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AR A E (TSAT) , TSAT=SI/TIBCX 100% ., (3R 5% £ K3t MPD & # #4720 4. OTSAT=20% % 4%k &
B(A ) s QTSAT<<20% H SF=100 pg/L H h 8 M8 4 4 (B 4) s @ TSAT<<20% H SF<T100 pg/L # %t/ ié‘;{é}\
H(C 4D FERBH A4 KT F o0 4 48 & T4 4R £ X3t 4T Spearman A % 44 .
OMPD %+ A4 .BA.CA5 DAAMW.CRILE A CRP), & 4 (WBCO) . 44 ft 0 A % JE CV TE(RDW{V)
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Abstract: Objective To investigate the potential clinical value of Hepcidin/SF ratio in patients with ma-
intenance peritoneal dialysis (MPD). Methods (1) Patients with MPD in our center were selected as the re-
search subjects, and healthy subjects examined physically at the same period were selected as the control
group. Various laboratory test indicators were collected. (2) ELISA was employed to detect the soluble trans-
ferrin receptor (sTIR), total iron binding capacity (TIBC) and Hepcidin in the serum of these subjects. Hepci-
din/SF ratio and TSAT (transferrin saturation) were calculated with the formula TSAT=SI/TIBC X 100%.
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(3) Patients with MPD were grouped according to the experiment results: DPatients with TSAT==20% as the
iron sufficient group (group A); @Patients with TSAT<C20% and SF==100 pug/L as the functional iron defi-
ciency group (group B); @Patients with TSAT<C20% and SF<C100 pg/L as the absolute iron deficiency group
(group C). Healthy subjects as the control group (group D). This study made an analysis of the differences of
Results D Com-
pared with group D, C reactive protein (CRP), white blood cell (WBC), coefficient of variation of red blood
cell distribution width (RDW-CV), standard deviation of red blood cell distribution width (RDW-SD), phos-
phorus (P), serum creatinine (Scr), blood urea nitrogen (BUN), Hepcidin, Hepcidin/SF of MPD patients in
group A, B and C were higher than those in group D ( P <<0. 05), while hemoglobin (Hb), red blood cell
count (RBC), albumin (Alb), TIBC, sTfR and TSAT were lower than those in group D ( P <C0.05). @The
levels of B 2-microglobulin (2-MG), Hepcidin and Hepcidin/SF in group B were higher than those in group A,

all indicators among the above 4 groups and Spearman correlation analysis was conducted.

and SI was lower than that in group A ( P <C0. 05). Hepcidin and Hepcidin/SF in group B were higher than
those in group C, and TIBC was lower than that in group C ( P <<0. 05). Hepcidin/SF and TIBC in group C
were higher than those in group A, while SI and Hepcidin were lower than those in group A ( P <{0.05). ®
Spearman correlation analysis showed that Hepcidin/SF was strong positively correlated with CRP and Hepci-
din ( » =0.449,0.610, P <0.001), and strong negatively correlated with SF, SI and Hb ( » =-0. 578,-0. 615,
-0. 353, P <<0.001).

tients. @ Hepcidin/SF is associated with inflammatory response. @Increased Hepcidin/SF indicates functional

Conclusion (D Anemia and iron deficiency of different degree are common in CKD pa-

iron deficiency in CKD patients., which has certain value for the clinical diagnosis of functional iron deficiency in

patients with MPD.
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12,1 FRASCREE il EUHR K I 58 — 76 3R Be A 56 B K
20 Bl CWBC) | Il 1 25 F (Hb) | 21 40 i 31 4%
(RBC)  £L 4l g 43 45 55 BE CV {5 (RDW-CV) | £ 4 fifd 43
15 58 B SD i (RDW-SD) . IfiL JJl BF (Scr) . JR & &
(BUND B2 i ERE H (B2-MG) M ZE C(Cys-C) A
FEA(Alb) VB E [ (SF) L L TE 8 (SD L C b & A
(CRP) VR ZE IR 38 £ GPTH) | L 35 B 45 K (CT) |, 1l
B5(Ca) IS (P VBE (Zn) (HEE 2 D, (VitDy) . Y%
FE A A X G803 ml. R T SR M T 215 A W R
AT R 23 ) 4 Ak 1) Tl R f 98 W B o (ELISAD 150 &
o I 3 T M A R A 32 IR (STIR) L VR EE &
(TIBC) . %k 8 &£ (Hepcidin) , i+ % Hepcidin/SF {4
Rtk Bk B 11 ML FD B (TSAT), TSAT = SI/TIBC X
100%,

1.2.2 MRAESCIZE R BEAT 02 o b R A0 52 36 A
5% MPD & #4704 : O TSAT=20 00 MEEFE 2
HOA 4,32 1) ;s @TSAT<<20% H SF=100 pg/L N
UrtetE Sk 41 (B 41,42 #i); @ TSAT<<20% H SF<<
100 pg/L #a % PEB R4 (C 20,16 6], RIS & N
Xof BB 4H (D 20,30 ),

1.3 GiitsfJdrsk SR SPSS 25. 0 48 it 24 84 % 8
PEIAT T, LA (e £ 9) RRFF A IED A0 2 5%
B AETER A LA M(P o~ P o5) o s 7 50% B ]
B0 RN 5 IR IE 28 43 A1 19 T it %0RE 20 () e 35 R
LR R 7 2250 BT » AN IR IE 285 43 A1 DR JH R RN RS 560 5 31
G e A S A T N i B S o A e |
Spearman &M, DL P <<0.05 NZEFA G
2 HR

2.1 — Bk 90 il MPD B3 . B 50 i
(55.56%) % 40 ] (44, 44 %) 4R 44 19~74 %, SF- 1y
(45.60+13.371) % BT 3~110 A~ H ,F(35.3+
2.62)MH . A2 RIEUR BT 61 1] (67. 78%40)
LR 7 (7. 78%) , IgA 7 B (7. 78 %) , W Lk A AE
4 (4. 44%)  ANCA 4 B (4. 44 %) A IR 355 & 9% 5 19
(5.56 %), Hifth 2 1 (2. 22%) . 4 416 4F W% 1R ) 1
BMI 2% K4 #8E X (P >0.05),A 4H.B4.C4
MPD B ZEENM AR ER EHRIT¥FE XL (P >
0.05), W#FE1,

®1 FARAN-—BRAQZHHER SR

AH B4 CHd D 4H
Gy Y/ F P
(n=32) (n=42) (n=16) (n=30)
51 2.737 0.434
% 21 21 8 14
‘e 11 21 8 16
FiE /% 44,06413. 04 45.95+13. 29 47.94+14. 65 44,33+8.01 0.453 0.715
T/ A 37.56429, 87 31. 66422, 43 40.25419. 71 — 0. 888 0.415
BMI/ (kg + m™) 24,1143, 20 23.1143.19 24,0942, 77 23.5142. 20 0. 879 0. 454

RN ERBHEUGEDET,

2.2 ARSI LT ELER LR 4 4 Ca K2
RGP >0.05);A.B.C =41 MPD ##
] Cys-C.iPTH.CT.Zn,VitD, 22 # LS it = X (P
>0.05);MPD B EHF AL . BA.CHE DML,
CRP,WBC,RDW-CV,RDW-SD, P, Scr,BUN, Hepci-
din,Hepcidin/SF ¥ & T D 4 ( P <0.05), Hb.RBC,

Alb  TIBC.sTfR.TSAT ¥+ D41 ( P <0.05). B
2 B2-MG . Hepcidin, Hepcidin/SF #] Ht A 455, ST H
A 4K P <<0.05);B 4 Hepcidin, Hepcidin/SF k. C
ZH . TIBC B C 44K P <<0.05);C 41 Hepcidin/SE .
TIBC I A 4%, ST, Hepeidin b A 441K ( P <<0. 05),
W 2,

K2 AABMIBEERERSN

AH B4

CH D#

5 Z/F P
(n=32) (n=42) (n=16) (n=30)

WBC/( X107 « L) 5.44(4,.72~7.61)°¢ 6.26(5.03~8.67)¢ 6.30(5.31~7.68)" 5.03(3.74~6.04) 14, 341 0.020
Hb/(g+ L") 94.50(75.50~108. 25)¢ 97.00(80.25~107.25)¢ 91.50(83.25~113.00)" 149, 000129, 75~161.25)  53.450 <C0.001
RBC/(X10'2 « L'1) 3.33(2.82~4.33)°¢ 3.34(3.08~3.83)¢ 3.64(3.09~3. 711 5.07(4.50~5.36) 50,647  <C0.001
RDW-CV/% 14.55(13.40~16.20)¢ 14.45(13.00~15. 48)¢ 14.15(13.25~16.58)" 12.80(12. 38~14.08) 18.074  <€0.001
RDW-SD/{L 44,65(39. 88~48.33)°¢ 45,70(43.13~49.65)¢ 45.70(44,23~49.75)1 41.35(38.75~44.78) 21,357  <<€0.001
Alb/(g+ L") 34,3943, 55¢ 34.68£5. 29¢ 34,544,417 46,17+2.82 57.034  <C0.001
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5t ZF P
(n=32) (n=142) (n=16) (n=30)

B2-MG/(mg + L'1) 19.08+5, 492 22.0946.55 20.57+5.61 - 0.557 0. 040
Cys-C/(mg+ L") 6.81+1.46 6.71+1.65 6.76+1.76 - 0.034 0.967
iPTH/(pg * ml'!) 432.45(229.53~619.88)  377.65(171.48~686.55)  378.35(164.15~635. 38) - 0.356 0.837
CT/(pg+ ml") 24.47(10.50~39.13) 17.50(13.11~30.07) 17.70(7.40~25.92) - 2. 950 0.229
Ser/(pmol + L) 1102, 50465, 87¢ 951.24+44.10¢ 995, 754117, 26" 75.77+16.81 71.200  <C0.001
BUN/(mmol « L") 19.47+1.21¢ 18.36+0.81¢ 18.13+1. 92f 4,5741.47 49,311 <€0.001
Ca/(mmol « L) 2.24(2.03~2.35) 2.27(2.11~2.5D) 2.24(2.02~2.37) 2.19(2.10~2.26) 4,048 0.256
P/(mmol « L") 1.7140.59¢ 1.5540. 48¢ 1.6840.56" 1.20£0.17 6.920  <C0.001
Zn/(pmol « L) 8.00+1.73 7.46+2.19 7.22+2.05 - 1. 040 0.358
SI/(pmol * L'H) 13.48+3,092b¢ 7.34+2.81¢ 7.724+2. 411 18.07+8.65 31.901  <€0.001
SF/(ng * ml'!) 241,15(185.50~706.35)> 232, 30(145, 28~372,00)¢ 89.45(71,75~96.70)f 263.20(158.25~417.50) 40,281 <C0.001
VitDs /(ng * ml'!) 11.56+5.19 12.3045.51 13.05+5. 96 - 0.421 0.658

sTIR/(nmol * L")
TIBC/(pmol « L'1)

32.65(25.67~41.43)¢
49.10(44.16~61,67)"¢

TSAT/ % 24.81(23.29~27.67) ¢ 14.49(10.63~16.26)¢
Hepcidin/ (ng » ml™) 90.26(75.61~108.36)% 202, 62(156. 77~267. 28)4
Hepeidin/SF 0.27(0.12~0. 51)2be 0.790.72~1,02)%

CRP/(mg+ L) 1.88(1.04~3.89)¢ 2.3(1.20~3.76)¢

32.80(23.86~42.67)°
55.35(48. 84~60,79) 4

33.41(23.58~40.0D)f
64.24(55,29~98.15)f
12.48(6.00~15. 99!
54.35(49. 85~60.88)f
0.65(0.57~0.75)"
3.99(3.41~4.82)f

56.02(46.50~59.96)
88.21(73.17~95.56)
20.14(15.05~27.01)
47.89(42.64~60.85)
0.19(0.14~0.33)
0.56(0.25~1.31)

46.266  <<0.001
48.369  <C0.001
65.652  <<0.001
97.468  <<0.001
71.324  <<0.001
64.508 <C0.001

AOQOFAERDHHEABBEUNGCEDET . FEAPF T EREEUMP .~ P ) ET;Qa:AM 5 B4 k. P<0.
05;b: A5 CHtE, P<<0.05;c:A A5 DAWKE, P<<0.05;d:BHE5 CAE, P<<0.05:;e:B4 Y5 D4 E, P<0.05;

f:.C4 5 DAk, P<0.05,

2.3 KNIEISCE E 48 bR 5 Hepeidin/SF 14 #H 56 1
Spearman A8 3¢ ¥£ 23 HF W 7R . Hepcidin/SF 5 CRP,
Hepcidin 258 1FEAHE(r =0. 449,0. 610, P <0.001),
5 SF. SI. Hb £ 5% 1 A 3¢ (r =-0. 578, -0. 615,
-0.353, P <C0.001), W% 3,

+ 3 Spearman HHXM 4T
Hepcidin/SF
LIPS R 0
r P
CRP 0. 449 <20. 001
Hepcidin 0.610 <0. 001
SF -0. 578 <C0. 001
SI -0. 615 <20. 001
Hb -0. 353 <20. 001
3 itig
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FOEFRARDUIR 22 . ARTFF AN A RO 0F 55 % 5 . HEBR A7 75
YL R L 45 5t MPD B % CRP. WBC %5 4 iF 48
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FEe I A M e 5 DUAE R B AR gE R B CKD
KB I D 10 0005 R A L (ELAS YR 98 MPD HRC3 Il 5
IRV 5 i B X R 2 AH L T B I 25 5L X AT B 5 O I AR
B R AT AE AR AT . RDW J2& DAl £ 40 g 25 5%
FERE R EIE bR T R LT i KN AR Z LT
Bk PRSI L A A S LA 5T FZ B CKD &
LT A0 A e A R Ak A D AR AE R A i 1L, CKD
BEFKEBAL, RN EE N FARNE R ELTL,
BeBE T N E CKD #E R, N2 40 i v B 158 O ik 12 15
B & A 1 g BT RE . BEE AT 52 0 21 200 i 19 42 42 D) g
WF5E i R 2 BN TR RSN B MPD BB 8K A
%5,

TIBC HP IfiL i 5% 2k A T R 45 & M i Kk AL, I
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LR CKD B3 Bt Z 32 Bk 1 %38 A8 11 T R 52 i 4
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TEREE A AFAE T B LT 20 B 0 i 5 70 37 U2 4 e A 1Y
) T o= AN G s ) U R 38 N
PEBER AL R B2-MG KRB BB 1IE w45, % T
RERYBLH] A AT Hepeidin 2558 A 35 br 48 75 . 21 40 i A=
BN B 75 i 40 06 B2-MG B 22 I 3 Bk I
W5 R 4 A Rk AN N R R Bk DL B M /N
o WSO L ) AN R SR A B — M RS S A8 R 1 4
A1z i B B S A 4 ZURR T L A S50 v ) R M i
BREREAKTESEREEFEELHE 25, M
I A W UE T T RE M Bk i) CKD 3 A B2k
fifh £ 70 2 AR B4

20 60 PN R R TR 1 I — L J 2 S K 52 R -1 (fer-
roportin-1, FPN-1) , J&—F 5 5 19 4 i tH 26 11, Hepei-
din 3 52755 FPN-1 PN Ak FIRE fif >k o005 8k 09 4t 47 5 B¢
S AE AR 5, U R T R Bk b R T AR
o AW T, POk 28 1E 5 RN D) R8 M Bk 9 MPD A
# Hepcidin F+ 55, H 5 # s 5B 5, 1 78 28 % M S
B Hepcidin F8.5 Goyal H 21 {1 5% 45 1
— 3, % W] Hepcidin 193835 32 ZOR A 1 0 5, 1T 20 i
SRR AE IS 70 W B 22 19 Hepcidin, 410 1 2k i W% e K
Ak B R TR N R R K. S S SR L EPO AT
il K B AR N Hepeidin B9 A= B, 30 38 2R ) W% U A figs
17 AR BUF IEZRTRL , T 51 % 142 41 3 Hepei-
din & BLAYSEE & T EPO A HI/E A L 9F il AE S 5
ML AL 25 1, Hepeidin #ii/x CKD % & 4 7
RETEBRER TR 245 & B A R RO, BRAE H R 24 A4
P 3 R B AR O R B R A B R A A
LI 28 FE TR YH 4500 SRR L BRER PR D — Fb
APEI R W #E CKD R A A 1R 2 Tk i AT ) 3%
BRR 20 AR i R AR OB TR R . A
5E ) g M Bl Bk BB Hepeidin/SF F1 & i B &8, H
Hepcidin/SF 5 4 i [ W 52 1F # 5C . 55 1 ¥ 2% . 1 41 2K
& 7 AH 56 . 2B Hepcidin/SF T &5 B2k K SF A, B
R R AT 4 PR A R U 2 1 5 SR L R AR D e A o
T, BEFEFSR R B, Hepeidin R X 58 EH R IF
A Hepeidin T #% B i . Hepeidin/SF F{H #
K s Hepcidin/SF 11 T 2R S X Hepeidin 43 W 19 5%
Wi, FEFR AT B 55 A8 . Hepeidin i 28 Bl GE M Sk 2k 55 i
W, T4 6P B gk B 2E Hepeidin/SF HAE 880 25 1F

HHEE R W Hepeidin I8 K2k 8 H 7K F B & B AR
A N, AR RS 28 Hepeidin f9 OC 5
T B0 Hepeidin /K- (18 &K LR £ 4,

25 LTIk . Hepcidin/SF F & #2875 2k Aiff 12 78 2 11
CKD #3 kAETagtEs gk, H It Hepcidin B R fEH .
4 CKD 3 KA DI se vk Bk g o iy 3 1 b 4k O B %
ik Hepcidin 7KF. EWSMATTHE R 8 SF=500 pg/
LB 72 10 F R . 35 4 W #h 58 EPO R4 i 2 4
FHM, AAFHE RN, O R4 R CA] AR S fE
PEBLE B % 1 Hepcidin, hs-CRP /K, 115 2 & 5 3iF
JEHETT R . A S T (HIE) 19 & BUK B %% i
MR A TR, 25200 R B 1wl b
A FEAE CKD % 1 Hepcidin /K 3255 TSAT
B AR5 R0 1) I 21 2 17K -, ) R o ik AR
B MR AT AR S S R HIF 3061 50 2 v w) Al
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