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H5 a5 R R, RA J 3 PLT 11485 SF . SI ¥R fAHSC, 5 TIBC sTFR \HEPC ¥ 2 IEA5¢; PCT
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Relationship between changes of platelet related parameters,iron metabolism and renal anemia in
patients with chronic kidney disease Kong Xiangbo ,Li Jiangpei. Depariment of Clinical Laboratory ,
Sanmenxia Hospital of Yellow River ,Sanmenxia 472000, China

[ Abstract] Objective  Explore the relationship between changes of platelet ( PLT) related
parameters , iron metabolism and renal anemia (RA) in patients with chronic kidney disease (CKD).
Methods A total of 168 patients with CKD were retrospectively included and divided into RA group (113
cases) and non-RA group (55 cases) according to the diagnostic criteria of RA,and the patients in RA
group were divided into mild anemia group (24 cases) , moderate anemia group (60 cases) and severe
anemia group(29 cases) according to the degree of anemia. General clinical data and laboratory indicators
of all patients were collected and compared between groups. Multiple linear regression analysis was used to
evaluate the correlation between PLT related parameters,iron metabolism and RA in patients with CKD.
Generalized multifactor dimensionality reduction ( GMDR) model was used to evaluate the interaction.
Results In RA group, CKD disease duration, uric acid (UA) , urea ( Ur) , serum creinine ( SCr) , RBC
volume distribution width (RDW ) , mean RBC volume (MCV ), PLT count, mean PLT specific product
(PCT) ,PLT distribution width (PDW ) , mean PLT volume, total iron binding capacity ( TIBC) , soluble
transferrin receptor( sTFR) ,hepcidin( HEPC) were higher than those in non-RA group,and RBC count,
Hb , hematocrit( HCT) ,mean erythrocyte hemoglobin concentration( MCHC) , ferritin(SF) and serum iron
(SI) were lower than those in non-RA group( P <0.05). In mild, moderate and severe anemia groups, the

levels of Ur,SCr,RDW,MCV,PCT,PDW,MPV , sTFR and HEPC were increased successively, while the
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levels of RBC count,Hb,HCT,MCHC,SF and SI were decreased successively; PLT count and TIBC level
in severe anemia group were higher than those in mild and moderate anemia group ( P <0.05). Multiple
linear regression analysis showed that PLT count in RA patients was negatively correlated with SF and SI,
and positively correlated with TIBC,sTFR and HEPC. PCT was positively correlated with SF,SI,sTFR and
HEPC, but negatively correlated with TIBC. PDW and MPV were negatively correlated with SF and SI,but
positively correlated with TIBC,sTFR and HEPC ; Before and after adjusting for confounding factors, PLT-
related parameters ( PLT, PCT, PDW, MPV ) , TIBC, sTFR, HEPC were positively correlated with the
severity of RA patients,while SF and SI were negatively correlated with the severity of RA patients( P <
0.05). GMDR model results showed that after adjusting the influence of other factors, the 9th-order
interaction model with abnormal composition of PLT related parameters and iron metabolism related
indexes in both mild / moderate and severe anemia groups was the best model ( P < 0. 05 ) . Conclusion

PLT related parameters and iron metabolism related indexes are both influencing factors of RA severity,

and there is an interaction between them on RA severity.
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2151 il% e RS BMI _ Eﬂ;ﬁflﬁi“ﬁﬂ, (% )] _ _ WG SR i o CKD e
(%B/%) (%) (kg/m*) ey I W PRI e i IR (B, (%) ] (4F)
RA 41 113 60/53  55.37+7.52 22.16+3.30  57(50.44) 61(53.98) 55(48.67) 67(59.29) 16.78 £4.39
4 RA 4 55 29/26  54.86+7.61 21.94£3.26  26(47.27) 33(60.00) 28(50.91) 35(63.64) 10.46 £3.15
X/t 5 0.002 0.411 0.407 0.149 0.544 0.074 0.293 9.541
P 0.964 0.682 0.684 0.700 0.461 0.786 0.588 <0.001
1 o SCr RBC 3141 Hb CKD 43 %], (%) ] UA Ur
( pmol/L) ( x102/L) (g/L) 3 1 41 5 1) ( wmol/L) (mmol/L)
RA 41 113 219.78 +67.39 2.63+0.48  69.78 +6.65  17(15.04) 30(26.55) 66(58.41) 385.22+93.76 16.02 £4.43
4k RA 41 55  83.64+24.11 5.54+0.76 136.79 £11.42 31(56.36) 15(27.27)  9(16.36) 354.16 £86.45  7.37 +2.35
X2/t 14.518 30.206 47.946 36.761 2.066 13.567
P1H <0.001 <0.001 <0.001 <0.001 0. 040 <0.001
415 %% PCT(% ) PDW (% ) MPV (L) HCT(% ) RDW (fL) MCV (L)
RA 4H 113 0.35 +0.08 18.89 £3.16 10.29 +1.42 26.10 4. 11 17.97 =2.81 108. 65 +6.41
dERA 4 55 0.20 £0.05 15.74 +2.03 5.93£1.36 34.25 £4.76 13.12£1.23 90.72 +5.28
X2/t 1l 12.736 6.741 18.932 11.442 12.228 17.979
P1H <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
4151 Bk MCHC(g/L)  PLT#%0( x10°/L) SF(pg/L) SI(wmol/L)  TIBC(wmol/L)  sTFR(nmol/L)  HEPC(pg/ml)
RA 4 113 328.34+12.68  251.47+75.39  5.33%1.76  5.16+1.52  97.63+26.40  57.29+10.17  90.02 +26.87
4k RA 4 55  339.75+10.83 223.65 +64.31  45.78 £12.34 19.04 £5.67  66.49 £14.18  28.72+12.73  43.65 =13.47
X2/t 1l 5.731 2.719 34.242 24.353 8.184 15.700 12.068
P <0.001 0.007 <0.001 <0.001 <0.001 <0.001 <0.001
R2 AFEFAMBE CKD BEGRIEAR L (2 £5)

2051 % UA ( pmol/L) Ur( mmol/L) SCr(pmol/L)  RBC i144( x102/L) Hb(g/L) HCT(% )
BESIMA 24 359.22 +88.46 9.25 +2.61 100.71 +28. 67 5.12 £0.71 125.27 +10.13 31.24 £4.58
ot B2 1 2H 60 371.31 £90.23 13.02 +4.13* 187.23 +55.34¢ 3.84 +0.59° 90.16 +8.75° 28.35 £4.31°
o BT 14 29 385.22 +93.76 17.39 +4.48* 228.69 £70.56* 2.57 £0.44% 67.88 +6.57% 25.10 +4.07%
FAid 1.031 6.858 9.267 12.998 21.861 5.165
P i 0.307 <0.001 <0.001 <0.001 <0.001 <0.001

ZH 5 1% RDW (L) MCV (fL) MCHC(g/L) PLT 3141( x10°/L) PCT(%) PDW (L)
BT 24 14.11 £1.43 92.23 +5.68 333.76 £10.97 182.48 +76.73 0.25 +0.06 16.11 £2.27
epRE B Il 60 16.45 £2.32° 100.15 +6.12° 321.16 =11.89° 190.23 +71.22 0.33 £0.07* 18.62 £3.03°
WM 29 18.79 +2.96"  113.46 +6.49" 310.25 +13. 77 237.14 +68. 42 0.37 +0.08 20.47 +3.35%
F 1Y 7.083 83.918 6.770 2.710 6.067 5.424
P1H <0.001 <0.001 <0.001 0.009 <0.001 <0.001

ZH 5 1511% MPV (L) SF( pug/L) SI( wmol/L) TIBC( wmol/L) sTFR ( nmol/L) HEPC ( pg/ml)
BB 24 9.53 +1.31 9.57 +2.84 13.04 £2.17 81.64 +17.48 42.55 £10.37 63.72 +17.36
ot BE T 12 60 11.02 +1.37* 6.13 +1.36° 4.97 £1.58° 90.26 +22.15 55.78 +12.58° 83.24 +23.21°
Gigiagedl 29 13.46 +1.41% 2.89 £1.12% 0.81 £1.20% 110.34 +30.47% 72.79 +14.37% 99.69 +31.07%
F 10.427 11.638 25.962 4.087 8.613 5.051
P1{E <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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WA ; 8 BE 23 10020 8 3% PLT %% TIBC /K F-3 55 Ti%
R RN (P <0.05) , W#E2,
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805 SF(r= -0.445) SI(r= -0.389) 42 HMAHE, 5
TIBC(r =0.345) sTFR(r =0.472) \HEPC(r =0.403)

BIFAE;PCT 5 SF(r=0.487) SI(r=0.364) sTFR
(r=0.389) HEPC(r=0.351) 5 1FAH, 5 TIBC(r =
—0.294) A, PDW MPV 5 SF(r= -0.316,r =
~0.348) SI(r= -0.285,r = —0.297) R A, 5
TIBC(r =0.537,r =0.518) sTFR(r=0.436,r =0.415) .
HEPC(r=0.367,r =0.384) ¥R IFAIF (P <0.05)
4. RA 835 PLT MHC S BACIIAR G R AR 5 A
(v A B 2 MM AR A DG 0 - Z2 o e M B9 3 Hr 45 21
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F3  RA B PLT HHCSE AR SR AR S5 [ R B 2 1A A DG M 43 Bir 45
sk REM hEEAY HER
BiE 95% CI P1{H B1H 95% CI P{H BiE 95% CI PiE

PLT A SHIR R H

PLT 8.256 4.015~11.735  <0.001 9.753 5.138 ~13.882  0.002 10.619  6.148 ~14.765  <0.001

PCT 11.527 7.384 ~15.486 0.005  13.135 9.143 ~17.276  0.006 14.367  10.743 ~18.727 0.003

PDW 12.755 8.236 ~17.247 0.002 15.623  11.245~20.106 <0.001 17.315  12.126 ~21.654  <0.001

MPV 10.621 5.283 ~15.975 0.010  12.884 8.258 ~16.358  0.008 14.532  10.297 ~19.359 0.004
PLT MR 5

PLT 18.543  12.456 ~23.583 0.018  22.469  17.591 ~31.478  0.015 25.713  19.155 ~34.683 0.011

PCT 19.534  14.153 ~24.158 0.003 18.324  13.642~23.576  <0.001 20.326  14.175 ~24.586  <0.001

PDW 26.402  22.736 ~30.875 0.009 23.638  19.512~29.553  0.006 25.746  21.312~31.283 0.005

MPV 15.837 9.395 ~19.257 0.005 17.242  12.783~21.589  0.004 16.473  10.681 ~20.782  <0.001
ERARIIAH G FRE iy

SF -8.732 -12.516~ -5.326  0.005 -10.143 -14.242~ -6.058 0.004 —12.215 —15.792~ -7.643 <0.001

SI -12.364 -15.764~ -7.283  0.002 -14.027 -17.492~ -8.823 0.003 -15.503 -18.845~ —10.326 0.001

TIBC 10.115 6.276 ~15.615 0.006  13.128 7.213~16.113  0.002 16.207  12.365~20.144  <0.001

sTFR 13.180 7.689 ~16.982 0.011  13.687 8.022 ~17.018  0.007 14.629  10.314 ~18.129 0.005

HEPC 11.236 5.739 ~15.791 0.013  12.954 6.112~15.869  0.006 13.817  9.765 ~16.891 0.001
BARAH AR R I

SF -9.605 -13.241~ -7.513  0.005 -11.836 -15.365~ —8.473 0.002 -14.013 -17.841 ~ —11.265 <0.001

SI 14.012 -17.367~ -10.176  0.004 —15.348 -18.931 ~ —12.221 0.001 -16.743 —19.885~ —12.506 <0.001

TIBC 12.237 9.662 ~15.793 0.007 14.750  11.125~17.583  0.003 15.790  12.423~20.114  <0.001

sTFR 14.295  10.646 ~17.683 0.010  15.254  11.462~19.237  0.006 17.381  13.024 ~21.719 0.002

HEPC 13.354  10.648 ~16.842 0.011  14.831  11.325~18.784  0.007 16.182  12.975 ~20.889 0.001

HCT ,RDW MCV MCHC) ] #i )&, PLT A & Z % (PLT,
PCT .PDW MPV) .TIBC .sTFR .HEPC 5 RA i # ™ &
FEEE SR IEAA G, SF ST 5 RA H ™ i FE R 1Y 5 A
X(P<0.05), W#3,
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e
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IS HER . ARBF AR R RA ALEAE PLT THEL

R4 PLTARSEG RN IRTE RA S B2

2 H AR GMDR 434
oL TR ¢ S
215 T FEA K 5R0E
e (P H) —8k
Al 0.546 6(0.162) 5/10
Al/A5 0.532 8(0.062) 6/10
A1/A2/A5 0.560 7(0.154) 6/10
Al/A2/A3/A5 0.539 7(0.058) 7/10
BRI AL/ A2/ A3/ A4/ AS 0.542 9(0.177) 8/10
A1/A2/A3/ A4/ A5/ A6 0.535 8(0.181) 7/10
A1/A2/ A3/ A4/ A5/ A6/ AT 0.544 8(0.101) 9/10
Al/A2/ A3/ A4/ A5/ A6/ AT/ A8 0.550 9(0.093) 8/10
Al/A2/A3/A4/A5/A6/A7/A8/A9* 0.578 10(0.001) 10/10
Al 0.571 10(0.001) 9/10
Al/A5 0.660 10(0.001) 8/10
Al/A2/ A5 0.654 10(0.001) 6/10
Al/A2/A3/A5 0.683 10(0.001) 8/10
EERM Al/A2/A3/ A4/ A5 0.679 10(0.001) 5/10
A1/A2/A3/ A4/ A5/ A6 0.721 10(0.001) 7/10
A1/A2/ A3/ A4/ A5/ A6/ AT 0.725 10(0.001) 9/10

Al/A2/ A3/ A4/ A5/ A6/ AT/ A8
Al/A2/A3/ A4/ A5/ A6/ AT/ A8/ A9*

0.730 10(0.001) 10710
0.742 10(0.001) 10710

WAL A2 A3 A4 A5 A6 A7 A8 A9 43R5 PLT PCT ,PDW .
MPV SF .SI.TIBC .sTFR .HEPC 54 ;2 . S fE A5 51

PCT .PDW .MPV TIBC .sTFR .HEPC /K F# 5 T4E RA
ZH ,SF ST /KM T3 RA 41 R B R EF M s FE 43 1ML
20 % Ur,SCr.RDW MCV PCT,PDW  MPV . sTFR,
HEPC 7K-F- ¥4 Y I+ & , RBC %% . Hb . HCT . MCHC .
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