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ABSTRACT Objective: To investigate the peripheral B lymphocyte phenotype in long-term survival allograft kidney transplant re-
cipients. Methods: Peripheral B lymphocyte phenotype was detected in 54 Allograft kidney transplant recipients. The number (/uL) and
percentage of total B cell, unswitched memory B cell, switched B cell, double negative B cell (CD19"CD271gD")were recorded, respec-
tively. The average estimated Glomerular Filtration Rate (GFR) was 91.63+ 11.28 mL/min/1.73 m? The average time(years) after kidney
transplant was 16.33+ 5.98years. All patients had the same immunosuppressant treatment including cyclosporine. Results: 1 Naive B
cells predominated in the peripheral B lymphocytes(37.92%% 22.06%), while unswitched B cells were the least(16.23%% 11.10%). The
number of B lymphocytes subtypes correlated with the number of peripheral leukocytes and the percentage of neutrophils. 2 Correlation
analysis indicated that, the percentage of switched B cells related to GFR (r=-0.279, P=0.045). Besides, the number of double negative B
cells related to the trough level of cyclosporine (r=-0.300, P=0.029). Linear regression analysis indicated that the number of double nega-
tive B cells correlated with cyclosporine(R*=0.123, P=0.049). 3 Patients in the impaired allograft function team(GFR<90 mL/min/1.73 m?,
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n=19) had higher percentage of switched memory B cells(23.61%% 10.96% vs.17.48%z% 8.91%, P=0.030) than the normal allograft func-
tion team (GFRZ 90 mL/min/1.73 m?,n=35). Patients with lower cyclosporine trough level (<64 mmol/L, n=28) had more double nega-
tive B cells (13.74+ 10.70 vs. 8.14% 6.72/pL, P=0.027) than the higher cyclosporine trough level patients(2 64 mmol/L, n=26). The per-
centage of switched memory B cells correlated with the normal/impaired allograft function team(r=-0.326, P=0.018). The number of dou-
ble negative B cells correlated with the higher/lower cyclosporine team(r=-0.350, P=0.01). Conclusions: In the long-term survival kidney

transplant patients with stable allograft function, naive B cells predominated in the peripheral B I hocytes. Switched memory B cells
p p g p perip ymphocyt Ty

correlate with impaired allograft kidney function. Increased double negative B cells correlate with low cyclosporine trough level.
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Fig.1 Background of long-term survival kidney transplant recipients (n=54)
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Fig.3 Peripheral lymphocyte phenotype of long-term survival kidney transplant recipients
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Table 1 Background and peripheral lymphocyte phenotype of patients
(n=54)

meant SD

Gender( female/male )
Current age
Time after transplant(year)
GFR(ml /min/1.73 m?)
CsA trough level (umol/L)
MPA dosage (tablet)
GC dosage (tablet)
WBC count(x 10°%L)
Neutrophil (%)
Total B cell (%)
Naive B cll (%)
Unswitched B cell (%)
Switched B cell (%)
Double negative B cell (%)
Total T cell (%)
CDA'T cell (%)
CD8'T cell (%)
Treg (%)
Total B cell (/L)
Naive B cll (/pL)
Unswitched B cell (/uL)

Switched B cell (/L)

Double negative B cell (/uL)

Total T cell (/L)
CD4'T cell (/pL)
CD&'T cell (/pL)

Treg (/L)

26/28
55.33% 9.54 (31~74)
16.33+ 5.975 (5~32)
91.63+ 11.28(62.77~115.61)
64.2+ 24.27 (10.50~125.40)
5.87+ 1.55 (2~8)

1.76 £ 0.59 (1~4)
8.06+ 2.09(4.10~13.40)
63.32+ 9.04(48.80~81.00)
4.16x 2.38 (1.10~12.51)
37.92+ 22.06 (0.00~80.90)
16.23+ 11.10 (2.37~49.81)
19.63+ 10.02 (2.99~41.94)
18.01+ 7.96 (3.77~37.00)
74.21% 10.97 (50.28~92.03)
40.09+ 10.28 (18.32~63.75)
28.45+ 8.88 (15.71~58.81)
4.19+ 1.75 (0.27~9.46)
63.75+ 44.46 (7.39~189.50)
25.89+ 27.73 (0~113.36)
8.56+ 6.25(1.04~27.29)
12.22+ 11.71 (0.65~66.07 )

11.04+ 9.36 (0.54~50.77)

1154.77¢ 705.67 (153.47~4124.00)
634.35+ 448.35 (96.47~2672.00)
436.43% 291.39 (48.16~1661.71)

24.61+ 16.72 (1.77~89.00)

Note: GFR: estimated glomerular filtration rate. CsA: Cyclosporine. WBC
white blood cell. MPA: mycophenolic acid products, including
mycophenolate mofetil (MMF) and mycophenolate sodium enteric-coated
tablets (Myforitc). GC: Glucocorticoid, including prednisone and methyl-

prednisolone.
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Table 2 Single factor correlation analysis

CsA trough Time MPA Neutrophil WBC
Gender Age GFR GC dosage
level after Tx dosage (%) (10%L)
Total B cell r 0.183 0.026 -0.013 -0.072 -0.008 0.062 0.031 0.113 0.169
(%) P 0.185 0.854 0.927 0.605 0.954 0.656 0.824 0.414 0.221
Naive B cll r -0.088 0.054 -0.177 0.069 0.142 -0.015 -0.071 0.135 -0.038
(%) P 0.527 0.700 0.201 0.622 0.306 0.914 0.611 0.330 0.785
Unswitched r 0.052 -0.197 0.110 -0.041 0.136 0.122 0.150 -0.095 0.026
B cell (%) P 0.707 0.154 0.428 0.769 0.325 0.379 0.279 0.496 0.850
Switched B r 0.316* -0.017 0.093 -0.173 -0.236 0.031 0.225 -0.199 0.294*
cell (%) P 0.020 0.901 0.504 0.211 0.085 0.826 0.102 0.149 0.031
Double r -0.285* 0.166 -0.257 -0.003 -0.125 -0.106 0.030 0.057 -0.088
negative B
P 0.036 0.232 0.061 0.980 0.367 0.447 0.831 0.681 0.527
cell (%)
Total T cell r -0.209 -0.086 0.088 -0.061 -0.203 -0.011 0.196 -0.322% -0.110
(%) P 0.129 0.537 0.525 0.661 0.142 0.939 0.155 0.018 0.427
CD4'T cell r -0.097 0.151 0.147 -0.089 -0.308* 0.037 0.190 -0.290* 0.008
(%) P 0.483 0.276 0.289 0.521 0.024 0.790 0.170 0.033 0.952
CDS8'T cell r 0.014 -0.368%* 0.059 -0.138 -0.049 -0.041 0.038 -0.028 -0.123
(%) P 0.918 0.006 0.672 0.321 0.723 0.767 0.787 0.842 0.375
r 0.168 -0.065 -0.218 0.151 -0.021 0.318%* 0.082 0.107 0.024
Treg (%)
P 0.226 0.641 0.113 0.277 0.878 0.019 0.556 0.439 0.863
Total B cel r 0.180 0.093 -0.164 0.136 -0.147 0.231 0.156 0.338* -0.188
(/pL) P 0.193 0.503 0.237 0.326 0.289 0.093 0.260 0.012 0.173
Naive B cll r 0.004 -0.035 -0.161 0.119 0.012 0.149 0.027 0.036 -0.078
(/pL) P 0.975 0.806 0.250 0.397 0.934 0.288 0.847 0.799 0.579
Unswitched r 0.250 -0.072 -0.032 0.075 -0.014 0.327 0.296 0.305* -0.273*
B cell (/uL) P 0.069 0.603 0.817 0.591 0.918 0.016 0.030 0.025 0.046
Switched B r 0.342* 0.123 -0.143 -0.003 -0.227 0.209 0.266 0.475%* -0.234
cell (/uL) P 0.011 0.377 0.304 0.983 0.099 0.129 0.052 0.000 0.088
Double r -0.001 0.157 -0.297* 0.086 -0.136 0.124 0.125 0.279* -0.154
negative B
P 0.994 0.258 0.029 0.536 0.327 0.370 0.369 0.041 0.267
cell (/L)
Total T cell r 0.062 -0.010 0.014 0.099 -0.149 0.152 0.244 0.362%* -0.315%
(/pL) P 0.656 0.944 0.917 0.475 0.282 0.272 0.076 0.007 0.020
CD4T cell r 0.084 0.052 0.062 0.115 -0.203 0.168 0.273 0.376%* -0.346*
(/pL) P 0.544 0.707 0.656 0.407 0.142 0.225 0.046 0.005 0.010
CDS'T cell r 0.110 -0.153 -0.001 0.049 -0.095 0.146 0217 0.282* -0.244
(/pl) P 0.430 0.269 0.993 0.722 0.494 0.291 0.116 0.039 0.075
r 0.121 -0.022 -0.060 0.158 -0.202 0.222 0.230 0.273* -0.270*
Treg (/nL)
0.383 0.874 0.666 0.255 0.142 0.107 0.094 0.046 0.048

Note: **: P<0.01 *: P<0.05 GFR: estimated glomerular filtration rate. CsA: Cyclosporine. WBC white blood cell. MPA: mycophenolic acid products,
including mycophenolate mofetil (MMF) and mycophenolate sodium enteric-coated tablets (Myforitc). GC:Glucocorticoid, including prednisone and

methylprednisolone. Tx: allograft kidney transplant.
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Table 3 Comparison between deteriorated/ normal allograft function group

Deteriorated allograft Normal allograft

function group (n=19) function group(n=35) P
GFR 80.11% 7.88 97.88+ 7.13 0.00
Male/Female 10/9 18/17 0.93
Time after Tx (year) 17.37+ 5.40 1577 6.27 0.35
Age 55.11 + 9.54 55.46 9.68 0.90
WBC(10%L) 7.96 £ 2.45 8.11x 1.91 0.81
Neutrophil(%) 60.31% % 7.59% 64.95%% 9.44% 0.56
MPA dosage (tablet) 5.84+ 1.74 5.89+ 1.47 0.92
GC dosage (tablet) 1.86 0.56 1.71% 0.61 0.41
CsA trough level (umol/L) 59.01+ 27.35 67.14% 22.32 0.24
Total B cell (%) 4.18%% 2.57% 4.15%% 2.31% 0.97
Naive B cll (%) 32.41%* 24.87% 40.91%=* 20.13% 0.18
Unswitched B cell (%) 14.66%+ 9.41% 17.08%%+ 11.96% 0.45
Switched B cell (%) 23.61%* 10.96% 17.48%+ 8.91% 0.03
Double negative B cell (%) 18.19%% 9.46% 17.91%+ 7.17% 0.90
Total T cell (%) 75.40%% 11.06% 73.56%* 11.02% 0.56
CDA4'T cell (%) 42.62%+ 10.97% 38.72%z% 9.78% 0.19
CD8'T cell (%) 28.53%% 9.10% 28.41%z+ 8.89% 0.96
Treg (%) 4.49%+ 1.45% 4.03%+ 1.89% 0.36
Total B cell (/iL) 70.78% 51.73 59.93+ 40.27 0.40
Na?ve B cll (/L) 26.38+ 31.98 25.63+ 25.63 0.93
Unswitched B cell (/uL ) 8.19+ 5.88 8.76% 6.51 0.75
Switched B cell (/uL) 16.29+ 15.12 10.01+ 8.85 0.06
Double negative B cell (/uL ) 12.73¢ 12.92 10.13% 6.76 0.42
Total T cell (/uL) 1217.80+ 606.34 1120.55+ 760.38 0.63
CD4'T cell (/uL) 696.77+ 393.06 600.46x 477.70 0.46
CD8'T cell (/uL) 457.77+ 251.58 424.84+ 313.78 0.70
Treg (/L) 29.50 16.36 21.96 £ 16.53 0.11

Note: GFR: estimated glomerular filtration rate. CsA: Cyclosporine. WBC white blood cell. MPA: mycophenolic acid products, includ-

ing mycophenolate mofetil (MMF) and mycophenolate sodium enteric-coated tablets (Myforitc). GC:Glucocorticoid, including pred-

nisone and methylprednisolone

ARG A BE TR AR, MM REZET B 41
JRLESHT T A0 AT SR, i 2hAE B 4080 43 fhed,
B, WS RIS T 24 B 410 T 4052 Rt . A
FARMRBEE AR T XA B 40 g 2 40, JA M T 4 il
(Treg) LHING % T EWk EA (4.52%% 2.05% vs. 3.84%+
1.30%,P=0.15), TiARFALiCIZ B 400 L IFEAR (13.61%%
7.83% 19.04%+ 13.37%, P=0.08 ). 41HE B £ 4 A5 A s 40
WHBEES

AMFFE AT TS A ARG, WEE B RS R AR I K 7T R
FAME I B R AR R 0 S A R . B D RR R bR R
(<90 mL/min/1.73 m?) 3% Z #4540 i01Z B A £ 3 2 154k

L1 B -5 R D RE R R IBR A G o (IR B A B R
(<64 ng/mL) LIS B 40 20 00 8 B 4ifiig £
MG AWFAAELU AL B T AL 4RI R S8 (EPL 22
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Table 4 Comparison between low/high CsA trough level group

Low CsA trough level group
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