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Zinc is more strongly related to ESA-resistance than iron in chronic kidney disease patients
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W Alb, Hb, ESA-RI ’ERZHHERTH - 72, IMTEMHSARED 60 ug/dL A0 HEEE1E 50% Th - 72,
{RARSRIMAE R X, 7 v —BfEERE, CKD #1rl, ESA #5E8A&53% <, BMI, Alb, TG, eGFR, HKAliE Ca,
Hb, UIBC 2MEfHC, BUN, Cr, ESA-RI BEfETH -7z, —77, {KliHIEE & IR BE M <, 1MmiE
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?2: LT, Hb DAMERI N7, MIEHESAE IS IMESRAE & (3FHBE 37, ESA-RI & O CTEOHBBGRZ R L 7
AL, #:ME~ — A — (&S, TSAT, 7 =V F ) & ESA-RI & ORICHIBIZZED s e - 7z,
ﬁE 5 0 EEIK T ORE CKD 3 O EEAMEHEN fhE (Mg HERE 5 60 ug/dL £ 2 2L TED, kLD b
THHEEAE DY ESA SKPitEIc X D B5-T 5 2 LavRS s,

Background : Zinc deficiency together with iron deficiency is positioned as a contributing factor to erythropoie-
sis-stimulating agents (ESA) -resistant anemia in chronic kidney disease (CKD) patients.

Objectives - This study was conducted to determine the factors related to hypozincemia in CKD patients. We also
evaluated which one of iron and zinc was more strongly involved in ESA-resistance.
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Methods : The serum zinc levels were measured in 54 CKD patients in our hospital. The relationship between
serum zinc levels and the patient’s background, serum chemistries, drugs prescription and ESA-resistance index
(ESA-RI) were analyzed.

Results : The mean serum zinc level was 61.0 + 10.4 ug/dL. There were no relationships observed between serum
zinc levels and gender, age, DM or blood sampling time. Serum zinc levels positively correlated with BMI, Alb,
TG, uncorrected Ca, Hb and UIBC, and negatively correlated with BUN and ESA-RI. A multiple regression analy-
sis showed that Alb, Hb and ESA-RI were significant independent predictors of the serum zinc levels. Half of the
patients showed hypozincemia based on the diagnostic criteria for zinc deficiency (< 60 pg/dL). In patients with
hypozincemia, there were more patients with nephrotic syndrome, advanced CKD and ESA treatment than among
patients without hypozincemia. In addition, BMI, Alb, TG, eGFR, non-corrected Ca, Hb and UIBC were lower, and
BUN, Cr and ESA-RI were higher in patients with hypozincemia than in those without. Furthermore, there were no
differences in serum iron levels, TSAT and ferritin between the patients with and without hypozincemia. As a result
of binomial logistic regression analysis, only Hb was chosen as an independent factor predicting hypozincemia.
Serum zinc levels did not correlate with iron levels. Lastly, ESA-RI negatively correlated with serum zinc levels
but not with markers of iron metabolism (serum iron levels, TSAT, and ferritin) .

Conclusions - Half of the CKD patients showed hypozincemia, suggesting that zinc is more strongly related to

ESA-resistance than iron in CKD patients.

Jpn J Nephrol 2018 ; 60 : 609-618.

Key words - ESA resistance index, hypozincemia, iron, markers of iron metabolism, zinc

T =

Hi$hiiZ, DNA KU X5 —%, RNA RV X 7 —¥, Rig
KRR, 72— VBKE#SR, TALAYV AT 7
% —%¥(ALP), A—/8—F X FY ALY —+(SOD) %
ED 300 ML EOBEZEOEEICHHEOMEILETH
b, Ml 2, EBARH, EAARICE L CEEREE %
HH D Ukso THBRARZIHCIE, B, HN%,
ThE, #9E, RAIKT, FEMRE, WHIRRELS, 25
S, BRELE, M, AU L o4 ofikE RT3,
2016 fFITiE, HAMRKEERD I 3 7 IVRET 2D 6,
LR OREERAER - BT R, MEEEEAE (60 png/dL Ai), HHEH
58 CH % IE ALP {&AE, TENAITRIC X 2 I IRSGE D hSh
RZIEDHEEZWIEH & LTt hTwz?,

MEIMRZOREIZZI FIETH D, EBIRENE (KA,
), WA (BRE, HRE, 74 F vk
Mz EOMMTIENY), TWERIK (FEEL, HER), PR (*
L — MEH D & 2 354, BERE, AR—IC X 25F)05H
Fonz?, 7, @YEREE(CKD) BH% T3, B
T AT L i E MR fE L 2 D, ZDFHE LT,
NFEWIUET, EAHIRET ComHBINARE, 7 e —+
STERHE (RE) TRIRTT DR EBNEZ T3,
CKD HE %N (HD) F o B 2R ZIE, &Ik k
OVIR IR A ] 7~ 840 (ESA) 5T & B L, dlignsli
FICEDEET S 2 EBHEINTLLEY, 72, HA
BT E2 0, TRMERIERE R 1B 2 B A IEHE O

HA I AV I DTESA RSUGHED —RF iz B¢, T
IR BEDOR R CHRZ %, £TZ2DMMDORT &
L CHigARZ M iES T T 37, 22 ¢4, CKD B
B AR ERIMAE D FEREZ A L, (RS & B
T2 BN 2 & L HIT, ESA HHLEICHE & gD
NDSE L FH§ 2% il - Bt L 72,

MR ETE

Ak, BEREAMEES, HERbEERmERA
LKGRD T CHEME L 7 GRAT T 5 55 189 7). B E N
BEegEphcd D, BRIFZEND S T CHE % 572
S4Bl R E Lz, 2NREDOFHEFAEIL 74 (68-80)
HTH Y, BB, BRUAE 5 24 61 (44.4%), BERpTE
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Table 1. Patient background and serum zinc levels
Number of patients | Serum zinc levels | Significant probability
(%) (ug/dL) (p-value)

Gender Female 16(29.6) 61.7 £ 10.2 0.763
Male 38(70.4) 60.7 £ 10.7 '

Hospitalization No 49(90.7) 61.9+97 0.052
Yes 5(9.3) 52.4+14.6 '

Diabetes No 22(40.7) 59.1 +11.7 0.965
Yes 32(59.3) 62.3+9.4 :

Nephrotic syndrome No 47(87.0) 62.3+9.6 0.016
Yes 7(13.0) 52.3+12.6 ’

CKD stage 3 16(29.6) 62.8 + 13.4
4 19(35.2) 62.4+7.7 0.323
5 19(35.2) 58.1 £9.9
Blood sampling time | 7 :44~9:08 18(33.3) 58.7 £10.8
9:13~11:27 18(33.3) 64.8 +10.5 0.169
11:58~16: 26 18(33.3) 59.6 £ 9.5

ESA Non-user 33(61.1) 65(59-70) 0.008
User 21(38.9) 53(50-61) '

Oral iron Non-user 49(90.7) 60.9+9.9 0.862
User 5(9.3) 61.8 +16.3 '

Diuretic Non-user 35(64.8) 62.3+10.2 0.240
User 19(35.2) 58.7 +10.8 '

Insulin Non-user 40(74.1) 60.4 +10.0 0.485
User 14(25.9) 62.7 +11.9 '

Acid reducer Non-user 32(59.3) 61.1x11.1 0.929
User 22(40.7) 60.9 + 9.6 '

Allopurinol Non-user 51(94.4) 60.5 + 10.4 0175
User 3(5.6) 69.0 + 10.1 '

PP, M A E & JE L 22 H o 48[4 h o 5L
REZF Y TNLV7 7(NESP) H B WIFZRLF v R—F R
3V (CERA) D 54 (1ug) %, Hb(g/dL) & AT (kg) THR L
THML, ZNZANNESP-RIE XU CERARI & L7, ¥
72, CKD HFZICH T 2910 B2 RBROKER ) 2551,
NESP & CERA O 4 J[H24 7 ) o5 fi b 2 fHE IS
Sl & fKE L, NESP-RI & CERA-RI %4 L T ESA-RI &
LT 2z, X512, Hb, #kfU#~—75—, ESA-
RI, NESP-RI, CERA-RI 12 3 1) % HAAHBHREGR % Ml L 72,
iR %, Shapiro-Wilk #E 12 X O BRI A D IERLE
ZHER, HIRT 200 R 2 AP VTNG IERSM T 2
Bas, P + BEREE T, ZnAO5E1E, hUkE
(5 1 P53 -5 3 DU (80 CFR L 7o, 288 D Hk
ARSI B X OBEEUCHE >, 2 BEA t, Mann-Whitney U 1

G, LRI BT & Sl E I L 2o, BEROCE U B
&, EHSAEANE Lo 2 2= OB L Pearson DHEIR
B, LIS D4 1% Spearman DAHBIREL, ERYFIHTIE
ATy T IARE, 2Ha P AT 4 v 7 AR iE B 5
ik CRELEG) 2 F v CREIT L 72, #EEHIENTY 7 - 13 SPSS
Statics 21 (IBM) ZfEf L, W99 b p<0.05 Z it~ A
EHHE LT,

#w R

42 54 B D I TR D L3 4 % Fig. 1 ISR d, AL
1ERLS3 A5 (p=0.900 ; Shapiro-Wilk) 278 L, FHIfEIZ 61.0 +
10.4 pg/dL TH > 7o, MIEHHSHETHE L 786, TR
ZHE (60 pe/dL AHi) 3% 24 FAE 1 27 61 (50.0%), TEAEVETS
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(right) in CKD patients

REHE(60~<80 pg/dL) %4 & 1% 26 41 (48.1%) TH b,
FEAHEAE (80~130 png/dL) WD R 13 1 H1(1.9%) TH - 7=
(Fig. 1),

MRS E L, M, ABEtOAHE, FBERFEOHEME, CKD
ZT—V%,%m%%%mz“ﬁ%@%imwen&#o
7S, FHEDRFIZIEREDOBE L, FEAEMEE R
L 7-(Table 1), F72, ESA #LEFIZERLGEE LD il
THHESNMEAMEA 2 7R L 7228, % Dl FHF D i FH o A5 ]
TG HAEIC 22T 5 Nz o 72 (Table 1), &8, 5
FIOWNREBFIZENT, iESE L7 = U IE 5.
BEEE6T, HEEREHNTERZ 7Ly v 70345
T 1N, IMEHENE ; 74 ug/dl, ~EZ7 B E Y
(Hb) 5 10.6 g/dL, ILIH#RAE 5 59 ug/dL, A FLRIELGS A HE
(UIBC) ; 116 pg/dL, bt F v 27 =) v fafIE (TSAT) ;
33.7%, NESP-RI; 0.069 T& > 7z,

I %5 Wi #4613, body mass index (BMI), 7L 7 2 ¥
(Alb), HEREN;(TG), KHHIEA L7 4 (ucCa), Hb
UIBC & D TIED BMHBIBIR 2, M IRFEER
(BUN), ESA-RI, CERA-RI & O[T o HABIER 2 R
L7 (Table2), ZN6DHELREH, RIEOHGM, ESA &
H.DHEME, ESA-RI &H %\ ik CERA-RI % SilHA L L7cE
oA ORER, MEHEHEZ FHT 2 HE AR T L L
T, ESA-RI & % \>13 CERA-RI D & 55%% X 417 (Table 2) ,
72, FHEED 5 ESA-RL B L O CERA-RI Z R\ 7254

Normal range

80~130pg/dL ~_

1(1.9%)

Zinc
deficiency

Latent zinc
deficiency

< 60ug/dL
27(50.0%)

Frequency distribution of serum zinc levels (left) and the proportion of patients with zinc deficiency

%, Alb & Hb 2NER S 7,

MR ZHEDBWIHLAETH % 60 pg/dL Kl B 1%, +
JED% EHINICH D (p=0.050), CKD A7 — Y DifEfT & &

HITEIN L, ESA B 5 HBFHHEGD% D> - 72 (Table 3) . ¥ 7z,
ECHE B IMRE FRE B, IR S0 NURE AR B & PR L ¢,
BMI, Alb, TG, #ERLRERANEH 5 (eGFR), ucCa, Hb,
UIBC 2¥MEfEiTdH H, BUN, 7L 7F=>(Cr), CKD A
7 —%, ESA-RI, CERA-RI 23FE{HTd > 72 (Table 4) , Hil%L
L, O Hb ZHOEHHEFRTH 5 ESARI B X O
CERA-RI Z[RE, 2o DHMAREHZHHAZE L Ll
R ZIEZ P 3 2THR P A5 4 v 7 BRI OFER,
Hb DANEELHHK T TH -7 (4 v Ak 0459, % v
A LD 95% {EZHEIXIE 5 0.258~0.818, p it ; 0.008, HIHIHK
HE 5 62.2%),

ERREH 54 PlOFRE < —H —1%, MiFHE ; 70(54-
95) pg/dL, UIBC ; 190.3+61.6 pg/dL, TSAT ; 25.8(19.8-
35.6)%, 7 =Y F > ;926(51.5261.2) ng/mL TdH 1, UIBC
% B Ui M0 E & o Elc BHBIBIR 1380 & 1o
72 (Table 2), ¥ 7z, fERHRSHIMAE T UIBC 23K DLAH
FHARHEN MR BT & D CHRE~ — A —DF X wzn
720> 7z (Table 4), IMVEHSHEIZ, Hb, UIBC LI1ED, F
72 ESA-RI, CERA-RI & 138D HMBIBIR %R L 7 DIz
L (Fig.2, Table?2), IfiE#kfEIZ Hb, ESA-RI, CERA-RI &
B9, UIBC & 3D HUHBIRIR % /R L 72 (Fig.2, Table
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Table 2. Results of univariate and multivariate analyses to determine the factors associated with serum zinc levels

Univariate Multivariate (Model 1) | Multivariate (Model 2) | Multivariate (Model 3)
Variable n
r p-value B p-value B p-value B p-value
Age 54 0.146 0.292
BMI 53 0.295 0.032 - - - - - -
Alb 54 0.476 <0.001 - - - - 0.426 0.005
AST 46 0.031 0.836
ALT 45 0.129 0.400
LDH 28 0.061 0.757
ALP 23 —-0.106 0.629
HDL-chol 45 -0.178 0.241
TG 45 0.412 0.005 - — - - - —
LDL-chol 47 0.167 0.261
u-protein 50 -0.247 0.083
BUN 54 -0.314 0.021 - - - - - -
Cr 54 -0.246 0.073
eGFR 54 0.149 0.283
UA 53 0.233 0.094
Na 54 0.223 0.105
K 54 —0.051 0.714
Cl 53 -0.132 0.345
ucCa 45 0.300 0.046 - - - - - -
cCa 45 —-0.046 0.762
P 43 -0.113 0.471
WBC 54 0.101 0.466
Hb 54 0.400 0.003 — - - - 0.318 0.030
PLT 54 0.095 0.496
Fe 54 0.090 0.516
uiBC 54 0.454 0.001 - - - - - -
TSAT 54 -0.147 0.288
Ferritin 54 -0.170 0.218
ESA-RI 21 -0.690 0.001 —0.544 0.016
NESP-RI 6 -0.449 0.372
CERA-RI 15 -0.735 0.002 -0.557 0.048
R2= 0.296 R?=0.311 R2=0.335
ANOVA p=0.016 ANOVA p=0.048 ANOVA p=0.001

— , excluded variables from the final model

5), £7-, UIBC 2 ESA-RI L&D, 7 =Y F ) NESP-RI CKD & O RS HEN R ZAEICE 4T 5 2 &, (KRN IIE
s IEOWEMHEREGRZ R L - DSME, #RE~—h—Dkh I21%, CKD DT, #4E, Alb, Hb, ESA-RI, CERA-
T ESA-RI, NESP-RI, CERA-RI & HMHEBIRZ T H DI RIDVEHET2H DD, ALP IMEEHE RS wI L, 2L T

727> 7= (Table 5) o
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CKD A 7 — ¥ OEFTICHE W M iR EDME N 95 2 &
P, METLVEEZET 2 2 L BPEEGED THD, 20
Bifre LT, BEWIET, EAGIRE M ToliinEiAs

I ISAE (60 pug/dL Al) THIE L 72856, EEKTO &, FETRRITAOWEELR ENEZSNTLE ™Y, &
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Table 3. Comparison of patient background between patients with and without zinc deficiency

Non-zinc deficiency Zinc deficiency Significant
Znz60 ug/dL Zn<60 ug/dL probability
27(50.0%) 27(50.0%) (p-value)
Gender (male) n (%) 18(66.7) 20(74.1) 0.383
Hospitalization (yes) n (%) 1(3.7) 4(14.8) 0.175
Diabetes (yes) n (%) 17(63.0) 15(55.6) 0.391
Nephrotic syndrome(yes)  n (%) 1(3.7) 6(22.2) 0.050
CKD stage 3 n (%) 10(37.0) 6(22.2)
CKD stage 4 n (%) 12(44.4) 7(25.9) 0.037
CKD stage 5 n (%) 5(18.5) 14(51.9)
ESA (user) n (%) 6(22.2) 15(55.6) 0.012
Oral iron (user) n (%) 2(7.4) 3(11.1) 0.500
Diuretic (user) n (%) 9(33.3) 10(37.0) 0.500
Insulin (user) n (%) 7(25.9) 7(25.9) 0.621
Acid reducer (user) n (%) 11(40.7) 11(40.7) 0.609
Allopurinol (user) n (%) 2(66.7) 1(33.3) 0.500

[B], LG Alb fifl V& LG HH$AE O #i7 L 72 1E o B R - T
Hote, BEL M6 E X O TRINS
MHTIEFIC Alb(60~80%) L it L, D@ oa2-v 7/
7Yy, FIVvA72Y Y, 7RSS L TULRIC
FAET 22, I Alb 2MET T2 & Alb fi &S 2396
L, 73/ BEAEATHIRASMT 2 7202, JRb kiR
By 2 EELZoNS, 1, MIEHHAE & R & A PE
7 (u-protein) & DN HE TIE R\ b DD EA DB
ol L XD, RERZETIE Al KA O —&
DRI 2 2 & 320 B IS HiE AMEAE ©
HHIELDFEEEEZ SN D, I SICIIEHERE L, High
BHERDOL EMEE (R, i, o9 - 7L, - O
e &) O QEEUR DS E R S NI KEIREER Kk L T
W5 EDBHEEIN, ZDORDICAD EIEMHBEZRLZED
EZ2oNn%, —RESICE LT, MMFHEMMEINEE &b
WKERT 2280, T2 TFRICHITITHUETT 2 2 L8
Mo T L2232, Sl i isnE 2 E b s & ORI
IRFfEHT & B U 222> 72, CKD BF o s, b &
b EKETH 2 D THEEZ I WHRBED RS NS,
—77, Bl & ONTHERE O 4 B I TR R 12 2253
ABOSNhro 2 L%, HD BFICB Y 281G &£~
2 13,14)O

SRR Z L R ZIEFAFHCRED 51D 2 E b % um,
Slloat ik, MEHNiE & UIBC % B < $UGH~ —
A — & ORNTHHBIBIRIEAD & kot —H, i
$AMiEi25 Hb, ESA-RI, CERA-RI & BT 201z L, #4%

#~—A —IX UIBC £ ESA-RI B X U7 =Y F > & NESP-
RI £ DRRZ RS, BRI 6 1\ & v ) B2 iR
BRohte, i, RUSKRGEEZROLMBITICE VT
b FARRDFERPMF o NTE Y FERRST), ShloEHFIE
RELHRZEBEDPORVENTH 2 2 LBZ ORI LH
Zoit, £, HIEBENTHWE DD, 72 F v
& NESP-RI & DI IED HAHBIBIR DR ® & 7 Bl 1%,
WRICEMERE R &5 L Cw s W b R Ik,
Pt~ —A — L3R D, SR, e, H,
ESA-RI, CERA-RI & DOICHAM 2B 2R L 72, Z DM
tix, digmiafiiesZCEaaRICHHDILETH S
E DA, US4 % 2 id A - i mBn il ¢ 2368
B USRI NS, I RIMRER KT TH %
ERIREIC, RO L2 FEET 2 G (GATAL) D
DNA #5&EaThH 2 Y > 7 7 4 v I — DREE LR E A
TH2', Fi, HFHRZICTED, RIIBREO N
i, =Y 2uRZF v (EPOVK T, HHEDRIFHRMNED )
DOFEEABRIC B W, 7, EIEEEHT % IGF-1 7
AN AT 0y DT PERE R X R TRE S LTw»
BB x50, MR AR ESA (EPO) #:5 T o Ifil
TSI Z 592 CKD 8 L OHD BHICB VT, R
TV oEGICXY, MiEHHED EAICMbEL 728
D YES ESA EFIEDIE T 580 5 T2~ b
DU EPO Z CERANYIDEZ 5 Z LI2 k> TH BSA #&
PEIME T §2 2 L2 RDTV2Y, Lidt>THE, &
MG DR RREEIEH L ESA 5T 0, 2> 28k~ —
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deficiency

Non-zinc deficiency Zinc deficiency Significant

Unit Zn=60 ug/dL Zn<60 ug/dL probability

27(50.0%) 27(50.0%) (p-value)
Zn ug/dL 70(65 - 73) 53(50 - 58) <0.001
Age years 75.5+10.1 68.8 + 15.5 0.064
BMI kg/m? 256 +3.9 232+29 0.015
Alb g/dL 4.1(3.8-4.3) 3.7(3.2-3.9) 0.001
AST IU/L 20(17 - 24) 20(14 - 25) 0.461
ALT IU/L 15(10-19) 12(10-18) 0.515
LDH IU/L 201(188 - 245) 206(183 - 235) 0.982
ALP IU/L 263.6 £ 63.8 275.9+93.5 0.725
HDL-chol mg/dL 46.9 £10.9 50.0 = 14.1 0.411
TG mg/dL 186(142 - 257) 117(94 - 154) 0.011
LDL-chol mg/dL 92(74 - 103) 73(61 - 100) 0.074
u-protein 9/gCr 1.10(0.47 - 2.68) 2.38(1.15-5.37) 0.077
BUN mg/dL 31.0(27.3 - 39.4) 40.5(31.0 - 59.3) 0.033
Cr mg/dL 1.91(1.44 - 2.26) 3.32(1.79 - 4.41) 0.033
eGFR mL/m/1.73 m? 24(21 - 34) 14(11 - 28) 0.039
CKD stage - 4(3-4) 5(4 -5) 0.037
UA mg/dL 6.3(5.5-7.5) 5.9(5.3-7.0) 0.273
Na mEqg/L 140(138 - 141) 138(136 - 142) 0.106
K mEqg/L 4.59 + 0.56 4.72 +0.88 0.521
Cl mEqg/L 106 (104 - 108) 106 (103 - 109) 0.809
ucCa mg/dL 8.99 + 0.65 8.52 £ 0.56 0.013
cCa mg/dL 9.18 + 0.51 9.06 = 0.66 0.520
P mg/dL 3.61 +0.59 3.96 = 0.89 0.129
WBC /uL 6,607 + 1,444 6,618 + 2,299 0.984
Hb g/dL 11.8(10.9 - 13.2) 10.7(10.0 - 12.1) 0.010
PLT x10%/uL 19.5(17.7 - 23.3) 17.8(13.0 - 25.7) 0.436
Fe ug/dL 70(59 - 95) 70(52 - 96) 0.684
uiBC g/dL 216 £ 49 164 + 63 0.001
TSAT % 25.9(19.1 - 33.4) 25.7(21.6 - 40.9) 0.216
Ferritin ng/dL 80.9(85.2 - 175.9) 124.7(69.7 - 262.7) 0.161
ESA-RI - 0.036(0.021- 0.069) 0.092(0.046 - 0.226) 0.036
NESP-RI - 0.043 +0.038 0.092 + 0.081 0.478
CERA-RI - 0.048 + 0.036 0.173 £0.149 0.023

71— & CERA-RI & DBFRDFED o wEFEMICE WV
Th, Hifhi & CERA-RI & DERAPIFICBIE TS/ 2 LI
B, X 5121, PEHIOBETChORE AR TR
Bwbood, RO NESP LG EFICE VLTS, IMikimh
fill¥ NESP-RI & B OMBIRED R S N, UL D, &
%K L QHEE LR ZD 2\ CKD BEICB W TE, #M~%
#e—A— X0 b IMEHEEAS BESA #FEIC X D iR < BY
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Fig. 2. Correlation between serum zinc levels and Hb (A), UIBC (B), ESA-RI (C), and CERA-RI
(D) and between serum iron levels and Hb (E), UIBC (F), ESA-RI (G), and CERA-RI (H)
Closed circles () in the Figs. (E, F, G, H) represent the patients treated with oral iron.
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Table 5. Correlation analysis of serum iron (Fe) levels, Hb, UIBC, TSAT, ferritin, and ESA-RI

Hb UiBC TSAT Ferritin ESA-RI NESP-RI CERA-RI

(n=54) (n=54) (n=54) (n=54) (n=21) (n=6) (n=15)
Fe r 0.028 -0.357 0.865 0.254 0.326 0.543 0.232
p-value 0.843 0.008 <0.001 0.064 0.149 0.266 0.405
Hb r 0.325 -0.180 —-0.092 -0.627 —-0.888 —-0.645
p-value 0.016 0.192 0.506 0.002 0.018 0.009
UiBC r -0.737 -0.610 -0.462 -0.552 —-0.454
p-value <0.001 <0.001 0.035 0.256 0.089
TSAT r 0.483 0.425 0.714 0.311
p-value <0.001 0.055 0.111 0.260
Ferritin r 0.319 0.829 0.186
p-value 0.158 0.042 0.508
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