) 21.70 ±25.34 0.479 0.105

Wt. at assess (kg) 38.50 ±14.93 0.085 0.251

Ht. at assess (cm) 129.94 ±16.99 0.763 0.045

BMI at assess (kg/m2) 22.63 ±7.88 0.190 0.324

SBP (mm Hg) 109.40 ±10.50 0.079 0.256

DBP (mmHg) 70.40 ±8.91 0.047 0.288

Donor Age (years) 37.18 ±6.21 0.251 0.169

Cold ischemia time (minutes) 52.45 ±12.30 0.378 0.132

PRD dose at 1 month (mg/day) 19.02 ±5.44 0.054 0.292

PRD dose at 12 months (mg/day) 4.23 ±1.55 0.299 0.155

Trough CsA (ng/ml) 110.83 ±18.55 0.913 –0.058

Trough Tacrolimus (ng/ml) 6.26 ±1.16 0.958 0.015

GFR (ml/min/1.73 m2) 76.20±22.10 0.646 –0.068

Hb (gm/dl) 10.84 ±1.17 0.497 –0.122

HCT 32.14 ±4.20 0.040 –0.359

TLC [×103/mm–3] 7.83 ±2.61 0.372 –0.161

G count [×103/mm–3] 49.70 ±17.15 0.624 0.093

L count [×103/mm–3] 37.07 ±16.64 0.603 –0.099

PLT count [×103/mm–3] 223.06 ±78.41 0.659 –0.080
Tx – transplantation; FU – follow up; Wt. – weight; Ht. – height; BMI – body mass index; SBP – systolic blood pressure; DBP – diastolic blood pressure; PRD – prednisolone; CsA – cyclosporine; HB – hemoglobin; 
GFR – glomerular filtration rate; Hct – hematocrit; MCV – mean corpuscular volume; MCH – mean corpuscular hemoglobin; MCHC – mean corpuscular hemoglobin concentration; TLC – total leucocyte count; 
G – granulocyte count; L – lymphocyte count; PLT – platelet count 
* P < 0.05 was considered significant.
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Demographic, clinical characteristics, and laboratory data 
of transplanted patients are summarized in Table 1.

The mean CD127 expression of transplanted patients 
was significantly elevated than that of controls (2.76 
±3.26% vs 0.95 ±0.94%, p = 0.042) (Figure 1). 

THE ASSOCIATIONS BETWEEN THE PERCENTAGE 
OF CD127 AND THE CLINICAL-LABORATORY 
PARAMETERS

Significant positive correlation was found between 
CD127 expression and diastolic blood pressure (DBP) 
(p = 0.047, CI = 0.288). CD127% negatively correlated 
with hematocrit (p = 0.04, r = –0.359). In addition; no 
significant association was found between CD127 expres-

sion and any of demographic, other clinical, or laboratory 
data listed in Table 1. 

As illustrated by Table 2; donor relation, CMV sta-
tus, immunosuppressive medications and AR episodes 
(either PRAR or BPAR) were not associated with sig-
nificant differences in the frequency of CD127 expres-
sion. Only patients with CAD had significantly lower 
frequencies of CD127 compared with those with no 
CAD (0.61 ±0.549% vs. 3.08 ±3.375 %, p = 0.021) (Fig-
ure 2), signifying that these subgroups of T-cells may 
play regulatory rather than effector role in transplant 
recipients. 

FIGURE 1. Percentage of CD127 in (mean ±SD). The percenta-
ge of CD127 in transplanted children was significantly higher as 
compared with healthy controls (2.76 ±3.26% vs. 0.95 ±0.94%, 
p = 0.042). The frequency of CD127 is expressed as a percentage 
of peripheral blood mononuclear cells (PBMCs). P-value < 0.05 was 
considered significant

FIGURE 2. The association between the frequency of T cell activa-
tion marker, i.e., CD127% and CAD in kidney transplant recipients. 
The frequency of CD 127 is expressed as a percentage of peripheral 
blood mononuclear cells (PBMCs). There is a significant association 
between circulating CD127 and the CAD (0.61 ±0.549% vs. 3.08 
±3.375 %, p = 0.021). P-value < 0.05 was considered significant

TABLE 2. Comparisons of the lymphocyte surface marker (CD127) 
with different subgroups of transplanted patients (n = 50)

Mean ±SD P-value

Donor relation 0.475

Related donor 2.80 ±3.52

Nonrelated donors 2.61 ±2.24

Antibody induction therapy* 0.090

ATG (n = 34) 2.05 ±3.24

Basiliximab (n = 12) 4.16 ±2.95

No antibody induction (n = 4) 2.70 ±3.08

IS protocol 0.333

CsA based protocol (n = 14) 2.85 ±2.49

Tacrolimus based protocol (n = 32) 2.63 ±3.60

m-TORI low CsA protocol (n = 4) 3.68 ±5.12

CNI used 0.341

CsA (n = 18) 2.85 ±2.49

Tacrolimus (n = 32) 2.72 ±3.67

CMV status 0.479

CMV RT-PCR (–) (n = 40) 2.79 ±3.30

CMV RT-PCR (+) (n = 10) 2.64 ±3.28

PRAR episodes# 0 .976

No PRAR (n = 17) 3.55 ±4.70

1 episode PRAR (n = 9) 2.08 ±1.94

≥ 2 episodes PRAR (n = 24) 2.46 ±2.25

BPAR episodes 0.678

No BPAR (n = 17) 3.14 ±4.32

Yes BPAR (n = 33) 2.55 ±2.58
ATG – antithymocyte globulin; IS – immunosuppression; CNI – calcineurin inhibitor; CsA – cyclo-
sporine; m-TORI – mammalian target of rapamycin inhibitors; CMV – cytomegalovirus; RT-PCR – real 
time-polymerase chain reaction; PRAR – presumed acute rejection; BPAR – biopsy-proven acute 
rejection 

*No significant difference was found in CD127 expression on comparing ATG vs. no antibody induction 
groups (2.05 ±3.24 vs. 2.70 ±3.08 with p = 0.123), ATG vs. basiliximab groups (2.05 ±3.24 vs. 
4.16 ±2.95 with p = 0.578) and basiliximab vs. no antibody induction groups (4.16 ±2.95 vs. 2.70 
±3.08 with p = 0.053). 

# No significant difference was found in CD127 expression on comparing no PRAR episodes cases 
vs. cases with single PRAR episode (p = 0.935) nor vs. cases with ≥ 2 episodes (p = 0.743), nor 
between cases of single PRAR episode vs. cases with ≥ 2 episodes (p = 0.970). P-value was sig-
nificant if < 0.05.

0 1
Gp

4

3

2

1

0

95
%

 Cl
 CD

12
7

0 1
Chr_rejection

5

4

3

2

1

0

95
%

 Cl
 CD

12
7



Pediatria Polska – Polish Journal of Paediatrics 2021; 96 (3) 177

CD127 expression in peripheral T cells of pediatric kidney transplant recipients

PREDICTORS OF CAD IN TRANSPLANTED 
PATIENTS

Clinical and laboratory parameters of recipients 
with CAD (n = 7) were analyzed in table 3. A signif-
icant association was found between the occurrence 
of CAD and the non-use of antibody induction therapy, 
CsA use, and occurrence of previous AR episodes with 
all their clinical subtypes (p = 0.015, 0.02, and < 0.05 
respectively). As expected, serum creatinine was sig-
nificantly elevated, and consequently, glomerular fil-
tration rate (GFR) was significantly lower in the CAD 
group (p < 0.005). CAD was significantly associated 
with lower prednisolone doses at 1 month as well as 
increased recipient age (p = 0.04 and 0.08 respectively). 
Logistic regression analysis demonstrated that the fac-
tors affecting the occurrence of CAD in transplanted 
patients were CD127% (β = –0.371, p = 0.001), and 
serum creatinine level (β = 0.626, p = 0.000) after ad-
justing other confounding factors (age and gender) 
(Table 4).

ROLE OF CD127 IN THE PREDICTION OF CAD

For comparison of the gross achievement of the 
CD127 biomarker in the  prediction of  CAD, dis-
tinctly of the pre-specified threshold levels, we tested 
the comprehensive degree of test performance using the  
AUROC. As shown in Figure 3, the Receiver Operating 
Characteristics (ROC) curve depicts the sensitivity (true 
positive fraction) and 1-specificity (false positive) for 
various levels of serum CD127. The statistically signif-
icant area under the curve (p = 0.021) was 0.794, with 
a 95% confidence interval of 0.633-0.954. The cutoff val-
ue of CD127% at which CAD can be predicted is 1.305 
with a sensitivity of 100% and specificity of 43% (Table 5,  
Figure 3).

DISCUSSION 

T-cells with a CD4-CD25 high FOXP3 phenotype 
(Treg) have been identified as biomarkers of tolerance 
in kidney transplant recipients [13]. In order to isolate 
Treg efficiently and to high purity, reliable markers of 

TABLE 3. Comparison between patients with and without CAD within transplanted cases (total n = 50)

Non-CAD
(n = 43)

CAD
(n = 7)

P-value

Ab induction therapy ATG/basilximab 30/11 4/1 0.092

Ab induction therapy No/yes 41/2 5/2 0.015

Female/male F/M 13/30 2/5 0.929

Donor sex F/M 25/18 3/4 0.651

Early graft function Good/ DGF 41/2 7/0 0.844

Current CNI type CsA/tacrolimus 17/25 0/7 0.02

Compliance Yes/no 40/3 6/1 0.735

PRAR Yes/no 27/16 7/0 0.001

BPAR Yes/no 10/33 4/3 0.018

SRAR Yes/no 12/31 4/1 0.002

AMR Yes/no 0/43 1/6 0.012

GFR (ml/min/1.73 m2) Mean ±SD 79.84 ±21.4 53.86 ±10.15 0.003

Serum creatinine (mg/dl) Mean ±SD 0.843 ±0.24 1.393 ±0.32 0.000

PRD at 1 month (mg/kg) Mean ±SD 0.81 ±0.25 0.6 ±0.17 0.040

PRD at 12 months (mg/kg) Mean ±SD 0.205 ±0.0786 0.155 ±0.0428 0.110

Age at transplantation (years) Mean ±SD 9.79 ±3.653 13.86 ±3.237 0.008

Post-Tx duration (months) Mean ±SD 29.42 ±14.048 40.29 ±26.961 0.107

Dialysis duration (months) Mean ±SD 22.79 ±26.622 18.57 ±16.950 0.689

Donor age (years) Mean ±SD 37.42 ±6.641 35.71 ±1.704 0.506

HLA mismatch/6 Mean ±SD 2.38 ±1.545 2.71 ±0.488 0.688
CAD – chronic allograft dysfunction; Ab – antibody; ATG – antithymocyte globulin; DGF – delayed graft function; CNI – calcinurin inhibitor; CsA – cyclosporine; PRAR – presumed acute rejection; BPAR – biopsy 
proven acute rejection; SRAR – steroid resistant acute rejection; AMR – antibody mediated rejection; GFR – glomerular filtration rate; PRD – prednisolone; HLA – human leucocyte antigen

P-value was significant if < 0.05 
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identification are required. Given the non-specificity 
of CD25 and FoxP3 expression, a number of other mark-
ers have been explored. Of these markers, CD127 is cur-

rently one of the most useful. The benefit of CD127 is that 
a population of Tregs can be isolated by negative selection 
alone without the need for CD25 positive selection [14]. 
The aim of this work was to study the expression of IL-7 
receptor (CD127) in peripheral T cells of pediatric kidney 
transplant recipients & to detect the association between 
CD127 surface marker and the development of rejection 
among this group of patients.

We found that the absolute number of T cells with 
the surface marker of CD127 was significantly higher 
in the transplanted population than normal controls af-
ter a mean post Tx duration of 30.9 ±16.5 months. This 
finding is in agreement with previous data in the litera-
ture [15-17]. Pablo et al. studied circulating lymphocyte 
subsets after KT. They found that the percentage of CD-
127low T cells in patients with stable graft function was 
decreased at 0.5 and 2 years after KT in comparison to 
healthy individuals. However, they increased in the time 
approaching similar values to those in healthy individuals 
at 5 years post-Tx [18]. So, it seems that the T cell subset 
distribution in transplant recipients is a dynamic process 
and that it is not only differed by the different clinical 
situations but also by post-Tx duration.

Seddiki et al. [19] and Liu et al. [4] demonstrated 
that CD127 is downregulated on all human T cells af-
ter activation and, in contrast with the reported re-ex-
pression of CD127 on the majority of peripheral mem-
ory and effector T cells, Treg CD4+CD25 Foxp3+ cells 
remain CD127 low. Constitutively reduced expression 

FIGURE 3. ROC curve analysis of CD127 percentage in CAD child-
ren. The statistically significant area under the curve (p = 0.021) 
was 0.794, with a 95% confidence interval of 0.633-0.954. The cu-
toff value of CD127% at which CAD can be predicted is 1.305 with 
a sensitivity of 100% and specificity of 43%. P-value was significant 
if < 0.05

TABLE 5.  Value of the area under the curve of CD127 percentage in CAD children

CD 127 levels Sensitivity 1-Specificity

0.7000 0.667 0.214

1.3050 1.000 0.429

Area SEa Asymptotic Sig.b Asymptomatic 95% CI

0.794 0.082 0.021 Lower bound Upper bound

0.633 0.954
a Under the nonparametric assumption 
b Null hypothesis: true area = 0.5 
P-value < 0.5 was considered significant

TABLE 4. Factors affecting CAD in transplant recipients based on logistic regression analysis

B SE β P-value 95% Confidence interval for B 

Lower bound Upper bound

Age (years) 0.010 0.011 0.123 0.376 –0.012 0.031

Donor age (years) –0.008 0.006 –0.147 0.171 –0.020 0.004

Ischemia time (min) 0.010 0.003 0.383 0.000 0.005 0.016

creatinine (mol/l) 0.722 0.146 0.626 0.000 0.427 1.017

CD127% –0.039 0.011 –0.371 0.001 –0.061 –0.016

Gender (M/F) 0.072 0.079 0.099 0.368 –0.088 0.232

CNI (CsA/tacrolimus) 0.008 0.063 0.012 0.903 –0.120 0.136

Induction therapy 0.028 0.063 0.047 0.656 –0.099 0.155
CNI – calcinurin inhibitor; CsA – cyclosporine; P-value was significant if < 0.05
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of CD127 in Tregs may result from the Foxp3 interaction 
with the CD127 promoter that reduces the expression 
of CD127 in this subset [4]. On the other hand, Foxp3 
induced by activation in effector T cells is not sufficient 
to permanently suppress CD127 expression in these cells 
and after the initial, post-activation decline of CD127 ex-
pression in Teff cells CD127 is reconstituted [6, 20].

In the current study; the expression of CD127 in pa-
tients with AR was not significantly different from that 
in patients without AR. Furthermore, we found a high-
er percentage of CD127 cells in recipients without CAD 
than those with CAD signifying that these subgroups 
of T-cells (CD127 +) may play a regulatory rather than 
effector role in transplant recipients.

Many previous reports did not support our find-
ing [15, 16, 21, 18]. Codarri et al. [15] and Vallotton et 
al. [16] showed that T cells expressing interleukin-7 re-
ceptor α (IL-7Rα; CD127) contain allospecific cells that 
expand in the peripheral blood compartment of patients 
with chronic rejection more than in patients without 
chronic rejection. Furthermore, an increased number 
of CD127 cells and a decreased number of FoxP3+ reg-
ulatory T cells have been associated with CHR in renal 
transplant recipients [21]. Pablo et al. [18]; demonstrated 
that although CD127 expression is decreased after 5 years 
post-Tx in recipients with stable graft function, it increas-
es again in children with CAD.

On the other hand, Klein et al. supported our find-
ing by reporting that a high frequency of CD127low/cells 
did not express FOXP3 and, conversely, that there was 
a high proportion of FOXP3-expressing CD1271ow cells 
in healthy individuals [22], suggesting that these markers 
did not represent the same population of Tregs and need 
further studies.

Indeed, in a murine kidney allograft model, a high-
er and sustained level of Foxp3+ regulatory T cells has 
been demonstrated in tolerated compared with rejecting 
allografts. However, the presence of Foxp3+ regulatory T 
cells in human renal allografts was less clearly associated 
with stable function [23, 24, 18]. Hence, the clinical sig-
nificance of changes in percentages of circulating CD4+ 
regulatory T cells after transplantation is not yet clear. 

The discrepancy in the previous reports and our re-
sults might be explained by the fact that our included 
patients with CAD were few (only 7 recipients, 1 pa-
tient with cAMR and 6 patients with chronic allograft 
nephropathy). In addition; changes in these activated 
CD25+ CD4+ T-cell populations are caused by other fac-
tors as HCV infection. Finally, differences in the cumula-
tive dosages of IS therapy may influence results from this 
type of studies [25].

cAMR gradually becomes the most important cause 
of dysfunction in the late period of renal graft, and 
there is no viable clinical prophylaxis or treatment [26]. 
The follicular helper T cell (Tfh cell) is important in 
the generation and the development of cAMR, as it aids 

B cell differentiation into plasma cells and the production 
of donor-specific antibody (DSA) through the secretion 
of IL-21 [27]. The number of Tfh cells in the patient is 
consistent before and after renal transplantation, but their 
ability for IL-21 secretion decreases dramatically after 
renal transplantation, suggesting that immunosuppres-
sive therapy may affect Tfh cell function and phenotypic 
change [28].

Although we failed to find a significant association be-
tween CD127 expression and the types of IS drugs used; 
Mammalian target of rapamycin-inhibitors (m-TORI) are 
shown to selectively spare CD4+ regulatory T cells [29]. 
Also, CNIs (CsA and tacrolimus) may exert different ef-
fects on regulatory T-cell numbers [30]. It was reported 
previously that CNIs have a markedly negative impact on 
graft tolerance by affecting Treg function and survival, 
mainly by interfering with IL-2 production [31, 32]. Con-
versely, corticosteroids have been reported to increase 
Treg frequency and FOXP3 expression in patients with 
autoimmune diseases [33, 34]. In addition, renal trans-
plant recipient received MMF showed significantly high-
er CD4+CD25hiFOXP3+ Tregs compared to patients on 
other treatments [32]. More recently it has been demon-
strated that the treatment with MMF, Tacrolimus, and 
methyl-prednisolone, but not m-TORI, decreased Treg 
viability and proliferation [35].

Our study is limited by the fact that it was conduct-
ed in a single institution with small sample size. Also, 
the study lacks sequential analysis of CD127 lymphocyte 
expression at different time intervals post-Tx.

Despite these limitations, our results nevertheless 
indicate that circulating CD4+CD127 T cells is a poten-
tial novel immune marker for CAD. External validation 
of circulating CD4+CD127 T cell as a predictor of CAD 
could eventually guide organ allocation and therapeutic 
interventions aimed at individual-specific targets of Treg 
cell.

CONCLUSIONS

The percentage of CD127+ T cell subset is highly 
expressed in pediatric renal transplant recipients than 
normal subjects. CD127+ cells expression significantly 
increased in transplanted children with stable graft func-
tion than those with CAD. CAD might be associated with 
a deficient percentage of CD127 and it could be helpful 
to monitor these cells in estimating the immune status 
of pediatric kidney transplant recipients to make conve-
nient preventive strategies. The cause-effect mechanism 
between CD127+ cells low percentage and the CAD is 
a subject for further large cohort studies.
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