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Reduction of T cell subpopulations peripheral blood is a predictor of renal endpoint

events in patients with chronic kidney disease
QIAO Yu, XIONG Jiachuan, ZHAO Jinghong Department of Nephrology, Kidney Center of PLA, Chongqing Key

Laboratory for the Prevention and Treatment of Chronic Kidney Disease, Second Affiliated Hospital, Army Medical
University ( Third Military Medical University ) , Chongqging, 400037, China

[ Abstract | Objective To investigate the correlation between the counts of CD3", CD4", and CD8"
T cells in peripheral blood as well as the ratio of CD4"/CD8" T cells and the renal endpoint events ( renal
substitutive therapy) in patients with chronic kidney disease (CKD), and to determine whether these T cell
parameters are prognostic indicators for pre-dialysis CKD patients. Methods A total of 568 pre-dialysis
patients with primary CKD at stage 3~5 admitted in our hospital from March 2015 to January 2019 were enrolled
and followed up in this study. Immunofluorescence flow cytometry was adopted to detect the counts of CD3",
CD4" and CD8" T cells, and the ratio of CD4"/CD8" T cells was calculated. The CKD patients then were
divided into normal- and low-level groups of CD3*, CD4" and CD8" T cell counts, according to the clinical
reference values. The renal endpoint event was defined as initiation of a renal substitutive therapy duo to
irreversible deterioration of kidney function, including peritoneal dialysis, hemodialysis, and kidney
transplantation. Kaplan-Meier analysis was used to compare the survival time between the 2 groups. Cox
regression model was adopted to analyze the risk factors associated with CKD progression. Results There were
eventually 240 patients (42.25%) receiving renal substitutive therapy during a mean follow-up of 2.25 years.
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Kaplan-Meier analysis showed that lower counts of CD3", CD4" and CD8" T cells were independently associated

with higher occurrence of the renal endpoint events. Cox regression model suggested that the low-level groups of

the above 3 kinds of T cells had significantly higher risks in progression into the endpoint events (HR=1.575,

1.511, 1.583). After multivariable adjustment, the risk of the endpoint events remained increased in patients
from the low-level group (HR=1.803, 1.945, 2.010). Conclusion The reduction of CD3*, CD4" and CD8"

T cells in peripheral blood is closely related to the occurrence of renal substitutive therapy, which might be used

as a predictive factor of renal outcome for CKD patients at pre-dialysis stage 3~5.
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18 B HEHRG ( chronic kidney disease, CKD) % ¥
JROR A BRVEA S T ARG I B o RE— Bk
ARG B AL, SRR AL T R 2RI B (end -
stage renal disease, ESRD) , i B A& B B I16I7,
PG, CKD ™ 8 52 Wi 1 58 4 A T 5T i R R AR A A
Rk CKD RN R AR E , Horh 5 1 fusis
TRE , JUHIZ AN s S % k75 CKD (i fehild & 2
CTEL A P o 20 L e 5k S A S 23 5 3 CKD
fR A= T EL AR CKD 8 A A5 3L L A0 N R
BERERTI T A0 G B AN G R A AT
GREE— A 32 BN, T T 1 40 M G 38 ol B A
CKD i Jig Z [ B AG 35 o Bl LA, 40 S 32 e o 2
HHEfE S ESRD (2R 1

M seerb i EERE TIKE A0, 25 17 Ak
JUT A I Sk S S e rp R #3800 1 =
FLE CD3" . CD4 A1 CD8" T 4ijs'"" . HEALmRFoTss
FWIESRD {832 T kA0 it%0.CD4™ T k2 40 i %%
AR T AR AR R BT CKD 5 /9 CD8™ T
26 5 4 5 4 UG T 09 e B A AR EE B s 4R
T, WAFAEA S AR IE . BFFE s CD8™ T 4 fifg Jz
CD4"/CD8" T 4iiifg He B 7E CKD i & 0l e 4 1] To
WS 22 ST T X i AR U 5 S e X
W 3% ( dialysis outcomes and practice pattern study,
DOPPS) B, I 7K ~F- 14 94k B2 400 i 50 i 5 58 1 XU
BRI o AT AR R b R I Ak R I
SiE KR AEHURSS IR DD BETCE R AT S SRE IR SF 2
TP R FEH AR LR RS B CD4” J CD8™ T 4 ff]
JATHEZ Y RSB RIR - CKD B i L 4
AR AR BORAR B A OO , AR /K- bk 2 40 i K mT g
& CKD BEWEA RIWEEIRIRZ —.

BRI, T bk 40 S CKD 15 Z 18] 1 ¢ R A
PRARR . SR ARD A BIEFE 42 T PEAG 2 A i CKD
S AP R T 20 SR 5 R AR YT Z ) A SR Bk
ABEFENS BT HT CKD 3~5 W E AT T RTIETEDIE,

DATEAL T b T 20 6 VAR /K SF- 2 75 ] AR DAy F9T00 e
L FHERIR TR , BT I6 I KA M HE 22 P 2 REE JE 4
P Al PR AR

1 ARSHE

1.1 Rt %

BEHR 2015 4F 3 H 2 2019 45 1 HYEARLFE U7 i IR
Ktk CKD 3~5 W3t 568 44, 1E#% CKD-EPT /A5,
AEEE /NBR B 15 3 (estimated glomerular filtration rate,
eGFR) , M i35 2 BK B i 4121 ( Kidney Disease :
Improving Global Outcomes, KDIGO ) X} CKD 5E X f
Bt F 8 &2y 3 4, Hovh 3 48 252 451], 4 1B 155 43,
SHI 161 i, S HAAE B HAH A B 45 bn 1 =
BeHL TR RGP, BV =20 1 12 bEDr s
BV CKD EREBE N R G0, FEDT BRI E B0 1K,
TERRE R R 3 A 1R,

PAFRE: DCKD 3 ~5 KRB B H; QF i =
18 4 ; Q{5 5 e e WIBE DT M - o HEBR AR :
OB DRI 15 8 s QARG A A e @It Ik
BB @A BN IR S s @IS R AL BRI iz BB

AW I S A B B2 A AR B D12 WAL (2012050-1)
Z SRR EE Y B ISR E AR S
1.2 FRl 3545
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BD 7 F] ) FAC-SCalibur i =0 40 g {%, il £ CD3",
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Bl : FUEAEAR BE K IIRE A ) F a1 BE e HE T 5%
RGN ARG R R AT IE 5%, KA S SR 5
kR, HoAy R BT 2 2019 4E 1 A
1.4 it 5

K H SPSS 20. 0 Ge it , £ A4 IE S0 A i T
TERLL xxs Fom , ALIA] LR FH B R 2 22 00T 5 Al
MBI AT E S A T I M (Pys, Pos) 1378 IR L
R A Kruskal-Wallis H K555, 432848 5 DL H 4 e
(%) s, R X K5, LA T dRE AN R S % E N
bRl B 5B 4 CD4™ .CD8" Il CD4*/CD8”* T 4 Jifd 7k -
O3 R AR T 1E W (L2 A0 E (Y BRI 5 P 2 el
ORLY LA R A ST AR A ¢ K 35 5 Wilcoxon Bk Fl S
%o Kaplan-Meier 4= 177047 FLAS P2 35 TG CKD b g
A A E] 3 Cox [B]JH 4347 CD4™ .CD8" 5 CKD i J
FIRA SN, IR F AR R A PIAS B A7 o

2 H#R

BB
AT A 568 Bl J Ak CKD 3 ~5 WK #E A
B BT 2. 25 4, dET 240 1] (42. 25% ) B E B

2.1

Z AR . B 44 eGFR Jfy 26. 65 (12. 58,
42.76)mL « min~' - 1.73 m, EH4ERS 47.35 %, &
P LG 49. 12% 29 =43 2 — R B W R PR S S 05 2%
4 8.27% ,CKD 4 W E HBE PRI Ao % e (P<0.05)
A, CKD 4 HiF S W8 35 /9 BMI i 2148 1 . 45
eGFR Fl [ 85 [ 8%, 04 s PR IR | L85 R 2R A
(BUN) Bz AH RS IR W 305 . CKD 5 H
BE R CD4™/CD8" T 21 ifg Fb % fe i (P<0.05, 3 1) .
2.2 CD3" T ZmfeR-F5 sk s FHaX A

HR 5 G R 2 % {5 K CKD &8 & 2 w4, B
CD3™ T 4 i 1F 5 7KV 20 FIR K- 21, P9 24 58 5 A I 21
O HRF IR ER R I RS ¥ 2 F
(P<0.05,% 2), Kaplan-Meier A= £/ Mr 2R BH . 4 B
HHIE LS R 2 R A ST E L (P<
0.001, /& 1), CD3" T 41 Jifd 1F % 7K - 24H /Y 22 3 Hy 3
ZE RS T R K . Cox [\ 943 #T B, 5 CD3”
T 41 1 K- 20 58 2 A H, CD3™ T 41 g fi% /K - 28 &
I A B ¢ S S 1 XU B R, XU B 1. 575
(1.205~2.058) , FAH & A5 B 8 Z 51797 1E J5 AU B
7 1.803(1.363~2.386,% 3) .

F1 7A[E CKD HEEMNERIFME (x5, 4 (%), M(Py,Pss) ]

16bp AHi(n=568) CKD 3 ##{(n=252) CKD 4 Ji(n=155) CKD 5 #j(n=161) F/X* A P{H
RS/ 47.26+14.53 46.07+13.97 47.94x15.74 48.47+14. 12 1.577 0.207
e 279(49. 12) 128(50.79) 62(40.00) 89(55.28) 7.885 0.019
AR 167(29.40) 74(29.37) 53(34.19) 40(24. 84) 3.326 0.190
FEn IiLEE 210(36.97) 97(38.49) 64(41.29) 49(30.43) 4.443 0.108
T 47(8.27) 21(8.33) 19(12.26) 7(4.35) 6.513 0.039
DA 23(4.05) 11(4.37) 7(4.52) 5(3.11) 0.521 0.771
BMI*/kg + m™ 23.45+3.73 24.063. 64 23.20+3.20 22.75+4. 18 6.625 0.001
I E" / mmHg 130( 120, 140) 129(120,139) 130120, 140) 134(122,148) 13.485 0.001
FF3RIE"/ mmHg 80(74,90) 80(72,88) 80(74,90) 80(76,90) 3,104 0.212
MmLEE /g - L 108. 98+24. 17 119. 86+21. 80 110. 01:£20. 81 90.96+19. 80 93.413  <0.001
HEE"/g - L7 38.80(34.93,38.80) 38.50(35.53,43. 50) 38.50(34. 10,41.80) 38.30(34.60,41.75) 6.834 0.033
1@ /mmol - 17! 1.21(1.03,1.39) 1.14(0.99,1.28) 1.17(1.02,1.35) 1.39(1.19,1.63) 78.826  <0.001
IM4E/mmol - 17! 2.21(2.10,2.31) 2.24(2.14,2.32) 2.20(2.09,2.31) 2.17(2.08,2.28) 12. 476 0.002
ORI /pe - mL™" 90.35(51.63,181.83)  57.20(39.45,88.38)  108.00(60.40,165.00)  227.00(111.85,382.00) 168.099  <0.001
FRER"/ wmol - 17! 218.40(145.00,366.05)  139.00(120.90,163.00)  254.95(212.55,308.15) 462.10(381.35,584.00) 446.542  <0.001
JRZA"/mmol - 17! 472.81x116.22 436.82+103. 17 490.55+116. 24 511.70+119. 57 47.893  <0.001
ii‘**f nﬁ;”cbln o 26.65(12.58,42.76)  44.07 (36.90,52.81)  21.86(18.00,26.00) 8.45(5.92,11.07)  488.001 <0.001
JHesmE C/mg - 17! 2.62(1.78,4. 14) 1.69(1.41,2.07) 2.87(2.43,3.45) 4.75(4.05,5.90) 379.981 <0.001
CD3" 4afs"/ wL™! 924(752,1 208) 902(769,1 172) 972(716,1 268) 896(704,1 232) 1.123 0.570
CD4* 2%/ pL™ 452(348,604) 444(352,571) 444(344,640) 468(340,630) 1.753 0.416
CD8" Zffa%e"/ L™ 416(328,556) 420(336,551) 440(328,612) 400(302,512) 4.339 0.114
CD4"/CD8" 4y b (e 1.10(0.90,1.40) 1.00(0.90,1. 30) 1.00(0.80,1.40) 1.20(0.90,1. 56) 13.285 0.001

a: 3 E 5 £ 454 ;b Kruskal-Wallis H 48 ;c:X> %3
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®2 CDI' THMEEKFMREXFABERKRMIBESHLLE (25, #1(%), M(Pys,Psrs) ]

Bt IE# /K41 (n=408) KP4 (n=160) /Xl Pl

AR/ % 46.91+14.01 48.17+15. 80 -0.931 0.352
e

Bk 210(51.47) 79(49.37) 0.202 0. 653

bk 198(48.53) 81(50.63)
CKD /:7°

31 189(46.32) 63(39.38)

4 1) 108(26.47) 47(29.38) 2.269 0.322

5 1 111(27.21) 50(31.25)
% ¢ 123(30. 15) 44(27.50) 0. 388 0.533
EILE © 158(38.73) 52(32.50) 1.911 0. 167
B 35(8.58) 12(7.50) 0.176 0. 675
O LA S 15(3.68) 8(5.00) 0.518 0. 472
BMI*/kg + m™> 23.4423.59 23.48x4. 07 -0.104 0.917
W "/ mmHg 130(120,140) 131(120,144) -1.777 0.076
£Fik " /mmHg 80(74,89) 80(75,90) -1.255 0.210
MmaEs/g- L7 110. 44£23. 90 105.27+24. 54 2.301 0. 022
FEE /g L 38.90(35.13,42. 68) 38.45(34.05,42.23) -1.202 0.229
I /mmol - L7 1.20(1.02,1.39) 1.23(1.03,1.42) -1.051 0.293
IM45" /mmol - L7 2.22(2.11,2.31) 2.19(2.05,2.31) -1.530 0.126
HUR 3 i %" /pg - mL™! 83.20(51.00,169. 25) 114. 05(54. 08,226. 63) -2.038 0.042
JRER"/wmol - L7 468.85+115.23 482.83+118.46 -1.289 0.198
PRZH"/mmol - L7 10.12(7.36,15.29) 11.71(8.39,17. 60) -2.221 0. 026
A ZE C*/mg - L7 2.44(1.68,4.05) 3.22(2.03,4.44) -2.947 0.003
5 /NER 51 9E" /mL - min™' - 1.73 m™? 27.92(13.00,43.73) 19.95(12.26,39.67) -1.575 0.115

a: IR AR ¢ #8;b: Wilcoxon # At b ;c: X° b

100 —— IEHK

== flokF4
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40 4

A (%)

204 Log-rank P<0.001

0 20 40 60
HEAFI Rl H

1 Kaplan-Meier £ 724> #7 CD3* T 4Rk £33
CKD £ESHELSEHMBNIER

2.3 CD4" T tmpaR-T 5 B REd 5 F 40 £ A
F P PEAL AR E I CD4™ T 40 7K SE-AE CKD £

H RS O E ARG RS H K CKD 835 5
4L, B CD4™ T 4 Jfd 1F & 7K AR K-F 41, Hidr,
A B B 2 T IE W K41, AL B A
BMI Z8 54 H#E X (P=0.024,3% 4), Kaplan-
Meier A= A750Afr 600 : CD4™ T 411 Jifg 1% /K P40 /i &
U WL AT AR A I E] 2 T CD4T T 40 IR K F-
(P=0.002, & 2),R0 CD4™ T i 1E# K- &
RIS Ry i B () S, TS A i CD4™ T 2 itk
BRI, A Jie A B 2% SR P R B[R] B Cox []
H53#T3R B, 5 CD4™ T 4if i 1E 5 /K741 8 5 A L,
CD4™ T 4 MR K - 20 28 3 1 Joe o VB U 2% o =R 7 XL
Wz e, XU b 1. 511 (1. 161 ~1..967) , i HIAH 3G f&
B PR 28 #E 47 9 1E 5 XU Lo 1. 945 (1. 460 ~ 2. 591,
#£3),
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A5 (%)
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Log-rank P=0.002

—— EH KA

1 S
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HEAF IR

[E 2 Kaplan-Meier £ 754 #7 CD4" T 4 ffi 7K 23
CKD £HSH&SEHHBNER

*3 BEZREEHHSEEREE Cox A5
e A EWAEA P

CD3" T 41y

x| 1.575(1.205~2.058) 0.001

IR 2 1.639(1.249~2.149) & <0.001

PR 3 1.788(1.356~2.358) <0.001

R 4 1.803(1.363~2.386) <0.001
CD4™ T 4

T 1 1.511(1.161~1.967) 0. 004

[ Eip) 1.577(1.202~2.069) %M 0. 002

AL 3 1.879(1.423~2.480) <0.001

BT 4 1.945(1.460~2.591) <0.001
CD8™ T 4ilfy

x| 1.583(1.078~2.325) 0.010

PR 2 1.841(1.249~2.713) £ 0.015

TR 3 1.861(1.252~2.766) 0. 002

i 4 2.010(1.340~3.014) 0. 001
EFRKFAEASB D LT HCBBTEHLT S H

M, RIAEWE S A 2NN E S F R KSR
BAT IR R AR 3. AR 2 Ak E N CKD o1 R
YB B SR R R B R R TR A 4 AR A 3 Ak
TN mERG ARG B 085 FRFREE RE
ROBLFE C RRBR A

2.4 CD8' T @mfaK-TL Fhg s FHex i

N7 TSN L CD8™ T i ifd /K -F-7E CKD i
TS B (e, 4% I8 CD8™ T il il RS (04 & 70 h

PidH . PIZH R I LA PR R A e 2 K122 57
BHEiit#E L (P<0.05,3 5) . Kaplan-Meier 4= 1743
B 7 < PR AR e B0 O 2 i 1 Y I ) 22 S A
Gt B S ARUKT- 2 R L 4G R A i s 1 ] B
% (P=0.018,8 3), Cox T4 &, 5 CD8" T
K KT AR R E ARK L R R AR A R
A DX B g, EXURS: B2 1. 583 (1. 078 ~2.325) , 44
ARG S 16 B 28 7 1E Ja KUK EE o 2. 010 (1. 340 ~
3.014,3 3)
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P IR SR R 0 07 128 (B e DA . (ERf DT
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x4 CD4' THMEFKFMRXFABZERRMIBESHLLE (25, #1(%), M(Pys,Prs) ]

FRIE EH KP4 (n=225) R4 (n=343) 1/ 2/X* PH

AW/ % 47.35+13.70 47.20£15.07 0.118 0. 906
PER

Bk 119(52.89) 170(49. 56) 0. 601 0.438

4k 106(47.11) 173(50. 44)
CKD 434

3 89(39.56) 163(47.52)

4 1 64(28. 44) 91(26.53) 3.822 0. 144

5 72(32.00) 89(25.95)
WA 77(34.22) 90(26.24) 4.172 0.041
LS 86(38.22) 124(36. 15) 0.250 0.617
e o 17(7.56) 30(8.75) 0.254 0.614
S I A 7(3.11) 16(4.66) 0.844 0.358
BMI*/kg » m™2 23.89+3. 64 23.17+3.76 2.263 0. 024
Wi "/ mmHg 130( 120,140) 130(120,141) -1.409 0. 159
#FIKIE"/mmHg 80(72,87) 80(75,90) -2.043 0.041
My /g« L7 110. 08+24. 09 108. 26+24.23 0.872 0.383
HEH /g L 38.60(35.30,42.00) 39.00(34. 40,42. 80) -0.343 0.731
11" /mmol - L7 1.22(1.05,1.41) 1.20(1.02,1.38) -0.723 0.470
155" /mmol - L7 2.23(2.12,2.32) 2.20(2.08,2.30) -1.546 0.122
HR 2 i %" /pg + mL™! 91.90(50. 10,217.00) 90. 10(53.00,172.00) -0.277 0.782
PRIR"/ pmol + L7 480. 66+109. 88 467. 64+120. 08 1.304 0.193
JRZER/mmol + L7 11.20(7.71,17.18) 10.34(7.35,15.09) -1.821 0. 069
Begm 2 ¢t /mg - L7 2.63(1.78,4.27) 2.60(1.79,4.03) -0. 691 0. 489
B/ NER 3 ED /ml - min™' - 1.73 m™ 24.22(11.11,41.89) 28.82(13.90,43.75) -1.781 0.075

a: WHIREAEAK  #l;b: Wilcoxon # il ;o X’ #olb
x5 CD8' THMEEKFEMEAFEHEERKMILIGESELE [ x2s, #1(%), M(Py,Ps5) ]
AL IEHIKFPH(n=512) K2 (n=56) /Xl PA

AW/ % 46.88+14. 46 50.79+14. 80 -1.196 0. 056
P

o 264(51.56) 25(44. 64) 0. 967 0.325

SeQis 248(48. 44) 31(55.36)
CKD 43¢

3 4 238(46.48) 14(25.00)

4 17 135(26.37) 20(35.71) 9.491 0. 009

5 139(27.15) 22(39.29)
WA 155(30.27) 12(21.43) 1.903 0.168
EES 193(37.70) 17(30. 36) 1. 166 0.280
IR 44(8.58) 3(5.36) 0. 697 0. 404
O ML 22(4.30) 1(1.79) 0.819 0.365
BMI*/kg » m™2 23.49+3.72 23.10+3.77 0.757 0. 449
45 " /mmHg 130(120,140) 130 (120,143) 0.013 0.911
&7k " /mmHg 80(74,90) 80 (74,89) 0.125 0.723
MerEE /g - L 109. 89+23. 81 100. 66+26. 01 2.729 0. 007
HER g L 38.85(35.00,42.50) 38.30(33.45,41.70) 1.653 0.199
18" /mmol - L7 1.21(1.02,1.40) 1.27(1.09,1.51) 1. 659 0.198
145" /mmol - L7 2.22(2.11,2.31) 2.17 (2.05,2.32) 2.324 0.127
HR 2 i %" /pg + mL™! 87.55(51.30,178. 18) 138.19(59.20,237. 25) 3.340 0.068
FREE"/wmol - L7 471.05+115.23 488.76=124. 80 -1.083 0.279
JRZ %" /mmol - L7 10.33(7.43,15.88) 12.28(9.94,17.60) 4.109 0.043
Bz ¢t /mg - L7 2.56(1.75,4.06) 3.66(2.46,4.99) 10. 493 0.001
BRI /mL » min™' - 1.73 m™ 27.63(13.00,43.57) 17.82(9.05,33.70) 7.589 0. 006

a: WAk A A 1 483 ;b: Wilcoxon ﬁ)’k\ﬁ\?#-’i%‘;c;)(z piod g
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( chronic kidney disease-mineral and bone disorder,
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Qe I B PR L BMIL I 2128 1 1 4K I i
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ZH0] UHAE CKD H 3 1S 545
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1, /K- CD8™ T 42 £ 14 /) ekl i 541 T 1E
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FRIR I Z 6] (456 R s REA Tr it — 2 M. fe,
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