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Analysis of the association strength between (3,-microglobulin levels and renal anemia in patients
with chronic kidney disease Ge Hui,Zhou Chongmet, Zheng Liuchang. Department of Laboratory,
Henan Provincial People’ s Hospital , Zhengzhou 450000, China

[ Abstract] Objective The level of B,-microglobulin(3,-MG) in patients with different stages of
chronic kidney disease ( CKD) was detected to analyze the association strength between it and the
prevalence of renal anemia. Methods A total of 176 CKD patients were selected. All patients were
divided into anemia group( 119 cases) and non-anemia group (57 cases) according to whether they were
anemic. All patients were further divided into quartile arrays( groups Q1 to Q5) from low to high according
to the B,-MG level. The general clinical data and laboratory test indicators of all patients were collected
and compared between groups. Multivariate logistic regression analysis was used for correlation factor
analysis. The relationship between B,-MG and renal anemia was analyzed using the restricted cubic spline
method. Results Among 176 CKD patients, 119 cases(67.61% ) developed renal anemia. The results of
the multivariate logistic analysis after adjusting for confounding factors showed that the risk of renal anemia
in patients with B,-MG levels of 7.8-12.7 mg/L and >12.7 mg/L was 1.356 and 2. 480 times that of
patients with B,-MG levels of 2.9-7.8 mg/L, respectively. The levels of parathyroid hormone ( PTH) ,uric
acid (UA) and serum creatinine( SCr) gradually increased with the increase of B, — MG levels(Q, to Q5
P <0.05). The correlation between B,-MG levels and renal anemia in CKD patients aged =55 years was
=0.032). The results of restricted
cubic spline analysis showed that the continuous changes in 3,-MG levels were associated with renal
anemia in a nonlinear dose-response relationship (P < 0. 001 ). Conclusion The level of B,-MG is
significantly correlated with the prevalence of renal anemia in patients with CKD. With the continuous

more significant than that in CKD patients aged <55 years (P,

interaction

increase of (3,-MG level,the association strength between it and the prevalence of renal anemia shows a
nonlinear increase.

[ Key words] Chronic kidney disease; [3,-microglobulin; Renal anemia; Restricted cubic
splines
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(3) AHFTAR AT E IR AGAIT; (4)6 A H W Jeki i
SR IS (5)3 AN A R IR AT RES2 I Hb 7KF-
(259 . HEBRARIE . (1) HRSZRRUIBR AR 25 (2) UE B
LI (3) IR PR SRR el it & B 341K 5 (4) B IF
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2. T R R I — I R OB LR AR IS
S BMI & B0 9 sF 18] | PR K W AR 1 O B e R
s BRAE E RO AR R SE IR R (PTH) R KR
(Ur) JMALEF(SCr) Bz C(Cys) SRR (UA) | IS
(Ca) (MBE(P) C R H (CRP) \HIEH (Alb) &
Hb 7K, 2R FH B FL 3 98 Ao 3 L iy 4 T 0l 3 B, -MG
IS, CKD 212 Wi AR 5 2002 4F 3& [ B i 3k 4 2> 4
SEY CKD I PRS2 B S 7 ( KDAOQI) HiX} CKD 4331 1
FE X, CKD F8 3% e FRAG B 00 B /N R B 2o %8 (eGFR) 7K
SN T =90ml + min~' - (1.73 m?) '] .2 Y
[60~89ml » min™' + (1.73m*) '].3 #H[30 ~59 ml
emin™' + (1.73m*) '] 4 #[15~29 ml - min~" -
(1.73m») " ]SW[ <15ml *min™" - (1.73m*) '],

Mz WbRiE . B4 Hb <120 o/L, otk Hb <110 /L, %%
M4 bRE . T BEEZT I Hb <60 o/L, 1 EEFL 1ML Hb 60 ~
90 g/L, 527X 1M Hb =90 ¢/ L, MRHHREEFL A 176 4]
CKD S E 4 NAT I (119 1)) FHAEF L4 (57 1) .

3. Geit e hb B N SPSS 22. 0 B AT 480
Mo fFAIESA AT EFRLL x £5 Fom, A R
KH ¢ K5 s THECFORAGIEORT H 43 L3RR | 4 LR
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1. B0 205 = E 0 2 — P e R Ak B S 0 2 A A
EhRELEL 176 5] CKD B35 22 il 119 41(67.61% ) ,
R MMH 57 91(32.39% ) , CKD M (CKD 4 ~5 )
AR BT RN R (59. 66% ) Wi 5 T CKD .18
(CKD 1 ~3 1],40.34% ) , Pi4H /& K BB st )
CKD 731016 1 b LA 25 S B e it S0, Herh 2 M
ZHAEE BMI L, UA  Ur SCr. Cys. Ifil. P B,-MG /K KB
I % Ik SRR A LU B34 S v T RS T AL Ca R
Alb BEM TSI (P <0.05) . PIZH [a) HoAlF8 b
R ZE R TR ITFE L (P>0.05), W&,

2. RIA) B,-MG 7K -5 B3 I 1% 56 R 4B - B
& logistic JPMrEER (R 1) R, 5 B,-MG /KF2.9 ~
7.8 mg/L AL, B,-MG /K- <2.9 mg/L.7.8 ~12.7 mg/L.
>12.7 mg/L B F & A B R 20 19 XU ( OR) (B 43531l
F0.726.1.742 F12.790, 27~ B,-MG 7Kk = 5 1k
ZE MBS B (P <0.001) , JAREAEE 5000 f5 (Rl
2) , ZHZE logistic 53 HT AR BR % B,-MG KX 2
PEFL M A ARSI R (P <0.05) , #E—0% BMI,
KIS IR] UA  Ur SCr.Cys  Ifi. P Ifil Ca }z Alb J5
(FER3) , ZIHNE logistic /T ZEHR BN B,-MG K- <
2.9mg/L.7.8~12.7 mg/L, >12.7 mg/L H K 4EE
PEFL LAY OR 53102 B,-MG /KF-2.9 ~7.8 mg/L #Y
0.746 .1.356 Fi12.480 15, #/~ B,-MG KV, B
MU B (P <0.05) . W2,

3. AJA B,-MG /K4 CKD i — il PRk K
S AR R A T CKD 1 B,-MG K
MAREN S 73 R TR (Q, ~ Qs 4) 4R s 5 4
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F 1 FUMAH FIET M 8 3E — I PR S S I ZE A A HE AR LA (3 5)

Myl s AR () BB, (%) ] BMI(kg/m?) I B, (% ) THERBEL B, (% ) 1 WML B, (% ) ] Wl B, (%) ]
FL M4 119 56.87 +7.71 76(63.87) 24.76 £3.26 34(28.57) 31(26.05) 53(44.54) 48(40.34)
JeFximd 57 53.36 +5.61 35(61.40) 23.04 £3.46 17(29.82) 14(24.56) 26(45.61) 25(43.86)
/X ME 3.068 0.100 3.211 0.029 0.045 0.018 0.197
P1iA 0.002 0.751 0.002 0. 864 0.832 0.893 0.657

gl i BRI, (% ) ] S eE AN PTH UA Ur SCr

<6 ™H =6 1H [#1,(%)] (pg/ml) (pmol/L) (mmol/L) (pmol/L)
Ml 119 38(31.93) 81(68.07) 22(18.49) 116.37 +44.74 384.85 +94.32 15.91 £4.38 224.36 +66.52
% 57 25(59.65) 32(40.35) 10(17.54) 62.53 £27.21 356.76 +88.36 7.46 +2.31 86.37 £23.27
/A 15.396 3.591 7.785 0.836 4.781 10. 593 19.017
P <0.001 <0.001 <0.001 0.404 <0.001 <0.001 <0.001
au bk Cys 1fiL P 1liL Ca CRP Alb B,-MG CKD [ B, (% ) ]
(mg/L) ('mmol/L) (mmol/L) (mg/L) (g/L) (mg/L) 1 ~3 4~51
M 119 2.81+0.72 1.46+0.41 2.11+0.17 6.32+1.06  37.11 +6.75 10.37 +4.25  48(40.34) 71(59.66)
JE#5IMmel 57 1.22£0.43  1.23£0.37  2.35%0.23  6.17+1.22  42.16 +6.13 4.16 £1.76  43(75.44) 14(24.56)
/X H 15.396 3.591 7.785 0.836 4.781 10.593 19.017
P{E <0.001 <0.001 <0.001 0.404 <0.001 <0.001 <0.001
F3 A B,-MG KA CKD 35 —Mlm PR S S0 Z A A HE bR LU (£ 5)
a0 B AR (%) BB, (%)]  BMI(kg/m?)  EIUE[H], (%) ] ¥ERIEL B, (%) ] WIALH], (%) ] SH[H, (%) ]
0,4 35 52.43 £5.82 21(60.00) 22.76 +2.67 6(17.14) 5(14.29) 13(37.14) 8(22.86)
0,4 35 52.36 £6.34 22(62.86) 23.14 +3.22 5(14.29) 5(14.29) 14(40.00) 11(31.43)
0,4 35 56.48 +4.87% 20(57.14) 22.88 +3.74 11(31.43) 8(22.86) 16(45.71) 17(48.57)*
0.4 35 57.62 £5. 62 24(68.57) 23.43 +2.86 14(40.00) ™ 12(34.29)® 15(42.86) 16(45.71)°
054 36 59.65 +7. 24 24(66.67) 23.77 +3.63 15(41.67)% 15(41.67)% 21(58.33) 21(58.33)
/¥ 10.127 1.325 0.568 11.038 11.117 3.885 11.654
P i <0.001 0.857 0.686 0.026 0.025 0.422 0.020
an ek FRE R B (%) ] '%‘ﬁ%;}é@: PTH UA Ur SCr
<61 =6 1 [#],(%)] (pg/ml) (pmol/L) (mmol/L) (pmol/L)
0,4 35 11(31.43) 24(68.57) 8(22.86) 72.74 £32.54 322.76 +78.63 11.73 £2.75 103.32 +53.42
0,4 35 13(37.14) 22(62.86) 6(17.14) 83.62 +41.63° 347.58 £77. 46 12.52 £3.32 135.62 +64.37°
0,4 35 11(31.43) 24(68.57) 7(20.00) 94.52 +34.52% 386.22 £84.32%  13.46 £3.45 187.21 £55.61%
0,4 35 14(40.00) 21(60.00) 5(14.29) 116.73 +36.74%  397.28 +75.65"  13.74 £2.83 216.53 +59.30%°
054 36 14(38.89) 22(61.11) 6(16.67) 126.26 +43.64" 423,54 +82.41%!  14.37 +2.56 253.56 +62. 42
/¥l 1.028 1.030 12.217 8.970 0.275 36.973
P{H 0.906 0.905 <0.001 <0.001 0.652 <0.001
an b Cys i P IfiL Ca CRP Alb CKD 21 %1, (%) ]
(mg/L) (mmol/L) (mmol/L) (mg/L) (¢/L) 1~33H 4~53H
0,4 35 2.14 £0.62 1.37 £0.47 2.16 +0.17 6.21 £0.97 37.54 £5.75 25(71.43) 10(28.57)
0,4 35 2.26 +0.73 1.42 +0.38 2.22+0.22 6.18 +1.01 38.53 +6.90 21(60.00) 14(40.00)
0,4 35 2.28 +0.77 1.38 £0.22 2.19 +0.16 6.25 +0.85 38.10 +6.32 18(51.43) 17(48.57)
0,4 35 2.43 £0.69 1.38 +0.36 2.23 +0.23 6.33+1.12 39.11 £6.15 16(45.71) 19(54.29)
054 36 2.39 +0.74 1.40 +£0.35 2.15 +0.20 6.38+1.14 40.42 £5.72 11(30.56) 25(69.44)
/XA 0.912 0.105 1.127 0.235 1.130 13.370
P 0.458 0.981 0.345 0.918 0.344 0.010

5 QHIE,*P<0.05;5 Q, A HE, P <0.05; 5 Q, AL, °P <0.05; 45 Q, 44, P <0.05

4. A B,-MG K205 B M2 il AH ST Y 7 21
OYBT AR R AR 8 I R S PR L CKD 431
PTH UA J2 SCr /KP4 B,-MG /K- 5 5 P22 il
FHOCHERRRE AR, B ZH R ATEAE A AR (P oy
>0.05), WL 4, F# =55 %1 CKD H#& B,-MG /K
5 BB AR S LU AR IS <55 211 CKD &
KA (P, =0.032) UL 1,

5. ARG CKD 3 B,-MG /K5 B M3 i)
SEHRBR B - B K B - Hie CKD 4303013 J2 I 13 FH BB
il 1 577 AR AR A0 T B,-MG K5 R I A G
R AR W RVEAENS MR BMI, & BB B[] PTH
Ur SCr.Cys il P Ifil Ca } Alb )5, B,-MG 7KF-5 51
B A S I 58 i 5t AR 26 PR R - S B 26 &R (AR PEAG
M, P <0.001), HRHEHEE CKD /1K #E5 4 CKD
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R4 A B,-MG AL 5 B AT MU S 19 T 4L 534
o Ay T L DRI R
- <55 % =55 % = & = i = E
O 1.0 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Q41 1.28(0.85~1.53) 1.33(0.97 ~1.60) 1.27(0.92 ~1.53) 1.18(0.80 ~1.53) 1.23(0.97 ~1.47) 1.31(1.06 ~1.59) 1.25(1.02~1.52) 1.41(1.15~1.67)
Q4 1.44(0.98 ~1.70) 1.48(1.23 ~1.75) 1.41(1.15~1.9) 1.46(1.19 ~1.73) 1.47(1.20 ~1.71) 1.42(1.15~1.69) 1.56(1.30 ~1.81) 1.59(1.35~1.86)
Q2H 1.60(1.34~1.86) 1.63(1.39~1.89) 1.66(1.40 ~1.91) 1.48(1.23 ~1.73) 1.52(1.33 ~1.78) 1.59(1.35 ~1.84) 1.89(1.61 ~2.15) 1.93(1.68 ~2.21)
QM 1.92(1.66~2.39) 2.12(1.77 ~2.77) 2.87(1.59 ~4.14) 2.24(1.26 ~3.71) 1.87(1.60 ~2.23) 2.15(1.67 ~2.83) 2.56(1.70 ~3.83) 2.15(1.51 ~3.42)
Py 0.076 0.042 <0.001 0.006 0.086 0.013 0.004 0.074
Py 0.724 0. 566 0.376 0.413
o PTH ( pg/ml) UA ( mol/L) SCr( wmol/L) CKD 43
- <96.73 =96.73 <388.26 =388.26 <186.39 >186.39 1~3 M 4 ~5 11
Q4 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Q2 1.27(0.9 ~1.73) 1.22(0.97 ~1.70) 1.37(1.12 ~1.63) 1.36(1.09 ~1.61) 1.29(0.93 ~1.57) 1.34(0.98 ~1.61) 1.16(0.93 ~1.53) 1.29(1.03 ~1.55)
Q4 1.69(1.43 ~1.95) 1.59(1.33 ~1.85) 1.64(1.39 ~1.91) 1.66(1.38 ~1.92) 1.38(1.11 ~1.64) 1.40(1.14 ~1.67) 1.40(1.14~1.68) 1.48(1.27 ~1.81)
Q4 1.87(1.63 ~2.13) 1.93(1.67 ~2.20) 1.87(1.60 ~2.14) 1.90(1.65 ~2.15) 1.55(1.28 ~1.83) 1.42(1.27 ~1.78) 1.61(1.34~1.88) 1.62(1.35~1.91)
Q2] 2.14(1.88 ~2.68) 3.16(1.98 ~3.93) 2.29(2.08 ~2.57) 2.18(1.94 ~2.43) 1.94(1.67 ~2.20) 1.68(1.51 ~2.13) 2.93(2.64 ~3.57) 2.86(2.60 ~3.73)
P 0.031 <0.001 0.022 0.027 0.037 0. 101 <0.001 <0.001
Py 0.652 0.793 0.243 0.562
2 AR B,-MC K5 PR S R AR R K % FHI(CKD 1 ~3 #),CKD Bt (CKD 4 ~5 #) , it
logistic 53 K4k CKD e 2 4], % B,-MG /KF >7.5 mg/L i}
R (BZQ/ILG) B S.E Wadx> ORfi 95%cl P R B PR XS 2 BN (P <0.001) . WLIFI 2,
m;
<29  —0.320 0.08 10.676 0.726 0.495~1.025 0.083 5. ORE S ORfE
;f% 2.9~7.8 Ref  1.00 4l == 95%CI = 95%CI
1 7.8<127 058 0126 19.605 1747 1.431~1.963 <0.001 @ 3 w3 e
& PR * e
>12.7 LO26 0.135 51765 2.790 2.375~3.114 <0.001 2y P o2 o
1 - U S e
<29  —0.402 0.086 21.847 0.669 0.436~0.927 0.036 =" N
” 0 4 8 12 16 0 4 8 12 16
B 29.7.8 Ref 1.00 B,-MG(mg/L) B,-MG(mg/L)
A 2A 2B
5 7.8~127 0.0 0.113 21175  1.682 1.314~1.981 <0.001
>12.7 1135 0.101 126200 3.110 2.461 ~3.755 <0.001 B2 RRESHY CKD B, -MG K5 B P M k- S v %
FR BRI ST REARAEA 538 (A CKD 485 B . CKD Mt )
<29  —0.293 0.0 3175 0.746 0.472~1.118 0.142
BE 2.9-.7.8 Ref 1.0 . .
o 15 I
3 7.8~127 0305 0.133 5243 1.3% 1.04~1.64 0.004
S127  0.908 0.080 128.896 2.480 1.933 ~2.847 <0.001 B AR IS CKD SR8 LI ARSE IR, o2 hn o
Wi AR E IhRE AL FE RN 22—, CKD 5l
B % A% OROS%CD Pes B P2 R B0 2 A 3, O R I R = A
T () <55 1.63(0.88~2.26) —e— 0.032 .
255 266208324 | —e— FIWFSEF e 2oy & BF5E 45 1 s, CKD
& I & =3 2.84(1.66~4.23) | 0.783
5 2.10(1.23~3.65)  —e—— 3 ~5 WA A TR AR 87. 8% i AHHf
R IR = ; 22~2. | 0.882 N N N
T E easy | e 5 176 ] CKD M % B PR A M 67.61%
i T e CKD BfI( CKD 4 ~ 5 1) 3 K0 L A0 R 0 35
T e veseaey | e T CKD FLHI(CKD 1~3 3] 378 CKD fy Fe i % 5
A W misasary s AT TR B P 2 0000 %2 6 T 8 e A
S S ST OKD A, DU CKD YRR 2N
SR Al T kR SN, WTAERA SR CKD A i
T2 3 4 ACAENE PR | XF HR 0 A i fdt B v ™ B U
1 RIA B, -MG 7K P55 B PE A IR S 1 36 4143 H A, AT RE S EOHT A I KE H B, Q0 B i B 2
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[N NS ) o A - = o | R e
FUERE N CKD AR Y7 XERE

B,-MG JE—F K/ FRIMEERE N, ) EHFET
LTE PR S A b AR A I oL B, -MG 7K
- AR HUBURME T AT B IR B,-MG 2 K A ek
B, BRI B,-MG R B,-MG 5 B /NG [] i 461 43 7 i
IR A (HIL B,-MG 55 /N [ 5 461 493 P JEE 1) A
KB LI B,-MG A& B CKD . eGFR BH
B AR B, -MG FEMR P B bk EL AT 208 %
F1 400 160 45 22 50 A A 3 0, e SRR R TR B,-MG 1Y
B BURRE AR R AR RS FEAE R P % 5 ] £
FREE A RasE A &R IR & M sl gk & 1 B /N ek
P BAE B /INER (45 28 ¥ T Bl B,-MG Rt
#EH ETIG R W, B,-MG 1 58 T % WL CKD,
CKD 3 B,-MG & bk Bt 5 80 v 8,-MG 1 &
PAR NIEAF S i o SRR R TR AN = 775 1= A e 1N A
RS IE R AET ) {H CKD B B,-MG K- 55
B A AH G 38 5 A 2 DL, B 2 3 45 X 168 Bl
CKD 2 ~5 W35 7 B,-MG #Ar4il, &3 B,-MG
5 Hb K FEA —@ A, FEARRFIE i 2l
RO, MALEE B,-MG K85 TAE A md, H
B,-MG ZKF-pfizs CKD j™ S B i & , 76 IR
ZHE T, B,-MG /K V15 CKD % B2 M i) i
FEAOG, - R AT s, B B,-MG K
S TR, H S B A 1 S R AR T
5, Joie CKD FHAE M 8 B,-MG /K- >7.5 mg/L
B, 2% A B P A I ) DRI 2 B T L D B T g
T CKD B B e 4, 5 80R e = A A 20 40 i A= i
D [ CKD B3 MR P AEAE R B,-MG, AT 1p
AR 2T 20 A G 2R A A 1 I L CKD ATk — R A1
SAE SN AR ALK BE S B A AE IR . 3K 28 4 K]
FAA AT 38 2 9 A1 1 20 i A 2 A L T R R R
FIREIMH AN AAT v E N B,-MG SRR
E R, HE— L INE L, 75 B,-MG KV 5B M2 il
FHOCHE B W4 3 B 3R ATT R 3, 4R 1% =55 %/ 19 CKD
B B,-MG /K55 B M B0 1 9 A S P EL AR R < 55 %
1) CKD 355 B, SR X TR IR 8 = ) CKD &
B B, -MG 7KV S5 T i A LB B i s U T g
AL IS SR R TR XA YT . AR AAE—E R R
BRI - A0 A BOREAS BRI S 1 TR — 27 ol 25 SRk o A7
FE— 8 D (75 5 BIF R R 52 2 SR 3R L DU AR it AR % oA
NPT AT T 25 S B AR ROE ORI, R okaA
T B KEEA R PE— X 245 R TR

28 FRTR , B,-MG 7K F5 CKD H3& B 127 1 s
WM HEE B,-MG K ELL T, H S B
FE 1) IR B SR AR R T =

& % X #
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